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Abstract
When resources are scarce, and education policies must be selected and enacted at a national level, how do policymakers select the policy options most suited to their context?
Few countries can raise the quality of pre-service teacher preparation, increase induction
and mentoring programs, improve teaching conditions, and pay teachers higher salaries,
all at the same time. Yet international policy recommendations indicate that these form
the pathway to becoming a successful educational system. Where should policymakers
start?
In this study, I investigate the dilemma of “how to prioritize among competing policy options” (World Bank, 2013, p. 8) and shed light on “which system-specific factors mediate
the relationships between teacher professionalism and outcomes” (OECD, 2016a, p. 122).
I provide background to the field of international comparative research in education, the
principles and politics of policy transfer, and the role that the OECD and PISA have assumed in the promotion of travelling educational policies. I then critically discuss the
existing literature on teaching and student outcomes, policy transfer in education, systemspecific conditions and ecological models, and the theory and practice of professions in
general and the teaching profession in particular. Through the exploration of a social ecological model for the teaching profession, and an innovative research design, I conclude
that some system-specific factors are consistently associated with higher PISA results,
that these factors mediate the relationship of policies and outcomes, and that set-theoretic
methods are useful for the study of this phenomenon.
Specifically, my findings indicate that gender equality, income equality, human development, and individualism are consistently associated with higher PISA results, and that high
gender equality is the most important of these conditions. Gender equality and human development also consistently mediate, in both strength and direction, the linear relationship
that policy and professional conditions have with student outcomes.
These findings have important implications for both policy borrowing and lending, and
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for comparative educational research. For policymakers, they provide the mechanism for
identifying meaningful peer countries between which the transfer of educational policy is
less likely to be mediated by context and therefore more likely to be successful, thereby
providing a tool for prioritizing between competing policy options. For researchers, these
findings indicate that contextual complexity in comparative social research can be systematized and simplified, and that the question of which macro and cultural factors are consistently associated with educational outcomes can be rigorously explored. For methodologists, these findings contribute a replicable example of a set-theoretic analysis of contextual conditions mixed with a linear analysis of proximate conditions, for the study of the
mediating effects of system-level factors. And for all readers of this thesis, these findings
emphasize the importance of gender equality for social outcomes.
These conclusions suggest many future areas of study, including case studies to better
understand the mechanisms of the mediation by outcome enabling conditions, the replication of studies exploring educational inputs and student outcomes with the inclusion of
outcome enabling conditions, and analyses of the effect of outcome enabling conditions,
especially gender equality, on other social outcomes.
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Glossary
asymmetry a consequence of the fact that in set-theoretic methods, the presence of an
outcome and its negation denote two qualitatively different phenomena, and are
therefore analyzed separately. Sufficiency and necessity are typical asymmetric relationships. Term used on page(s) 112, 119, 125
Boolean algebra the branch of algebra in which variables take on the truth values “true”
and “false”, usually denoted 1 and 0 respectively. Term used on page(s) 104, 107,
111, 112, 117, 120
causal complexity the combination of one or more of equifinality, conjunction, and asymmetry in the solution term that provides a causal explanation for the outcome. Term
used on page(s) 104, 112, 113, 118, 119, 134, 154, 256
consistency (for crisp sets) expresses the percentage of cases’ set membership scores that
are in agreement with the claim of sufficiency or necessity (subset and superset relations, respectively). Indicates tp what degree the empirical data are in line with
the postulated relationship. Term used on page(s) 57, 104, 112, 114, 115, 120, 125,
127–132, 134, 138, 139, 155, 156, 159–162, 165, 167–181, 238, 242–244, 246, 247,
257, 259, 260, 267, 269, 271
correlation a measure of the strength of a linear association or relationship between variables. In this study, correlation always refers to Pearson’s Correlation Coefficient
(R). Term used on page(s) 47, 69, 78, 91, 92, 94, 96, 101, 111, 133, 135, 137, 138,
149, 156, 158, 159, 182, 187, 191, 193, 197, 201, 207, 213, 217, 219, 222, 225,
229, 240, 241, 247, 266
coverage (for crisp sets) expresses what percentage of cases with the outcome are covered
by cases with the condition (for sufficiency), or what percentage of cases with the
condition are covered by cases with the outcome (for necessity). It is a measure of
the relevance or trivialness of the condition to the outcome. Raw coverage refers
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to the percentage of all cases’ set membership in the outcome that is covered by a
single sufficient path of an equifinal solution term (but may also be covered by other
paths) and unique coverage refers to the percentage that is uniquely covered by the
single path (see glossary entry for equifinality). Term used on page(s) 104, 116,
120, 125, 127, 129, 131, 138, 139, 156, 158–162, 165, 169–173, 176–179
crisp set a set calibrated so that all cases have either full membership (1) or full nonmembership (0) scores. Term used on page(s) 103, 115, 120, 121, 123, 135, 149,
246, 270
csQCA crisp set QCA - the original version of QCA, in which sets are calibrated and
operations conducted exclusively on crisp sets. This study employs csQCA. Term
used on page(s) 103–105, 121, 123, 128, 134, 135, 149
directional expectation a theoretically derived and justified argument that a condition is
expected to contribute to the outcome when present, rather than absent (or viceversa). Term used on page(s) 145, 168, 174, 187, 191, 193, 197, 201, 207, 211, 217,
219, 222, 225, 229, 238, 250–256
equifinality the presence of different, mutually non-exclusive sufficient conditions or suficient solution terms for the outcome. Term used on page(s) 105, 112, 134, 139
fsQCA fuzzy set QCA - the version of QCA in which sets are calibrated and operations
conducted on fuzzy sets. Term used on page(s) 103, 119, 135
functional equivalent necessary condition two or more conditions that represent the same
overarching concept. Each condition may alone not reach the thresholds for necessity, but the logical OR combination of the conditions does meet these thresholds.
Term used on page(s) 116, 118, 145
fuzzy logic an approach to logic based on “degrees of truth” rather than “true or false” (1
or 0) Boolean logic. A system of logic in which a statement can be true (1), false (0),
or any of a continuum of values in between (greater than 0 and less than 1). Term
used on page(s) 107, 120
fuzzy set a set that is calibrated by applying fuzzy logic, allowing for partial membership as well as full membership and full non-membership. Set membership scores
can fall anywhere between the inclusive values of full membership (1) and full
non-membership (0), thereby expressing degrees of set membership. Term used
on page(s) 103, 117, 120, 135, 270
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limited diversity the grouping together of observed cases into certain configuration of
conditions, while other logically possible configurations are unobserved. A recurring theme in empirical studies in social science. Term used on page(s) 104, 108,
110, 122, 123
logical contradiction a case, or cases, that contradict a claim of sufficiency or necessity.
Also termed deviant cases. Term used on page(s) 114, 120, 121, 123
logical minimisation a summary of the truth table, applying rules of Boolean algebra and
the Quine-McCluskey algorithm, to arrive at a solution term for sufficiency. Term
used on page(s) 120–122, 126, 127, 138
logical remainder truth table rows for which not enough empirical evidence is available
to decide whether they contribute to the outcome or the non-outcome. Not enough
empirical evidence is either no observed cases (usual for small to medium N studies)
or less than an established minimum number of cases (in large N studies). Term used
on page(s) 104, 110, 120, 122, 123, 125, 131, 132
mvQCA multi-value QCA - the version of QCA in which sets are calibrated and operations conducted on conditions with multiple possible values, similar to categorical
values in statistics. Term used on page(s) 103
necessary a condition is necessary if it is empirically observed that every time the outcome is present, so too is the condition. A condition is quasi-necessary when this
is true in almost all cases. The typical consistency threshold for quasi-necessity is
greater than 0.95. Term used on page(s) 101, 111–114, 116–118, 120, 122, 125,
129, 131, 132, 138, 149, 153–156, 159–162, 165, 166, 171, 177, 181, 239–247,
257, 259
proportional reduction in inconsistency (PRI) a numerical measure of how much it helps
to know that X is specifically a subset of Y and not a subset of Y. A score between
0 and 1, where a higher score is an indicator of validity of the claim of sufficiency.
Term used on page(s) 116, 127, 129
Qualitative Comparative Analysis (QCA) is the most formalised set-theoretic method,
using formal logic and Boolean algebra in the analysis of truth tables. The aim of
QCA is to empirically prove set-theoretic relationships of necessity and sufficiency.
Term used on page(s) xi, 101–105, 107–113, 118–123, 128–130, 132, 134, 137–
139, 149
xxv
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relevance of necessity (RoN) a numerical measure of the trivialness or relevance of the
relationship of necessity, which takes into account the set relationship with both the
outcome and the complement of the outcome. A score between 0 and 1, where a
higher score indicates greater relevance. Term used on page(s) 116, 125, 129, 131,
156, 158, 160, 161
set relations how being a member of one set is related to being a member of another set,
in terms of necessity and sufficiency. Term used on page(s) 111, 112, 114, 120, 123,
132, 134, 149, 156, 159
set-theoretic methods a research method based on the branch of mathematical logic that
studies sets, and phenomena bounded by set membership in social contexts. Can
model causal complexity, in terms of equifinality, conjunctions, and asymmetry.
Qualitative Comparative Analysis (QCA) is one, but not the only, formalised settheoretic method. Term used on page(s) xi, 2, 4, 48, 57, 58, 67, 69, 89, 92, 101,
102, 105, 111, 113, 116–119, 123, 130, 133–135, 137, 138, 149, 151, 153–155,
158, 166, 167, 174, 180–182, 234, 237–241, 256, 257, 261, 268–270
simplifying assumption an assumption made about a logical remainder (an empty truth
table row) that yields a simplified solution term. Term used on page(s) 110, 120,
122, 123
solution the mathematical statement showing the set relations that account for the outcome. Written in mathematical logic notation (see set notations). Three progressive
stages of QCA produce three different solution terms which are all logically equivalent: (1) the conservative solution term which makes no assumptions about logical
remainders and is based solely on the truth table rows that are sufficient for the outcome, (2) the most parsimonious solution term which is attained by making use of
any logical remainder rows that aid in the logical minimization of the solution (automatically computed by the software), and (3) the intermediate solution term which
is less parsimonious and uses only easy counterfactuals in the logical minimization
of the solution. Term used on page(s) 103, 104, 109, 120, 122, 123, 126–131, 134,
135, 139, 154, 162, 165, 166, 169, 175, 180, 181, 247, 263, 264
statistically significant linear relationship a linear relationship between a variable and
outcome that when fitted through regression is determined to be statistically significant to p < .05. In this thesis, only statistically significant linear relationships are
depicted with solid lines on scatterplots. Term used on page(s) 114, 158, 159, 183,
185, 186, 189, 193, 195, 199, 203, 209, 213, 214, 217, 219, 222, 225, 231, 238
xxvi

sufficient a condition is sufficient if it is empirically observed that every time the condition
is present, so too is the outcome. A condition is quasi-sufficient when this is true in
almost all cases. The typical consistency threshold for quasi-sufficiency is greater
than 0.80. Term used on page(s) 101, 111–114, 116, 117, 120, 122, 123, 125, 127–
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SUIN condition a single condition that is an unnecessary part of a logical OR combination which, in turn, is insufficient but necessary for the outcome. For example, in
the solution term (analysis of necessity) (A+B) ∗ (C+D) <= Y, the conditions A, B,
C, and D are all SUIN conditions. Term used on page(s) 112, 117, 118, 131, 155
truth table a summary of the empirical evidence, with cases sorted into rows representing
all logically possible configurations of conditions. Each row shows membership and
consistency values with the outcome. Term used on page(s) 103, 110, 111, 120–123,
125–127, 131, 138, 139, 162, 165, 169–180
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Chapter 1
Introduction
Education is important for improving the quality of life, financial security, and economic
potential of a country and its citizens (Reimers et al., 2016) and at the centre of highperforming education systems are skilled, versatile, and well supported teachers (Bruns &
Luque, 2014; Darling-Hammond & Rothman, 2015; Hattie, 2003; Reimers et al., 2016).
However, the combinations of teaching and educational conditions that work best to improve learning may vary between countries and contexts. Therefore, the Organisation for
Economic Co-operation and Development (OECD) has suggested future investigation into
whether system-specific factors mediate the relationships between conditions of the teaching profession and student outcomes (OECD, 2016d). In this doctoral thesis, I broach this
question by applying new methods and logically framed questions to the exploration of existing data from the OECD and other organizations, from a comparative perspective. This
will, in turn, systematize and simplify the question of how contextual complexity mediates
the effectiveness of travelling policies in education.

1.1

Purpose of this study

This study is motivated by my personal and professional experiences living and working
as a teacher, administrator, and teacher mentor in Chile and New Zealand, and my desire
to more deeply understand how teaching policies are influenced by international organisations and assessments. In this study, I frame education and teaching as social ecologies (Bronfenbrenner, 1979), and present an ecological-institutional theory for the teaching profession (Abbott, 2005). This in turn, grounds and justifies the use of set-theoretic
1
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methods as an alternative methodological approach for examining the relationship between
teaching conditions and student outcomes from a contextually complex perspective. The
dual purpose of this study – to present a replicable example of a set-theoretic analysis of
international comparative data in education, and to explore the contextually complex relationship between teaching policies (as educational inputs) and student achievement (as an
output measured by international assessments) – is evident in my research questions:

• Are some national contexts (system-specific factors) consistently associated with
better PISA results?
• How do national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes?
• How can a set-theoretic analysis of OECD educational data and other macro data
contribute to understanding this contextually complex relationship?

1.2

Methodology of the literature review

I employed several procedures to ensure the comprehensiveness and varied content of
the literature that I reviewed for this study. I began by identifying the diverse research
themes embodied in the OECD (2016d) recommendation to “investigate which systemspecific factors mediate the relationships between teacher professionalism and outcomes”
(p. 122). For each of these themes (teaching and educational outcomes, policies and systems, system-specific factors, professionalism, teacher professionalism, and investigative
methods) I then conducted a comprehensive search for international reports, published
books, and peer-reviewed journals based on a wide range of key words, as illustrated in
Figure 1.1.
The databases that I utilized in the search for literature included those accessed through
ExLibris (including ProQuest, EBSCOhost, ERIC, and Gale Cengage), Google Scholar,
Amazon.com, and the OECD, UNESCO and United Nations online libraries. Additionally,
I have read the reference lists of each key publication to find supplementary literature. In
total, I reviewed 398 reports, books and articles in the study of the literature for this thesis,
of which 331 are cited.1 These sources were published between 1843 and 2019, with 84%
1

These 331 are included in the reference list. A full bibliography of reviewed literature is available on
Dataverse (J. Campbell, 2019).
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published since 2000, and 60% published since 2010. I tabulate the themes and genres of
the reviewed literature in Table 1.1.
Figure 1.1
Key words and publications identified for the review of the literature

Table 1.1
Tabulation of literature reviewed for this study
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My review of the literature indicates that teaching as a social ecology has not, as yet,
been extensively studied, and that configurational set-theoretic methods offer an interesting and innovative approach to such a study. Additionally, existing social-ecological models and recent applications of set-theoretic methods, support my conjecture that countries
with widely different economic, political, or social macro-systems, may potentially benefit from the consideration of different combinations of educational policies, and that these
different combinations may be able to be identified with configurational or set-theoretic
methods. This, in turn, underpins my conclusion and basis for this study – that gaining an
understanding of different contexts and how they mediate the relationship between policies
and outcomes, may help us to discover contextually considerate and complex solutions for
improving student learning through the teaching profession.

1.3

Outline of thesis

After this brief introduction to the purpose and contents of the thesis, Chapter Two provides background to the field of international comparative research in education, the principles and politics of policy transfer, and the role that the OECD and its Programme for
International Student Assessment (PISA) have assumed in the promotion of travelling educational policies. In Chapter Three, I critically discuss the existing literature on teaching
and student outcomes, policy transfer and translation in education in the globalized world,
system-specific conditions and ecological models, and the theory and practice of professions in general and the teaching profession in particular. Following this, I explain my
conceptual model, a social ecological model for the teaching profession, and restate my
research questions (Chapter Four). This in turn grounds my research design and research
method, detailed in Chapter Five. In Chapter Six I present my research results, which are
then fully discussed in the final chapter.
My findings indicate that gender equality, income equality, human development, and individualism, are system-specific factors that are consistently associated with high PISA
results, with high gender equality being the most relevant (strongly consistent) of these
conditions. These factors were identified through a set-theoretic analysis, but the method
did not prove useful for identifying the mediating effects of these system-specific factors on
the relationship of policy and professional conditions with student outcomes. Additional
linear analyses show that these mediating effects do exist, especially for class size, private expenditure on education, teacher qualifications, teacher mentoring and non-contact
teacher hours. Gender equality and human development are shown to consistently mediate
4
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the linear relationship that these conditions have with student outcomes, in both strength
and direction. The key conclusions of this study are that context does matter, that the
complex relationship that context has with student outcomes can be simplified and more
deeply understood through the use of set-theoretic methods to identify outcome enabling
conditions, and that researchers and policy makers should use these tools to more actively
consider the impact of context in the transfer of policies in education. These conclusions
suggest many future areas of study, such as case studies to better understand the mechanisms of the mediation of the outcome enabling conditions, replications of past studies on
educational inputs and student outcomes with the inclusion of outcome enabling conditions, and analyses of the effect of outcome enabling conditions, especially gender equality,
on other social outcomes.
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International comparative research and
education policy
Comparative research has a long history, with documented examples dating as far back
as Aristotle’s political theories (Hantrais, 2009; Miller, 2017). It is today a recognized
discipline in many social science fields, including (but not limited to) political science,
sociology, economics, history, public policy and education (Reimers & O’Donnell, 2016).
It embraces a range of qualitative and quantitative research strategies, which employ comparison to observe and analyse phenomena, develop and test theory, and more recently,
promote the adoption and transfer of policies across national borders (Hantrais, 2009).
Within this scenario, transnational organizations such as the Organisation for Economic
Co-operation and Development (OECD), the United Nations, and the World Bank have
become very influential (Carney, 2009), and within education, cross national assessments
such as the OECD’s triennial Programme for International Student Assessment (PISA)
have significantly impacted what we know about education from a comparative perspective (Breakspear, 2014). This, in turn, has confirmed the OECD as a “premier supplier of
educational statistics and sculptor of education policy agendas worldwide” (Woodward,
2009, p. 99).
My research is an innovative approach to a secondary analysis of PISA data, and consequently contributes to the field of comparative educational research. I therefore begin
with a description of the background of comparative research and policy transfer, and the
position that, in the area of education, the OECD and PISA have assumed.
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2.1

International comparative research

At the risk of stating the obvious, it is worth indicating that “not all international research
is comparative, and not all comparative research is international” (Hantrais, 2009, p. 1).
However, international comparative research is today an important investigative approach
within many social science disciplines. As defined by Hantrais (2009), international comparative research is the study of “societies, countries, cultures, systems, institutions, social
structures and change over time and space. . . with the intention of using the same research
tools to compare systematically the manifestations of phenomena in more than one temporal or spatial sociocultural setting” (p. 2). It is the interdisciplinary, systematic study of
these specific issues across two or more countries or societies.
Comparative research is not new, as for centuries different comparative approaches have
been used by philosophers and researchers alike, to observe phenomena in the social sphere
and to develop and test theories to explain the relationships between factors and outcomes
in social systems (Hantrais, 2009; Reimers & O’Donnell, 2016). During the 4th century
BC, Aristotle conducted one of the first documented comparative studies, when he researched the constitutions of 150 Greek city-states, and published a description of his
ideal constitution (Hantrais, 2009; Miller, 2017).
Formalized comparative approaches emerged in many fields during the nineteenth century, such as political science (through the work of French political scientist Alexis de
Tocqueville), sociology (through the work of French sociologist Émile Durkheim), economics (through German philosophers / economists / sociologists Karl Marx and Max Weber), and philosophy (through the systematization of the ‘comparative method’ by English
philosopher John Stuart Mill) (Hantrais, 2009). Even before these emblematic works, and
in the field of education, Marc-Antoine Jullien had emerged as a proponent for the scientific study of education through two forms of comparative study – a systematic exchange of
ideas between researchers, practitioners, and policy makers about pedagogical approaches
in different contexts, and the systematic survey of school organization across jurisdictions
(Gautherin, 1993; Reimers & O’Donnell, 2016).
By the beginning of the twentieth century the comparative method of investigation had
been embraced by educational researchers, most famously by the British historian, educationalist and writer, Sir Michael Sadler. In his often-quoted lecture at the Guildford
Educational Conference (1900) titled ‘How far can we learn anything of practical value
from the study of foreign systems of education?’ (quoted in Bray, Adamson, & Mason,
8
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2007; Higginson, 1961; Phillips & Schweisfurth, 2007), he stated that
if we propose to study foreign systems of education, we must not keep our eyes
on the brick and mortar institutions, nor on the teachers and pupils only, but we
must also go outside into the streets and into the homes of the people, and try to
find out what is the intangible, impalpable, spiritual force which, in the case of
any successful system of education, is in reality upholding the school system
and accounting for its practical efficiency. . . In studying foreign systems of
education, we should not forget that the things outside the schools matter even
more than the things inside the schools and govern and interpret the things
inside. We cannot wander at pleasure among the educational systems of the
world, like a child strolling through a garden, and pick off a flower from one
bush and some leaves from another, and then expect that if we stick what we
have gathered into the soil at home, we shall have a living plant... The practical
value of studying, in a right spirit and with scholarly accuracy, the working of
foreign systems of education is that it will result in our being better fitted to
study and to understand our own.
Echoing the same sentiment thirty years later, Kandel (1933) proposed that
merely to study the educational machinery, the organization and administration of school systems, the curricula and teaching processes, and classroom
procedures, would be barren. The chief value of a comparative approach to
such problems lies in the analysis of the causes which have produced them, in
a comparison of the differences between the various systems and the reasons
underlying them, and, finally, in a study of the solutions attempted. In other
words, the comparative approach demands first an appreciation of the intangible, impalpable spiritual and cultural forces which underlie an education
system; the factors and forces outside the school matter even more than what
goes on inside it. Hence the comparative study of education must be founded
on an analysis of the social and political ideals which the school reflects, for
the school epitomizes these for transmission and for progress” (p. xix)
These early comparative researchers primarily visited countries of interest or gathered
accounts from other travellers, and through observational methods conducted comparative
case studies. Their results were usually descriptive, with general suggestions provided to
decision makers in their home countries, that lessons could be learned from the policies
9
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and practices observed abroad. Their focus was on the identification of methods for the
delivery of mass education in developed and developing countries alike. The most useful
of these studies identified practical ways to improve the quantity, quality, and orientation
of education around the world (Bray et al., 2007).
As a result of appreciable results in the global expansion of mass education (educational
attainment), interest then shifted to the feasibility of cross-national comparisons of student achievement (educational quality) and the policies and practices theoretically associated with higher achievement. New methods emerged for the study of large databases
with many variables, and the influence of transnational organizations and their underpinning philosophies began to be observed. During this transition, the combination of highperforming students and universal enrolment became an international symbol of development (Wiseman, 2010). This, in turn, paved the way for educational achievement data
provided by multinational organizations to become indicators of “national legitimacy” (p.
xiii).
One of the first published examples of such a study, commissioned by the United Nations
Educational, Scientific and Cultural Organisation (UNESCO) and the International Association for the Evaluation of Educational Achievement (IEA), was the 1962 study of
educational achievement of thirteen-year-olds in twelve countries. In the introduction to
this study, the editors emphasized that “if custom and law define what is educationally allowable within a nation, the educational systems beyond one’s national boundaries suggest
what is educationally possible. The field of comparative education exists to examine these
possibilities” (Foshay, Thorndike, Hotyat, Pidgeon, & Walker, 1962, p. 7).
Over the last half century, this comparative approach of looking simultaneously at local and
international policies has contributed consistently to theory building in education, as well
as many other fields (Steiner-Khamsi, 2010). The academic legitimacy of comparative
research in these diverse fields can be confirmed by the number of peer reviewed academic
journals dedicated to publishing such studies, a sample of which are listed in Table 2.1.
International comparative research in education is now a well-established and academically recognized sub-discipline of educational research. It has become unthinkable for
policy analysts to approach policy making and educational reform without considering
what is happening in other countries (Steiner-Khamsi, 2016). The extensive data available on student achievement through cross-national assessment programs, along with their
supplementary data on systems, policies, practices, and schools, generate a fertile environment for comparison, the borrowing of ideas and policies, and the transfer of educational
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Table 2.1
Sample of journals dedicated to peer-reviewed comparative research
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reforms. While the published summary achievement tables serve, for better or worse,
to benchmark national student performance, the secondary studies that are conducted by
comparative researchers serve to highlight similarities and differences, and explore underlying assumptions about educational systems (Owens, 2013; Wiseman, 2010). There
is however little emphasis placed on the less-apparent social and political ideals that underpin national systems – the system-specific factors – and how they may mediate the
effectiveness of foreign policies.
In practice, many recent investigations in the field of comparative education have primarily
been concerned with copying successful educational policies, practices, and models from
foreign systems. Research is frequently commissioned by policymakers seeking information about policies in other countries, with the intent to imitate aspects of those models,
with or without adaptation (Bray et al., 2007). There is however, a renewed interest in
reviewing how the comparative method has changed over time, and to explore why comparative research, especially that conducted by transnational organizations, has become
such a powerful tool for setting policy agendas (Burdett & O’Donnell, 2016; Grek, 2009).
Academic curiosity about the transnational transfer of education policy is increasing as
researchers look to better understand under which conditions policymakers learn from
policies implemented elsewhere, or simply borrow and transfer policies (Phillips & Ochs,
2004; Steiner-Khamsi, 2003, 2010).

2.2

Policy transfer

National policy making, as described by Ball (1998), “is inevitably a process of bricolage” (p. 126). Modern policies are, at least in theory, unique to the context in which
they are implemented, however, they are often constructed by “copying bits and pieces of
ideas from elsewhere, drawing upon and amending locally tried and tested approaches,
cannibalising theories, research, trends and fashions and not infrequently flailing around
for anything at all that looks as though it might work” (p. 126). This policy transfer, in the
form of borrowing, lending, translating, learning, copying, or the cannibalising of policies
from one context to another, has existed in one form or another alongside comparative
research since the emergence of deductive reasoning. Not all policy transfer is the result
of research, and not all comparative research results in policy transfer, but they frequently
occur together. Policy transfer is defined by Dowding (2018) as

the process whereby knowledge, policies, or administrative arrangements shift
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from one nation or policy domain to another. It is usually thought to be an
intentional ‘learning’ process, rather than an unintentional ‘evolutionary’ one
where governments facing the same problem discover the same trick. It is also
thought to be voluntary though it can be coercive (p. 121).

In its most simple and voluntary form, policy transfer results in intentional learning from
ideas that circulate through social and political systems at an international level (Ball,
1998). It is frequently observed under certain conditions that are favourable for policy
change, especially during what Kingdon (1995) termed a “policy window”. He identified
that the convergence of three situations (which he termed streams) result in a policy window: the recognition of a problem (the problem stream), the availability of solutions (the
policy stream), and changes in the political realm, such as a change of government or administration (the political stream). To this, Steiner-Khamsi (2014) added a fourth stream
for developing countries: the prospects of attaining international loans or grants (the economic stream). When these streams converge, policy makers begin to look for solutions
to their problems, and in the modern age, and especially in education, they often look to
policies that have been implemented in other apparently successful systems.
To further understand how policies travel between education systems, the concept of ‘policyscapes’ was developed by Carney (2009). This idea is sometimes incorrectly attributed
to Appadurai (1990 or 1996) (see, for example, Ball, 1998, p. 121), but it is rather an
extension of his conceptual model of ‘scapes’ in which he proposed five factors that contribute to the international exchange of ideas and information (ethnoscapes, technoscapes,
finanscapes, mediascapes, and ideoscapes). Appadurai (1990, 1996) studied the interconnectivity of ideas in the era of modernity, and presented ideoscapes as fluid, hybrid, and
evolving spaces, in which policy ideas about freedom, welfare, rights, sovereignty, representation, and democracy spread. In his award-winning 2009 article1 , Carney applied
this idea to the spread of academic ideas about pedagogy and the transfer of educational
policies, and officially proposed the term ‘policyscapes’.
However, despite inconsistent use in some academic forums, traveling reforms and policyscapes are not interchangeable terms. Traveling reforms are policies that appear and
reappear in different countries (Steiner-Khamsi, 2010), whereas policyscapes embrace
debates about contextual comparison, question the significance of the single case, and
interrogate the effect of globalization on the existence of the nation-state (Steiner-Khamsi,
2012).
1

Article awarded the George Bereday Award for best article in the journal Comparative Education Review
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The study of traveling reforms in education has also benefited greatly from scholarship
produced in the fields of comparative political science, sociology, history, and public policy. A broad base of analytical work has emerged, exploring the actors, processes, and
implications of policy transfer and change, and a debate over the best term for this phenomenon has developed. In comparative political science, the terms policy ‘learning’ or
‘transfer’ are favoured, whereas researchers from comparative sociology, social anthropology, and history have preferred ‘diffusion’, ‘reception’, or ‘translation’. In the field of
comparative education, the term ‘policy borrowing and lending’ is today widely accepted,
as it includes a notion of agency, avoids the interpretive pitfalls of unwarranted positive
associations with the term ‘learning’ in education, and provides distance from the controversy around coercive forms of policy ‘transfer’ (Steiner-Khamsi, 2012).
Not all policy researchers in education consider policy transfer beneficial for national education systems. Early on, Levin (1998) claimed that ‘mutual learning’ was not necessarily
an apt description of what occurs in the international movement of policies, and with the
rise of the role of the OECD and the influence of PISA in education, some contemporary researchers have questioned hegemonic policy agendas in many instances of policy
transfer (see, for example, Auld & Morris, 2019; Carney, 2009; Grek, 2009; Gustafsson,
2008; Kamens, 2013, 2016; Sellar & Lingard, 2013). Policy borrowing and lending is
oftentimes highly complex, heavily influenced by socio-political undercurrents (Burdett
& O’Donnell, 2016), and prompted by political and economic incentives, rather than professional motivations (Auld & Morris, 2019; Gorur, 2016; Steiner-Khamsi, 2012). Criticisms of the coercive nature of some policy ‘lending’, the convergence of education policies under the dictate of a global ministry of education (the OECD), and the politics of
globalization that underpin many instances of policy transfer, are key tensions within the
field.

2.3

The politics of comparison and transfer in education

In the modern world, marked by new theories of globalization and social science, and underpinned by powerful statistical models, it has become accepted that comparison is necessary for knowledge advancement (Kamens, 2013; Steiner-Khamsi, 2003). In the field
of education, comparative international assessments of student achievement have become
essential tools in national education policy development and evaluation (Wiseman, 2010)
and have emerged as catalysts for traveling educational reforms (Steiner-Khamsi, 2012).
While some researchers claim that concrete evidence of policy borrowing and lending as a
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result of international assessments is relatively limited, especially in developing countries
(see, for example, Lockheed, 2013), others assert that few participating countries have had
their policy reform agendas untouched by the influence of PISA (see, for example, Breakspear, 2012). It is difficult to ignore the fact that despite very different social, political, and
economic indicators at a country level, education reforms and policies across all levels and
many widely different contexts, have marked similarities (Steiner-Khamsi, 2012).
As a result, there is an increased interest in exploring a series of open questions within the
field of comparative education (Carney, 2009; Steiner-Khamsi, 2010, 2012, 2014). These
include:
• Why do policymakers take their inspiration from just a few sources (particularly the
OECD, IEA, World Bank, and UNESCO)?
• Why do certain traveling reforms resonate in a given context and at a specific time?
• Why do some policies circumnavigate the globe so quickly?
• How are policies translated and locally adapted?
• Why does policy borrowing often occur after a change in government?
• Why are policies transferred that failed in their initial context?
• Why do policy makers respond to a fear of failing in comparison to “international
standards”?
• Why do researchers and policy makers talk about international standards, when nobody knows exactly what they are or where they came from?
• Why are very similar global reforms copied across contexts as the solution to very
different local problems?
• Why are only a few educational systems the popular choice for emulation, serving
as reference systems for diverse contexts?

To understand the origins of these questions, it is important to be familiar with the history
of international large-scale assessments (ILSAs), and the dominant role that the OECD
now has in this area.
The formal implementation of large-scale multi-country assessments of student achievement reportedly began in 1958 at the United Nations Educational, Scientific and Cultural
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Organisation (UNESCO) Institute for Education in Hamburg (Husen, 1979). During the
meetings of that year, a group of educational researchers presented a proposal for a crossnational study of how schools contribute to the cognitive development of students. The
result was a study of thirteen-year-olds in twelve countries, conducted in 1960 and published in 1962 (Foshay et al., 1962; Husen, 1979).
Emerging from this study, the International Association for the Evaluation of Educational
Achievement (IEA) was formally founded in 1967 (IEA, 2018). The initial aims of the organization were to study the world as a ‘natural educational laboratory’ and understand the
complex array of factors that influence optimal levels of student achievement across different subject areas and diverse educational systems (Gustafsson, 2008; IEA, 2018). The
first phase of research (1960 – 1990) investigated the effects of schools, homes, individuals, and societal factors, on student achievement. Researchers argued that test results could
not be explained by school factors alone. However, despite the rich data that was compiled,
the number of countries that could be studied was relatively small. The second phase of
research, beginning in the 1990s, was marked by the development of the international
large-scale assessments (ILSAs) Trends in International Mathematics and Science Study
(TIMSS), Progress in International Reading Literacy Study (PIRLS), and Programme for
International Student Assessment (PISA). In this phase, the level of aspiration in international reporting became both more ambitious with many more countries as cases, and
more limited by describing only variations between outcomes and direct observable inputs
without making inferences about causes and effects (Gustafsson, 2008). The IEA and the
OECD chose to make their databases available to the research community for secondary
analysis, and to leave the complex task of analysing the factors behind the results to researchers in each participating country. Consequently, the amount of data generated, and
today available, from international studies since 1990 far outweighs the amount of data
generated between 1960 and 1990. Additionally, several organisations began to regularly
conduct regional large-scale assessments, in the hope of gathering data from countries not
traditionally included in the modern ILSAs. A comprehensive list of the international and
regional large-scale assessments conducted between 1960 and 2018 is provided in Table
2.2.
The OECD has become increasingly dominant in the organization of these assessments
and the provision of the resulting comparative data. Their involvement began in 1988
with the International Indicators of Education Systems (INES) project, which set out to
gather, process, and report statistics and indicators on education (Bottani, 1996). Their
report ‘Education at a Glance’, published annually since 1998, served to align statistical
data categories and data sets held by the OECD, UNESCO and other organizations (Sellar
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Table 2.2
International and regional large-scale assessments in education, 1960-2018
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& Lingard, 2013). However, as OECD member countries demanded, in addition to the
INES data, more reliable comparative data on the educational performance of students in
OECD and other countries, the PISA program was developed (Sellar & Lingard, 2013).
The development of PISA has been a complex and value laden undertaking, as all descriptions and interpretations of social phenomena are based on fundamental assumptions, not
all of which are immediately apparent (Gustafsson, 2008). It is therefore not surprising
that critical considerations of the underlying philosophies and assumptions of the OECD,
and how they influence PISA, have emerged.
Beginning as the Organisation for European Economic Cooperation (OEEC, founded in
1948), the Organisation for Economic Co-operation and Development (OECD) was formally convened on the 14th of December 1960 (OECD, 2018d). In a 1994 self-published
description of the organization, quoted by many authors but no longer available online2 ,
the OECD is described as

a club of like-minded countries. It is rich, in that OECD countries produce
two thirds of the world’s goods and services, but it is not an exclusive club.
Essentially membership is limited only by a country’s commitment to a market
economy and a pluralistic democracy.

These characteristics of the organization have been confirmed in recent publications. In
the 2004 report of the chair of the working group on the future size and membership of
the organization, the criteria for accession to the organization were established as “likemindedness, significant player, mutual benefit and global considerations” (OECD, 2017c,
p. 2). In the OECD’s 50th anniversary vision statement, it was emphasized that OECD
member states are a community of nations that are united by their commitment to the
values of democracy, human rights, and open and transparent market-economy principles.
Finally, in 2017 the indications for accession of countries to the OECD were confirmed
as being a state of readiness, a commitment towards the OECD’s fundamental values,
like-mindedness, and political commitment to OECD membership obligations (OECD,
2017c).
Within this set of philosophies and shared characteristics, the OECD first formed an education committee in 1970, which was renamed the ‘Education Policy Committee’ in 2006.
2

This definition is still quoted in some recent literature (see, for example, Sellar & Lingard, 2013,
p. 188) but is now only available in internet archives (see, for example, http://web.archive.org/web/
20000815223418/www.oecd.org/about/general/index.htm)
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This committee oversees the Directorate for Education and Skills, which in turn coordinates the PISA development groups (OECD, 2017a, 2018d). These committees, directorates and groups all function under a mandate to reflect and complement the priorities
of the OECD, especially social cohesion, personal development through lifelong learning,
and sustainable economic growth for all member countries (OECD, 2018d).
Before the development of PISA, researchers and OECD member states alike, had already
recognized the international influences on educational policy (Bottani, 1996). Decision
makers in OECD countries were demanding international statistics and indicators on education that were reliable and valid, and there was a “growing dissatisfaction with the
disparity and simplicity of the definitions and instruments used for gathering data on education at the international level” (Bottani, 1996, p. 279). Early frameworks describing
the purpose and mechanisms of education were considered conventional and inadequate,
especially considering the recent achievement of universal education in many countries,
and modern analytic capabilities and expectations.
In response to these demands, the OECD, in conjunction with their partner governments,
launched the PISA program in 1997 to provide valid and comparable evidence of educational outcomes across countries, and especially to provide empirically based data that was
accessible and trustworthy enough to inform policy decisions (OECD, 1999; Schleicher,
2007). Through the assessment of key competencies, the OECD aimed to generate policy dialogue, promote collaboration, and define new attainable education goals that were
based on skills considered to be important for successful economic contribution during
adult life (Schleicher, 2007). PISA emerged as a triennial, 2-hour test administered to students, with additional background questionnaires for schools that gather information about
resourcing, teaching and learning, and leadership. It was initially developed to measure
educational achievement in OECD countries, but has grown to include the participation
of 80 nations in PISA 2018 (OECD, 2018e). With the new PISA for development (PISAD) assessment, the ultimate goal of the OECD has been reported to be 170 participating
nations by 2030 (Auld & Morris, 2019; Auld, Rappleye, & Morris, 2018; OECD, 2017b).
Despite criticisms that international assessments such as PISA can only ever capture a selection of competencies, Schleicher (2007) has insisted that the competencies assessed by
PISA, are in fact highly predictive of the future economic and social success of today’s students. This claim has been widely accepted by decision makers in participating countries,
and PISA has become “the global yardstick for school system performance and progress
over time. . . [with] an almost ‘taken-for-granted’ status in public and policy debates about
education quality” (Breakspear, 2014, p. 3). It has become a nationally respected resource
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that provides the data for policy makers to justify and lend legitimacy to their educational
reforms, through claims that they are based on international standards (Breakspear, 2012).
As the OECD is independent of any one government, it has been able to position its educational work as the provision of an objective, technical, and internationally valid evidence
base, that transcends culture, is bipartisan, and is disconnected from the national politics
of any one country (Auld & Morris, 2019; Baird et al., 2016). However, critics are disparaging of the OECD’s assumed role “as arbiter of global education governance, simultaneously acting as diagnostician, judge and policy advisor to the world’s school systems”
(Meyer & Benavot, 2013a, p. 9). The organization is now in a position of global educational governance through the supply of educational data and the consequent sculpting of
national policy agendas to improve positions within those data tables (Sellar & Lingard,
2013; Woodward, 2009). Participation in PISA has become, not only mandatory for all
OECD members, but “a badge of good citizenship” and a signal that a country is a “responsible member of the world society” and “ready to participate in standard rituals of nationhood in an international community in which assessment had become a major ritual of
rationality” (Kamens, 2013, p. 126). Gorur (2014, 2015, 2016) terms this the “construction of calculable worlds”, where the focus is on what can be measured and calculated,
competition between nations, and economic results. She considers this a “reductionist,
synoptic, and largely economic view” (Gorur, 2016, p. 599), that once established, redefines the aims and purposes of education. Critics also emphasize that only one particular
set of policy ideas and agendas are being promoted through these ILSAs, and they are
common between the coordinating organizations such as the OECD, UNESCO and the
World Bank (Baird et al., 2016). These organizations use very similar language to communicate similar messages and objectives, speaking “in the same words with the same
stress, repeating the same phrases about globalisation, economic efficiency and productivity, and swearing that globalisation is inevitable in the name of progress” (Rinne, 2008,
p. 676). This discourse has been criticized as making schools unnecessarily preoccupied
with economic progress and efficiency, and causing them to neglect their responsibility
in the formation of students as independent thinkers that value civic participation (Meyer
& Benavot, 2013a). There is a strong focus on global economic, political and cultural
competition, competitive advantage, and standardized outcomes, which in turn give rise
to an audit culture which is currently legitimised in many parts of the world (Carney, 2009;
Kamens, 2013; Sahlberg & Hargreaves, 2015).
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2.4

The purpose, power and (im)perfection of PISA

PISA has become a “global yardstick”, a “gold standard instrument for measuring performance of education systems globally”, and progressively more widely accepted as a
“proxy for school system performance” (Breakspear, 2014, pp. 3-4). Despite the complex,
multidimensional end goals of education across states and countries, the PISA indicators
have simplified how education is understood, and quantified how it is monitored, evaluated and communicated. However, some researchers insist that there are inherent dangers
in the purpose and power of PISA, as “what we choose to measure. . . shapes what we
collectively strive to achieve” (Breakspear, 2014, p. 4), (see also Baird et al., 2016; Meyer
& Benavot, 2013a; Thrupp, 2014).
The OECD, in their development of PISA, aimed to provide global transparency in the
area of educational policy and facilitate evidence-based decision making for educational
reform, grounded in internationally comparative data (Meyer & Benavot, 2013a; Wiseman,
2013). Their stated primary purpose was to “provide empirically grounded information
which will inform policy decisions” and “focus and motivate educational reform” (OECD,
1999, p. 7). Therefore, the fact that there has been an observable policy response to PISA
amongst participating countries is not entirely unexpected, and is, in fact, in line with the
original purpose of the program. However, the force with which these policy reactions
have manifested has, at times, been surprising.
Shortly after the first round of PISA, Steiner-Khamsi (2003) observed three extreme types
of policy reaction. She labelled them scandalization (where policy makers highlight the
weakness of their system through comparison, for example the PISA shock of Germany),
glorification (where policy makers highlight the strengths of their system through comparison, for example the PISA promotion of the UK), and indifference (for example the PISA
surprise of Finland) (Grek, 2009; Steiner-Khamsi, 2003). The PISA shock in Germany
occurred when the country scored below the OECD average in reading literacy in PISA
2000. There was a quick and brutal response in the media, where the country’s education
system was criticized by journalists, politicians, policy makers, and researchers alike, for
failing to adequately prepare students. Germany’s position on the literacy league tables
led to widespread scandalization of the German education system (Steiner-Khamsi, 2003).
The PISA promotion in the UK also played out primarily in the media, and was a result of
their high rankings in PISA 2000 and 2003. Phrases such as ‘world-beaters’, ‘very proud’,
and ‘a tribute to the hard work’ appeared in the headlines of prominent national newspapers, while negative elements (such as large socio-economic performance gaps) were
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largely ignored (Grek, 2009). In comparison, Finland’s results from the 2000 and 2003
PISA cycles generated internal surprise that Finland, with an education system modelled
on examples from other countries, had become a model system. It took several testing
cycles for the surprise to pass and for Finnish ministry officials to conclude that the excellent results were evidence of the combination of quality and equality within schools, and
among teachers and students (Grek, 2009). Following these reactions, questions arose as
to whether scandalization led to increased policy borrowing (through the import of policies), and whether glorification led to increased policy lending. Later evidence supported
these hypotheses, especially in the case of ‘PISA shock’ (scandalization), which seemed
to most often occur when a country’s results were significantly below the norm or the public’s expectations (Baroutsis & Lingard, 2018; Sahlberg & Hargreaves, 2015; Wiseman,
2013). However, this phenomenon affected mostly higher-income countries (for example,
Germany, Denmark and Australia), whereas poorer performance in low to middle income
countries was treated with indifference. In the case of indifference, decision makers tended
to distance themselves from the results, decline to publish the results (or spin the discourse
that was published), or not participate in future assessments to reduce ongoing pressure or
embarrassment from poor results (Lockheed, 2013).
However, few governments could truly distance themselves from the power of an international assessment program that had as one of its founding principles to influence global
norms and expectations around the delivery of education (Wiseman, 2013). The reporting
of results in national and international media, the publication of league tables, and the
pushing of school reform agendas, all served to attribute credibility and the power to influence educational policy to PISA, and to increase its influence over the global education
economy (Breakspear, 2014).
In the 1970s, long before the emergence of PISA, Campbell explored the potential social
influence of broadly accepted quantitative social indicators. In his later named Campbell’s
Law he warned that “the more any quantitative social indicator is used for social decision
making, the more subject it will be to corruption pressures and the more apt it will be
to distort and corrupt the social processes it is intended to monitor” (D. Campbell, 1979,
p. 85). Sounding somewhat prophetic, he also wrote that

achievement tests may well be valuable indicators of general school achievement under conditions of normal teaching aimed at general competence. But
when test scores become the goal of the teaching process, they both lose their
value as indicators of educational status and distort the educational process in
undesirable ways (p. 85).
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This raises the question as to whether the power of PISA has distorted the very thing it set
out to measure and improve – the delivery of empirically grounded information for making
evidence-based decisions for the advancement of learning.
The power of PISA can be classified into several categories, each of which has positive or
negative aspects, depending on your philosophical stance. Almost twenty years of PISA
have served to
1. build capacity for assessment and transparent evidence-based decision making,
2. make extensive data available for secondary analysis and the advancement of educational research,
3. provide a catalyst for reform,
4. define countries’ educational problems and targets,
5. determine the direction of policy borrowing and lending,
6. communicate a homogenised vision of a shared school culture, and
7. focus attention on measurable attributes of schools and systems while also diminishing the importance of possible underlying explanations for educational outcomes.
The building of capacity for assessment and transparent evidence-based decision making
is generally considered to be a positive impact of PISA. Increased capacity for assessment has for some time been one of the intended objectives of donor support for education
in developing countries, and participation in international assessments has strengthened
the assessment capacity of many countries. It has also provided local authorities with
hands on experience in the design and application of large-scale assessments (Lockheed,
2013). Additionally, international assessments such as PISA have raised local awareness
of international assessment standards, improved reporting procedures, and served to build
management expertise within the education sector (Lockheed, 2013). Attention in many
countries has become focused on the evidence around curriculum and teaching practice,
and this has led to evidence-based curricular reform and increased interest in teacher professional development (Kamens, 2016). PISA, and other ILSAs, have served to promote
capacity and transparency in national assessment programs that were formerly lacking in
these attributes (Wiseman, 2010).
The availability of data for secondary analyses by educational researchers is another positive impact of PISA. These sizeable international assessment data-sets have proven to
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be a valuable resource for secondary analyses of global trends and systems in education,
thereby improving aspects of the quality of educational research, a benefit that is often
overlooked in the discussions about the effects of PISA (Johansson, 2016; Gustafsson,
2008). The data-sets include large samples, collected under strict sampling designs, and
collated with careful attention to quality criteria. Additionally, the design of the studies
and the data-sets that are made available avoid the high costs and ethical pitfalls of randomized experiments with children (Gustafsson, 2008). To the extent that researchers are
rigorous and design well-supported conceptual models, secondary analyses of PISA data
move beyond simplistic league tables that rank countries’ achievement, and into more nuanced inquiries that make genuine contributions to the development of theory in social
science (Owens, 2013).
On the less positive side, PISA may provide a catalyst for hurried or poorly designed reforms. Wiseman (2010) observed that rapid and widespread debate often follows the publishing of international assessment results, and the response to such debate can on occasions be unnecessarily hasty and drastic in some countries (Sahlberg & Hargreaves, 2015;
Steiner-Khamsi, 2003). When the results are incongruent with a nation’s self-perception
of the quality of its schooling, PISA shock can occur (Baroutsis & Lingard, 2018), and
some emblematic examples exist from the first rounds of PISA. These include, for example, Germany (see Ertl, 2006), Denmark (see Egelund, 2008), and Australia (see Baroutsis
& Lingard, 2018).
PISA has also been shown to have the power to define what we understand as the problems
and targets of education. Critics claim that education has been recast “from a project aimed
at forming national citizens and nurturing social solidarity to a project driven by economic
demands and labour market orientations” (Meyer & Benavot, 2013a, p. 10). This, in turn,
has resulted in an oversimplification of complex definitions of what represents education
and knowledge (Johansson, 2016). Despite being a valuable source of rich data, policy
makers tend to focus on just one dimension of the results that are made available to them,
the international ranking. However, Burdett and O’Donnell (2016) argue that the ranking
alone is constructed through the collapsing of so many complex measures into just one
single dimension, which, due to compounded measurement errors, is at best inexact, and
at worst, meaningless. They consider that the most that can be gleaned from these league
tables is that countries perform similarly to each other, but that the exactitude of a ranking
is a meaningless construct. Despite these limitations, some countries have set a relative
rank or specific score in PISA as policy goals (Baroutsis & Lingard, 2018; Breakspear,
2014), for example, Australia (to be in the top 5 by 2025), Denmark (to be in the top 5),
Wales (to be in the top 20), Thailand and Brazil (to attain the OECD average of 500 by
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2021), and Mexico (to attain 435 in math and reading by 2012). None of these goals have,
to date, been achieved.
The direction of policy lending and borrowing has also, to a large extent, been determined
by the results of ILSAs, as countries that score highest are considered to be models of
educational system organization (Kamens, 2016). The league tables of PISA classify education systems into high or low performing, and indirect pressure is exerted on lower
performing systems to reform based on lessons learned from higher performing systems
(Breakspear, 2014). In some cases, this has resulted in the cherry picking of policies
that seem closely related to student success in assessments, what Chung (2016) referred
to as “policy based evidence making” (p. 207), rather than the conscientious adaptation
of policies through systematic learning from other systems (Breakspear, 2014; Kamens,
2016). It has also resulted in a standardized list of countries from which lessons should
be drawn, and the occurrence of some fundamental contradictions when “solutions are
borrowed from educational systems where the problems are entirely different” (SteinerKhamsi, 2010, p. 10).
This, in turn, has generated a homogenised vison of a shared global school culture, with
standardized curriculum, simplification of subject content, restrictive definitions of knowledge and education, and the acceptance of competitive agendas becoming a widespread
effect of policy borrowing (Johansson, 2016). Johansson went on to describe the “spreading of isomorphic ideologies” (p. 142) in the search for a place at the top of the ranking
tables, and Steiner-Khamsi (2012) drew attention to the abandoning of “idiosyncratic conceptions of good education. . . gradually converging toward an international model of education” (p.3). A possible future, where knowledge will be defined solely by what is taught
in schools, and cultural capital will be considered equivalent to the standard of excellence
attained by individuals in a limited range of academic assessments, could be the ultimate
result of the culture of ILSAs (Kamens, 2016).
PISA has also shifted educational decision makers’ focus onto measurable attributes of
schools and systems – the “calculable worlds” described by Gorur (2015) – diminishing
the importance of possible underlying explanations for educational outcomes. The search
for educational practices and policies that can serve as magic bullets for student achievement has tended to silence discussions of macro policy from the debate (Kamens, 2016).
The public finds itself unwittingly debating the agenda of global organizations, considering issues such as the privatization of schooling, incentive pay for performance, teacher
selection and pre-service education, the length of the school day, class size, and increased
testing to ensure accountability, and being distracted from issues such as poverty, inequal-
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ity, nutrition, and health, which arguably have more pervasive impacts on educational
performance (Kamens, 2016). The clarity with which early comparative educationalists
encouraged researchers to “try to find out what is the intangible, impalpable, spiritual force
which, in the case of any successful system of education, is in reality upholding the school
system and accounting for its practical efficiency” (Sadler, 1900, as quoted by Higginson,
1961, p. 290), has been lost to a focus on school design, school leaders, teachers, infrastructure, and other areas that offer quick results and are politically uncontentious (Kamens,
2016). Teachers and schools have become the targets of reform, as they are perceived to be
more susceptible to policy intervention than the macro conditions afflicting many countries.
As Sahlberg and Hargreaves (2015) and others have indicated, PISA may not be a technically perfect instrument. Although recognized as a useful tool in the toolbox of comparative investigation, questions have been raised as to the political and ideological neutrality
of PISA (Meyer & Benavot, 2013a), alleged technical flaws in item construction, administration, and student sampling (Sahlberg & Hargreaves, 2015), and the inconsistency of
results when compared to other ILSAs. Why, for example, are results so different between
Trends in International Mathematics and Science Study (TIMSS) and PISA in relatively
similar sets of countries (Dohn, 2007)? What effect does the cultural bias, due to limited
consideration of cultural dispositions, have? And how does age-based sampling (when
15-year-old’s can be in different grades), and non-representative sampling (at school and
student level) affect the validity of the results (Bracey, 2004, 2009)?
In an “Open letter to Andreas Schleicher, OECD, Paris” (Meyer & Zahedi, 2014) more
than 100 scholars from around the world were signatories to a series of complaints about
the educational position that the OECD had assumed with PISA, and the negative consequences of the PISA rankings. In this letter, the signatories claimed that the OECD lacked
a legitimate mandate for their educational work (unlike, for example, UNICEF and UNESCO), were entering into questionable public-private partnerships with multi-national
for-profit companies in order to carry out their work, were emphasizing the economic role
(of the preparation of young people for gainful employment) of schools, were causing an
escalation in standardized testing and short-term policy fixes, and ultimately were harming
children and impoverishing schools and classrooms (Meyer & Zahedi, 2014). In turn, the
OECD responded by indicating that their mandate for educational work was in fact much
the same as that of UNICEF and UNESCO (as it was provided by member countries), that
there were no public-private partnerships of the type implied, that the full range of the
educational work of the OECD proved their focus was not only economic, that they did
not advocate for, and were not responsible for, within country reactions such as increased
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standardized testing and short-term policy fixes, and the claim that a two-hour samplebased evaluation (only administered to a small fraction of all students) could endanger the
well-being of students and teachers was absurd (OECD, 2014a).
Using PISA scores and rankings as a measure of educational attainment is also considered problematic by many academics (see, for example, Baird et al., 2016; Burdett &
O’Donnell, 2016; Gorur & Wu, 2015; Meyer & Zahedi, 2014; Sahlberg & Hargreaves,
2015) for being unidimensional, prone to large margins of error, and overly prone to unexplained variations from one testing cycle to another. For example, countries may suffer
movements of several positions on the ranking tables due to the arrival of new countries to
the testing regime, rather than statistically significant variation in their results. Using relative rankings as a measure of success is therefore considered unwise by these scholars, but
these rankings are still one of the more accessible comparative measures of educational
attainment available to policy-makers.
PISA has undoubtedly influenced educational policy making, in some ways intentionally,
and in others, less so. In considering this tendency, Meyer and Benavot (2013a) believe
there are two possible future scenarios. In the first scenario, worldwide educational standardization will occur, where educational systems are aligned primarily around economic
efficiency, uniformity and measurement, and independent thinking and civic participation
will become secondary goals. The accepted definition of education and knowledge will
become “a carbon copy of what an unaccountable elite in the headquarters of an international organization agree it to be” (p. 21). However, they assert that a possible second
scenario exists. If we remain open to critical analysis and contextualization, PISA and
other ILSAs could usher in a future of cross-cultural learning, respect for traditions, and
a spirit of innovation that is grounded in lessons collaboratively lent and borrowed between countries that are similar enough to truly be able to learn from each other (Meyer
& Benavot, 2013a).
As researchers we should not ignore PISA, and there is little evidence to support arguments that PISA should be dismantled (Breakspear, 2014). But we should be analytical
and critical about the possibilities for improvement that exist in our education systems and
recognise that the data produced by PISA and the OECD will never be all that we need
to ask the right questions and find the solutions to all the limitations within our systems
(Baird et al., 2016). The data that PISA has made available about teaching and teachers
is extremely useful, and many teaching policies have travelled successfully across many
systems. But not all have been successfully transferred, and we need to understand why.
It is also concerning that, to date, teachers and teaching have been the primary target of
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reform, yet macro social policy (which may help us better understand the mechanisms of
policy transfer) has disappeared from the debate (Kamens, 2016). Researchers should critically analyse the effects of piecemeal policy borrowing, the standardization of curriculum
and content, the over-simplification of concepts of knowledge and education, and the introduction of competitive agendas to educational models (Johansson, 2016; Wiseman, 2010),
and maintain a critical stance towards loosely defined ‘best practices’ and ‘international
standards’ (Steiner-Khamsi, 2012).

2.5

Motivation for this study

From a personal and professional perspective, this study is rooted in my general concern
about the apparently uncritical adoption of international policy recommendations for the
teaching profession, especially in the contexts within which I have lived, studied, and
worked – New Zealand, Chile, and the USA. My motivation lies in empirically supporting
decision makers in Chile (my country of residence) to make contextually critical decisions in support of the teaching profession during 2016 – 2026, the time during which a
new national policy on the profession of teaching is implemented, and its initial impact is
evaluated.

2.6

Education policy in Chile and New Zealand

To further ground the motivation for this study, and to provide background for the discussion of the findings in relation to Chile and New Zealand, in the following sections I
provide a review of the history of educational policies in these countries. Chile and New
Zealand were among the first countries to implement widespread neoliberal reforms in
education and have been early and regular participants in international large-scale assessments. They therefore provide good examples of countries with very different national
contexts, that over the last three decades have experimented with similar reforms.
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2.6.1

A brief history of education policy in Chile

In their comprehensive review of the history of education in Chile, Serrano, Ponce de Leon,
and Rengifo (2012) claim that literacy and schooling have always been closely related to
the formation of Chile’s republic state. The Spanish conquest of Chile began in 1534, and
with it the written word and concepts of schooling arrived. However, it wasn’t until the
1590s that formal education in the country began under the tutelage of catholic religious
groups (especially the Jesuits) with the principle objective of preparing young men for the
religious orders. In 1595 a grammar school based at the convent of Santo Domingo was
set up and financed by the Spanish crown, for the purpose of educating the children of
the elite (the conquistadores). The educational model of the Jesuits was adopted both directly, through the many Jesuit schools that were later established, and indirectly, through
the copying of elite educational systems in Italy and Spain (themselves based on the Jesuit
model). The republican and Spanish authorities passed a general plan for public education
in 1792, which was based on ideas borrowed from the French Revolution and furthered
the objective of expanding knowledge and virtue within a democratic republic. This culminated in the formation of the National Institute in 1813, which combined schooling,
humanism, and the Jesuit pursuit of virtue as a civic value. Education, at this stage, was
still only accessible to the elite male population.
In 1833 the Chilean constitution established the principal of public education, which progressively became accessible to girls and young women (Memoria Chilena, 2018). The
idea of public schooling for all became accepted, and new schools, that adhered closely to
the country’s religious and humanistic European roots, were formed. In 1854 the government began to offer subsidies for private schools to broaden the reach of education with the
limited resources that were available. By the end of 19th century, Chile had almost 2,000
schools, many of them private, and that in total served approximately 140,000 students (at
a time when the country’s population was approximately 3 million). By 1970, 8 years of
compulsory schooling and universal primary coverage of 97% had been achieved.
Chile then endured a massive upheaval under military dictatorship between the years of
1973 and 1990. During this time, an “authoritarian neoliberalism” was imposed upon
the country, including constitutionally protected mechanisms for the private provision of
social services (Pitton, 2007). These changes were known in Chile as the “seven modernizations” and one of the seven was education (Foxley, 1983, p. 108). Chilean education suffered in myriad ways under the dictatorship, through suppression of democratic
participation and academic freedom in universities, the re-politicization of campuses, the
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expulsion (or worse) of teachers and students, and the closure of allegedly subversive humanitarian, transformative social science programs (Pitton, 2007). This, coupled with the
general provision for privatization of education at all levels, resulted in the consolidation
of the market model for the delivery of education that now exists (Sisto, 2012).
Over the last three decades, and with its return to democracy, Chile has progressed from a
middle-income to a fast-growing high-income country (World Bank, 2019c). This progress
was formally confirmed by the inclusion of Chile in the OECD in 2010 and its reclassification as a high-income country by the World Bank in 2013. However, educational
achievement has not improved as markedly as other indicators within the country. Despite
being identified by Barber, Chijoke, and Mourshed (2010) as a “promising start” country
for moving from poor performance (PISA score less than 440) to fair performance (PISA
score between 440 and 480) between 2000 and 2006, progress in Chile over the following
decade was less noteworthy. Table 2.3 illustrates how education in Chile developed during
the decade 2006 to 2015, and how despite an increase in PISA scores, the relative position of Chile within a constant group of countries has remained virtually unchanged. In
general terms, during the decade 2006-2015, population growth in Chile slowed, income
increased, and spending on education increased in both real and relative terms. But, despite fewer students spread across more schools and teachers, the improvement in achievement, as measured by PISA scores, was relatively constant when compared to the other
countries that took all PISA assessments during this period. The improvement in PISA
scores attained by Chile, of more than a 5-point increase in all three assessments, was an
achievement attained in a total of thirteen countries3 .
Chile has historically been open to international influences in the forming of its policies.
From as early as Chilean independence (1818), the country’s leaders have sought to orient
policies around what they consider to be the best foreign ideas. From Jesuit education,
Spanish bureaucracy, European models of public schools, and through to the neo-liberal
policies from the Chicago School of Economics that were widely implemented in the 1970s
and 80s, policy borrowing and adoption is evident throughout the country’s history. The
transition back to democracy in 1990 prioritized international ideals of an open economy, global competitiveness and private participation in all areas of the economy. This
is apparent in the trade agreements to which Chile is signatory, including membership in
APEC (1994) and the OECD (2010), and free-trade (or strategic trade) agreements with
3

The thirteen countries that achieved a more than 5-point increase in all three assessments between 2006
and 2015 are: Brazil, Bulgaria, Chile, Colombia, Israel, Italy, Japan, Macao, Norway, Portugal, Qatar,
Romania, & Spain.
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Table 2.3
General and educational indicators, Chile 2006 & 2015
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Canada (1996), Mexico (1998), the United States (2003), Brunei, Singapore and New
Zealand (Trans-Pacific Strategic Economic Partnership Agreement, 2005) and Australia
(2008) (Cox & Meckes, 2016).
In line with its outward looking approach to policymaking, Chile has also taken advantage
of most opportunities provided to participate in international large-scale assessments. It
was one of the first participating countries in the Six Subject Survey in the 1970s (Cariola,
Covacevich, Gubler, Lagos, & Ortiz, 2011; Cox & Meckes, 2016), and has participated
in a total of 24 of the 46 international large-scale assessments listed in Table 2.2 (see also
Appendix B, Table B.1, Participation of Chile and New Zealand in ILSAs). Chile’s participation in these assessments was limited during the period of the military dictatorship,
but during that period Chile became one of the first countries to implement a comprehensive, “census-based, standardized and increasingly sophisticated national assessment
system of learning results” (Cox & Meckes, 2016, p. 503). These assessments, called
SIMCE (Sistema de Medición de la Calidad de la Educación), were established a decade
before the international movement towards assessment really began to gather momentum
(Cox & Meckes, 2016) and have been conducted annually at several grade levels since
1999. Results of these national assessments are published in various forms alongside the
results from ILSAs, and full data sets are freely available for secondary analysis.
Chile’s performance on these assessments, and relative rankings in aspects of policy and
performance, are therefore well known and frequently utilized by politicians and policy
makers. For example, poor results in TEDS-M 2008, PISA 2009, and ICCS 2009 were
cited by both President Piñera and President Bachelet (consecutive presidents of very
different political ideologies) as evidence to support their educational policy proposals
(Cariola et al., 2011; Cox & Meckes, 2016). The impact has been one of reform, especially
in the areas of system organization and financing, curriculum, and the teaching profession. The descriptions of performance levels used in international studies such as PISA,
TIMSS, CIVED and ICCS have also been adopted systemwide (Cox & Meckes, 2016).
Having consistently poor results on PISA and similar assessments has motivated reform
from both sides of the political spectrum, but regional assessments that have favourably
ranked Chile’s education system have been less well publicised. For example, TERCE
2013 ranked Chile’s results as the best in South America in every area and grade that was
assessed. However, these results generated a less visible political impact, with Cox and
Meckes (2016) theorizing that this is due to good results belonging, politically speaking, to
previous governments. When policymakers are intent on changing institutional features of
the educational system that they have inherited, there are less incentives to draw attention
to good news about the existing system (Cox & Meckes, 2016). That said, the openness
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to assessment and scrutiny, and the frankness employed in reporting results, is evidence
of Chile’s bipartisan agreement that assessment improves education, and that education
is essential for achieving of the levels of economic and social development and global
competitiveness that Chile aspires to (Cariola et al., 2011).
Results from PISA have influenced policies around learning goals in mathematics, crossdisciplinary learning objectives, the definition of scientific competence in terms of capabilities, and evaluative practices (Cox & Meckes, 2016). In addition to curricular themes,
TIMSS (1999) surveyed teacher confidence in mathematics and science, followed later by
the fully teacher-oriented evaluations TEDS-M (2008) and TALIS (2008 & 2013). Chile
did not participate in the Teaching and Learning International Survey (TALIS) (2008)
but the results from TEDS-M and TALIS (2013) were disappointing and mutually confirmatory. Teachers had comparatively low levels confidence and a lack of disciplinary
content knowledge, especially at the primary level (Cox & Meckes, 2016; Santiago, Benavides, Danielson, Goe, & Nusche, 2013). These international results were aligned with
results from national assessments of teacher dispositions and knowledge and were further confirmed by an interesting (although not scientifically rigorous) unofficial census
of Chilean teachers in 2012, in which teachers reported being underprepared for teaching, overworked, insufficiently supported, stressed, and lacking in motivation (EduGlobal,
2012). Additionally, it was found that new teacher attrition rates in the period 2000 –
2009 were 56%, which was significantly higher than almost all other countries (Avalos,
2013; J. Cooper & Alvarado, 2006). The international goal of having all students taught
by “qualified, professionally trained, motivated and well-supported teachers” by the year
2030 (UNESCO, 2014, p. 27) seemed difficult to attain in Chile.
Early reforms of the teaching profession had focused on three key areas of action, identified
in international reports published by the OECD, the World Bank, and the McKinsey Foundation as “attract, develop, and retain effective teachers” (Avalos, 2014). However, despite
some progress in these areas, teaching remained unattractive to excellent candidates and
under-graduate preparation continued to be of a very mixed quality. There was a rapid expansion in private, unregulated teacher education programs, and teaching had become an
easy entry course of study with a relatively short duration (compared to other professional
qualifications in Chile). Teaching program enrolment during the period 2000 – 2008 increased by 220% (mostly in private non-accredited universities) when all other university
programs increased by 100% (Cox, Meckes, & Bascope, 2010). However, many teachers
were receiving inadequate preparation from unregulated programs, and unemployment
among novice teachers was high. There was an inequitable distribution of teachers within
the system, and the best teachers, prepared in the most selective programs, were consis33
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tently being employed in wealthy private schools who least needed them (Avalos, 2014).
As a result, in 2011 Chilean officials invited the OECD to review their teaching policies,
specifically focusing on teacher evaluation. The resulting report (Santiago et al., 2013)
recognized the advances made in the previous years, and offered a series of policy recommendations, including:
• develop a medium-term vision for the teaching profession,
• include meaningful teacher evaluation in regular school practice,
• create a teacher career structure with different options and salary bands,
• design a system of teacher certification including entrance requirements and a supported period of probation,
• include private schools in the final framework,
• link teaching standards with evaluation instruments,
• build leadership capacity and ensure school leaders participate in teacher evaluation,
• prepare teachers to benefit from evaluative processes,
• improve the link between evaluation and professional development, and
• use group rewards (non-monetary) as means for recognizing successful teachers.

This report, along with the reports from ILSAs, were taken up and discussed in public
forums around the country. A national advisory board for education was formed, and
their publication, El Plan Maestro (broadly translatable as ‘The Teacher Plan’, Consejo
Nacional de Educación, 2014), was the result of a public process of discussion around the
following questions:
• What type of teacher is needed in Chile?
• How can we select and prepare the teachers that Chile needs?
• What elements are indispensable for the teaching profession?
• How should teachers be evaluated?
• What should teacher work conditions and ongoing teacher preparation be like?
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• What should be the role of the whole educational community in the teaching and
learning process?

This process resulted in 130 policy recommendations grouped into the following themes:
• Vocation for teaching and a solid disciplinary and pedagogic knowledge.
• Better, more demanding initial teacher preparation that is more connected to the
reality of schools.
• Full public financing for teaching.
• Attractive pathways for advancement within teaching.
• Universal formative evaluation of teachers.
• Ongoing professional development for all teachers.
• Better remuneration.
• Placement of better teachers in the most vulnerable schools.
• A significant increase in and specification of how to use non-contact hours.
• Local leadership in the development of institutional plans for schools and teacher
development.
• Local collaboration for improving educational processes and student learning.

As a result of these and other social pressures (student protests, school and university
strikes, forced suspensions of classes by students, and not least of all, a 57-day teacher
strike in 2015), the Ministry of Education began a comprehensive reform of many aspects
of education (Ministerio de Educación, 2016). These reform policies were closely aligned
to international policy recommendations and sought to broaden the nation’s understanding
of quality education for all, despite persistent and profound inequities in the country. New
laws were passed between 2015 and 2017 covering school inclusion regardless of socioeconomic position (abolishing co-payments and student selection in government funded
schools), teaching conditions, free tertiary education, new centres for technical education,
action plans for quality assurance in education, revision and reform of the national curriculum, and compulsory citizenship and civics education. Many of these laws were passed
late in the mandate of the outgoing president (of a centre-left political orientation), and
35

Janine Campbell
their implementation is yet to be played out within the new government (centre-right). The
series of laws related to the teaching profession, however, were passed during 2016, and
are to be progressively implemented and evaluated during the decade 2016 –2026 (the
implementation of this law was already underway when the government changed). The
reforms are directly influenced by international standards and policy recommendations,
and include:
• higher requirements for entering teacher education programs,
• excellent undergraduate preparation,
• induction and mentoring programs,
• ongoing professional development,
• better work conditions for teachers,
• better beginning salaries, and established salary progressions, and
• higher proportion of non-contact hours (Ministerio de Educación, 2017).
Chile has historically borrowed from other countries in the formation of its policies, especially in economics and education. The borrowed policies (for example, elitist and religious education, free-market and neo-liberal economics, privatization of social services
including education at all levels) have provided the impetus for progress in the country
(such as universal primary and secondary education, economic growth, poverty reduction, and excellent regional rankings in social and educational indicators) as well as the
foundations for many of its enduring problems (including inequality, gender inequity, low
trust, low status attributed to social and technical work (including teaching), and social
unrest). Chile’s leaders have always looked outside their borders for pathways towards
higher levels of development and global participation and have not been shy in attributing
recognition to the sources of their ideas. Education in the twenty-first century is no exception, with current policies unashamedly based on the recommendations from organizations
such as the OECD, and success stories such as Finland (in the case of general education)
and Germany (in the case of technical education). In almost all cases, the policies have
been copied from countries with very different social and macro conditions to Chile. Policies have been broadly adopted in areas considered malleable to political influence (for
example, teaching, school financing, university access) but the possible mediating effects
of different social and macro contexts have been largely overlooked. Results have historically been mixed, and only time will tell whether the same will occur with the new wave
of educational reform policies.
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2.6.2

A brief history of education policy in New Zealand

The history of education in New Zealand, as documented by UNESCO (1952), Swarbrick
(2012), and Tearney (2016), shows a system heavily influenced by English and Scottish
traditions, whilst also being at the leading edge of the secularization, universality, and the
neoliberalization of schooling.
Before the arrival of the Europeans, some Māori students were educated in traditional
houses of learning, with the first official schools for Māori children being established by
European missionaries 1816 (Swarbrick, 2012). A tradition of compulsory education arrived with the European settlers and schooling was made available to all children (boys,
girls, Māori and European) from the outset. By 1870, free primary education was available
in most parts of the country, although attendance was low, at about 50% (Swarbrick, 2012).
The compulsory and secular nature of schooling, for all children aged 7-13, was ratified in
the 1877 Education Act, and free kindergartens, modelled on Friedrich Froebel’s model of
free kindergartens in Prussia, were opened during the 1880s (Tearney, 2016). In 1901 the
school leaving age was established at 14, and by 1927 the number of state primary schools
reached a maximum of 2,601 before settling to around 2,000 (Swarbrick, 2012). Universal
primary coverage was achieved during the 1920s. The school leaving age was raised to
15 in 1944, and then to 16 in 1989 (where it has remained). By 2015 there were a total
of 2,537 primary and secondary schools in the country, serving almost 780,000 students
(New Zealand Ministry of Education, 2018a).
Originally a colony of the British Empire, New Zealand was granted dominion status in
1907, and gained formal independence from Britain in 1947. The country has retained
close links to Britain over the years, but the pioneering policymakers managed to establish
a society that diluted the British model of tight class system control, into a New Zealand
ideology that was strongly egalitarian (Sullivan, 1998). Despite the country’s geographic
isolation, the country has proven that distances can be overcome in the spread of policy
(Dobbins, 2010), and the social, economic, and educational policymaking in New Zealand
over the last century have closely paralleled policymaking in Britain, and to a lesser extent,
other countries such as the USA.
Beginning in 1984, New Zealand policymakers radically restructured the economy through
the application of neoliberal policies, termed by some authors as the ‘New Zealand Experiment’ (Dobbins, 2010; Fiske & Ladd, 2000; Fitzsimmons, Peters, & Roberts, 1999;
Sullivan, 1998) and likened by others to a ‘neoliberal revolution’ (Codd, 2005). Economic
principles such as monetarism, human capital theory, managerialism, public choice theory,
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and supply-side economics, began to dominate public policy discourse in New Zealand,
imitating the economic discourse of British and American administrators, and general economic liberalizations in other Western countries (Codd, 2005; Fitzsimmons et al., 1999).
The New Zealand Treasury became the most influential bureaucratic power in economic
and social policymaking (Codd, 2005), and frequently referred to the global context in
justifying structural reform in New Zealand. With this rise in neoliberal policymaking,
and the increasing pressure on one of the pillars of New Zealand society – the welfare
state – education policy became an extension of economic policy, determined primarily
by Treasury (Martens & Starke, 2008).
New Zealand policymakers had been cultivating the economic ideals of marketisation and
competition for some time prior to these policies being applied to education, having become a member of the OECD in 1973 and receiving classification as a high-income country by the World Bank in 1987. The evidence of the country’s willingness to embrace
the ideals of an open economy and global competitiveness can be seen in the many trade
agreements to which New Zealand is signatory, including membership in APEC (since its
formation in 1989) and free-trade (or strategic trade) agreements with Australia (1983),
Thailand (2005), Singapore, Brunei and Chile (Trans-Pacific Strategic Economic Partnership Agreement, 2005), China (2008), Malaysia (2009), Hong Kong (2011), Taiwan
(2013) and South Korea (2015).
Some examples of international influences spilling over into educational policymaking in
New Zealand include:
• The New Education Fellowship Conference – an international conference, promoting the sharing of educational ideas between European, North American, and Australasian countries. The 1937 conference, held in New Zealand, promoted education
as social reform informed by John Dewey’s scholarship (Tearney, 2016).
• The Early Childhood Convention – an international conference, was held in 1987
in New Zealand. Findings were presented from the HighScope Perry Preschool
Project, conducted in the United States by David Weikart (the keynote speaker at
this conference), especially promoting the importance of quality early childhood
education aligned with Jean Piaget, John Dewey, and Lev Vygotsky’s theories and
research on child development (Schweinhart, 2013; Tearney, 2016).
• 1988 Administering for Excellence (PICOT) Report and 1989 Reform of Education Act (Tomorrow’s Schools) – a report and subsequent series of policies aimed
at devolving central authority to a smaller ministry and local school boards made
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up of parent volunteers, the organisation of schools around charters written in terms
of clientele and community, and expanded parental opportunities for school choice
(Openshaw, 2014). Aligned with Margaret Thatcher’s reforms of the British education system and the “irresistible common discourse” of neoliberalism in the mid
1980s (Openshaw, 2014), these reforms positioned Treasury as a key education policymaker, human capital theory as a guide to policymaking, and devolution, efficiency, choice and parental involvement as pillars of reform (Codd, 2005; Dobbins,
2010; Openshaw, 2014; Sullivan, 1998). Education policy, that had to date been
grounded in philosophies of equality and opportunity, was replaced by a discourse
of efficiency, choice, competition, and accountability, as it was in several other countries during this time (Dobbins, 2010). The result was the “most thorough and dramatic transformation of a state system of compulsory education ever undertaken by
an industrialized country” (Fiske & Ladd, 2000, p. 3). A particularly polemic aspect
of this reform was the abolishing of school zoning in 1991, which had unforeseen
negative effects on social stratification and was reintroduced in 2000 (J. Campbell,
Hankey, & Seiden, 2017; Fiske & Ladd, 2000).
• 2008 Education Amendment Act introducing National Standards – required regular
numeracy and literacy assessment of all primary students, beginning in 2010. The
assessment results were compared to national standards so as to track each child’s
learning (Tearney, 2016). These standards employed a similar framework the US
state-wide standards implemented after the 2002 No Child Left Behind Legislation
(Ravitch, 2006), and the 2009 Common Core Standards. The New Zealand national
standards proved to be highly contentious and were removed in 2017 (New Zealand
Ministry of Education, 2017).
• 2012 Education Amendment Act creating charter schools (called partnership schools)
– allowed for the creation of schools that more actively involved the business sector
and community groups in the provision of education for priority learners, similar
to models in US and Chile. However, due to political and social push back, the
2018 Education Amendment Bill abolished provisions for the establishment of new
partnership schools and provided mechanisms for closure of the existing nine partnership schools.

In line with this outward looking approach to educational policymaking, New Zealand has
taken advantage of most opportunities provided to participate in international large-scale
assessments. It was one of the first participant countries in the Six Subject Survey in the
1970s and has an established tradition of cooperation with the OECD on education mat39
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ters (beginning with the OECD’s review of New Zealand’s education policies in 1983).
New Zealand has participated in 25 of the 46 international large-scale assessments listed
in Table 2.2 (see also Appendix B, Table B.1, Participation of Chile and New Zealand
in ILSAs) and this ongoing engagement in international cooperation in education and the
development of education policy in the OECD (Dobbins, 2010) makes it difficult to separate New Zealand’s role of policy lender and pioneer, from that of policy learner and
adopter. During this period, and with the exception of the seven years during which National Standards were in place, New Zealand did not have a national system for assessing
student achievement in core subjects, which has meant that no comprehensive data exist,
other than international assessments, for evaluating the academic results of the new system
(Fiske & Ladd, 2000).
New Zealand has participated in all cycles of PISA. In the inaugural 2000 assessment,
New Zealand ranked 3rd and 4th out of 41 countries in reading and mathematics respectively and 7th in science. The country’s PISA scores were between 528 and 537 for all three
assessments, well above the OECD average of 500. In PISA 2006, New Zealand’s ranking
in reading and science remained high at 5th (521 points) and 7th (530 points) respectively
but had dropped to 11th (522 points) in mathematics. These results were still well above
the OECD average, and meant that New Zealand was held up by the OECD as a “high
performing country”, with higher mean scores than would have been predicted by GDP
or spending per student, and one of the largest proportions of high performing students
(OECD, 2007). New Zealand was considered a country worthy of emulation by countries looking for policy initiatives (Breakspear, 2012) and its high performance seemed to
reinforce existing policies, providing little impetus for change (Dobbins, 2010).
However, as shown in Table 2.4, PISA scores in New Zealand have dropped significantly
since 2006, and the relative position of New Zealand’s results with those of other countries has suffered. In general terms, during the decade 2006-2015, population growth and
income per capita in New Zealand increased, and spending on education was relatively stable. The numbers of students and teachers increased but were spread across fewer schools.
Despite these indicators, PISA scores in mathematics, science and reading dropped by 27,
17 and 12 points respectively, and by between 9 and 5 ranking positions when compared to
the countries that took all PISA assessments during this period. This drop in PISA scores,
of 12 or more points in all three assessments, was a phenomenon seen during this period
in only three other countries4 .

4

The four countries that fell 12 or more PISA points in all three assessments between 2006 and 2015 are:
Finland, Hungary, New Zealand, and Slovak Republic.
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Table 2.4
General and educational indicators, New Zealand 2006 & 2015
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PISA, of course, is not the only measure of academic success, and on some other measures
New Zealand continues to rank very high. For example, the country ranked 1st in the 2017
Worldwide Educating for the Future Index (Economist Intelligence Unit, 2017) and 3rd
in the 2015 United Nations Development Programme Education Index (which considers
only historic and predicted years of schooling) (United Nations Development Programme,
2016a). But if PISA does indeed measure an interesting aspect of educational quality
within a country, then the fact that this particular aspect of quality has fallen, in real and
comparative terms in New Zealand over the last two decades, should not be ignored. However, recent Ministers of Education have preferred to downplay this negative tendency and
spin their comments towards a discourse of stabilization (a halting of the decline between
PISA 2012 and 2015), focussing also on the fact that New Zealand continues to rank higher
than Australia, the USA, and the UK (Gerritsen, 2016; May, Flockton, & Kirkham, 2016;
New Zealand Ministry of Education, 2016). Media reports have highlighted the excellent results of top performers and brushed over the fact that New Zealand’s “long tail of
underachievement” is still overpopulated by certain groups of learners, and is, according
to some researchers, one of the widest gaps between highest and lowest achievers in the
OECD (Ell & Grudnoff, 2013; May et al., 2016).
It is hard to determine whether and to what degree New Zealand has learnt from international academic and economic networks in the areas of modern educational policies such
as participation, marketization, economic relevance, and decentralization, or whether and
to what degree it has been a conveyer and modeller of these approaches. Regardless, the
OECD continues to present NZ as a model to be emulated, a “poster child for the success
of the education regime promoted by the OECD” (Dobbins, 2010, p. 171). However, the
three defining strands of education policy in modern New Zealand identified by Fiske and
Ladd (2000) of (1) self-governing schools (with high degree of autonomy and flexibility, managed by community elected boards), (2) schools as agents of the state (carrying
out and being accountable for the state responsibility of compulsory education), and (3)
a competitive environment (where market pressures should improve quality), are being
revaluated by the current (from 2017) government. A review of all aspects of Tomorrows
Schools, including the strengths, weaknesses, and fairness of the parent-based board of
trustees’ model, enrolment schemes, competition between schools, teaching policies, and
the schooling system as a whole, has been conducted, with results pending (GEM Report,
2018; New Zealand Ministry of Education, 2018b). This may, in part, be a result of the
current crisis in teaching.
During the 19th century, teaching in New Zealand was associated with a missionary or
pioneering zeal, and teachers were respected and attributed an implied professional status
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(Sullivan, 1998). During the 20th century, The New Zealand Education Institute (formed
shortly after the passing of the 1877 Education Act, as a professional organization representing teachers) became progressively more unionised and militant. Things became especially tense under the National led government (centre-right) during the early 1980s, a period marked by “teacher bashing” and teacher exclusion from policy discussions (Sullivan,
1998). The Labour government that came into power in 1984 inherited massive public debt
and social unrest, and despite being traditionally more socialist leaning, chose to usher in
the neoliberal reforms. During their first term these reforms focussed primarily on the
areas of health and social welfare. During their second term, beginning in 1987, reforms
focussed on education, specifically the perceived inefficiencies of the system. Teachers
and their unions were portrayed as being self-interested and having remunerations and
benefits that were too high for their relatively easy jobs (Gordon, 1991; Sullivan, 1998).
Within this new scenario of accountability, decentralization and the quasi-free market of
education, education became a commodity, teachers became providers, and students and
parents became clients (Sullivan, 1998). The national right to education became an exercise in economic competitiveness (Codd, 2005) and teachers reverted from professionals
to proletarians (Gordon, 1991) or what Codd (2005) termed “managed professionals.”
Teachers became employees accountable to a lay board of trustees, which produced an
erosion of trust and a loss of professional status (Codd, 2005; Sullivan, 1998). This, along
with ongoing tensions around pay and conditions, resulted in a teacher strike in 1994 and
a growing teacher shortage (in 1997 there was a shortage of approximately 1,800 teachers, only partially covered by overseas recruitment) (Sullivan, 1998). In a bid to combat
this shortage, and in line with neoliberal policy orientation, teacher education within New
Zealand was deregulated, which in turn led to a proliferation of providers and concerns
around graduate quality.
In line with international tendencies, the focus on improving educational outcomes for
all New Zealand students has tended to focus on improving teachers and teaching, which
has facilitated the introduction of a wide range of policies and reform strategies that particularly emphasize teacher education and expertise. New Zealand’s ongoing problem of
educational underachievement, especially prevalent in some social groups, has been “cast
as a problem of teacher quality” (Ell & Grudnoff, 2013, p. 75), a position that has been
strongly supported by the head of Treasury (Gabriel Makhlouf, Head of Treasury 2011
– 2019, who prior to taking up the role in Treasury worked in British government and
OECD positions). Makhlouf believed that improving teaching would improve economic
outcomes and quoted Hattie’s (2008) evidence that teachers had more impact on learning
than class size, to promote raising class sizes to free up resources to improve teaching (Ell
& Grudnoff, 2013; Laugesen, 2012). Public backlash meant that these policies did not gain
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traction, but tension around teacher education, teaching policies, contractual conditions of
teachers, and the ongoing teacher shortage in New Zealand, continue to be high. For the
first time in 24 years, teachers walked off the job for a one-day strike on August 15, 2018,
and again for a week of rolling strikes in November 2018 (with more threatened in 2019),
amid demands for better pay, extra financial consideration for teachers working in areas
where housing is expensive, and improved working conditions. The teacher shortage is at
a crisis level in New Zealand (a problem shared with other countries including the UK, the
USA, Sweden, Estonia, and Lithuania (Sahlberg, 2018)), and according to international
observers, teacher education, salaries, and professional career structures are the problem
(GEM Report, 2018).
These tensions are being played out within a “deeply entrenched culture of international
comparison” (Dobbins, 2010, p. 175), in which successive governments from both sides
of the ideological divide, have drawn on the OECD and especially PISA results to endorse diverse policy directions (Thrupp, 2014). New Zealand policymakers, due to their
ability to respond relatively rapidly to policy tensions (examples lie in the 10-year turn
arounds of school zoning, National Standards, and Partnership Schools) are arguably in a
good position to combine local knowledge of the particular problems facing the education
system with the best of overseas practices (Ell & Grudnoff, 2013), but a sense of “OECD
hangover” has emerged (Thrupp, 2014). Andres Schleicher’s recent (2014) endorsement
of education policies implemented during the (previous) National government5 , was received by critics as scripted and superficial in its support of the policy direction (which
are aligned with general OECD recommendations) with little evidence of understanding
the New Zealand context. Thrupp (2014) warned that “the OECD risks becoming known
as the stick to beat educators with” and that the organization’s reputation in New Zealand
“is unlikely to improve until it starts genuinely listening and acting on local concerns” (p.
882).

2.6.3

The interesting comparison between Chile and New Zealand

As is apparent from these preceding sections, the comparison between Chile and New
Zealand is interesting on more levels than simply the personal nature of my connections
with both countries. Despite the claim that at a policy level, “New Zealand has been working with these ideas longer – and has taken them further – than virtually any other nation”
(Fiske & Ladd, 2000, p. 4), history indicates that Chile is, in fact, the probable neoliberal
5

The video of this endorsement can be viewed at https://www.youtube.com/watch?v=qmsh4
-TYJE
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pioneer in education. Chile has also begun the process of re-evaluation of these policies
several years earlier than New Zealand and has made significant reforms to how teachers
are selected, prepared, remunerated, and retained (many of the current points of tension
in the New Zealand system). The following comparative table, Table 2.5, highlights some
of the similarities and differences between educational policymaking and results over the
last three decades in both countries.
Table 2.5
Educational policies and results, Chile and New Zealand

New Zealand performed extremely well in the early PISA assessments, but despite an
active policy agenda closely aligned with the ideologies of the OECD, and frequent acco45
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lades from the organization, the country has sustained serious setbacks in teacher supply
and professionalism and PISA results. Chile on the other hand, from a starting position
that was one of the lowest among early participants in PISA, and also through a sustained
policy agenda that has been closely aligned with the ideologies of the OECD, has improved in both rankings and results on PISA. Chile has also had serious problems with
teacher supply and professionalism, but not with the deprofessionalization of teaching, as
teaching has historically been without professional status in the country. Teachers in Chile
today enjoy more benefits than ever before, and the progressive improvement to salary and
conditions that are embodied within the new teaching law, will continue to improve their
status (insofar as improved preparation, income, conditions, and opportunities for career
advancement are theorized to raise professional status). The New Zealand government is
currently reviewing the country’s long standing “Tomorrow’s schools” policy, and due to
the current shortage of teachers and teachers’ demands for improved conditions, will no
doubt also be reviewing teaching policies. Much of this reform has already been passed
into law in Chile.

2.7

Conclusion

Despite being very different in levels of human and economic development, ideological
approaches, and educational results, Chile and New Zealand have been comparable in their
early adoption of neoliberal policies in education. The ways in which these policies have
had similar and diverging results within the two countries, therefore provide an interesting
comparative study of how policies play out in different settings. This is especially interesting considering the challenges to teacher professionalism that both countries currently
face, and the fact that they are drawing on the same policy recommendations from organizations such as the OECD to inform their teaching policies. In addition, the comparison of
the policy responses within these two countries should be of interest to any policy maker or
researcher working in the field of policy transfer in education and interested in the position
that OECD policy recommendations assume within that transfer. The question therefore,
as to whether national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes, is not only pertinent to both countries and fascinating to me, a New Zealand educationalist that has lived and worked in Chile for the
last 20 years, but it is also relevant to educational policy makers in countries that look to
the OECD and PISA for inspiration.
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Teaching, professions, and social
ecological models
Teaching, as a form of transmitting knowledge, has existed since time immemorial and
is a repeating theme in many ancient philosophical texts (Snyder, 2014). It is today a
key component of formal education, which in turn is recognized as “one of the single
most important initiatives that can be undertaken to improve the quality of life, financial
security and economic potential of a given population” (Reimers et al., 2016, p. 3). At the
centre of successful formal education systems is a highly skilled and resourceful staff of
teachers (see also OECD, 2005, 2016d; World Bank, 2010, 2013).
Professions, as a category of superior occupations or trades, also have a long history, existing in society since at least the Middle Ages (Siegrist, 2001). However, when exactly the
occupation of teaching and the category of profession were combined into the concept of
a teaching profession is not clear. What is apparent in the sociological, professional, and
educational literature on teaching, is that teaching as a profession has been an important
area of research for sociologists and educationalists for over a century (Darling-Hammond,
1990; Flexner, 1915; Hoyle, 2001; OECD, 2014b, 2016d; Sexton, 2007; UNESCO, 1966).
Due to the global focus on the relationship between education and national development
and competitiveness, international comparative research on the relationship between teaching conditions and practices and student outcomes, has become widespread. In the fields
of teaching and education, international comparative researchers use analyses of learning
outcomes, teaching conditions, and the correlations between both, to identify recurring
policies and practices, generate hypotheses about their relationship with achievement, and
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theorize about cause and effect (Reimers & O’Donnell, 2016). In contemporary educational research, variations and correlations in educational inputs, teaching practices, and
outcomes are measured and analysed extensively by international organizations. The educational assessments and surveys conducted by these organizations periodically measure
students’ academic performance and educational inputs, generate masses of data, provide
impetus for international case studies on educational systems, and have resulted in a new
wave of recommendations for education systems and teaching policies. However, the contextually oblivious nature of these policy recommendations, without an analysis of how
system-specific factors mediate the relationships between educational inputs and achievement (OECD, 2016d), may be enabling misinformed policy decisions and the misdirection
of scarce resources.
In this chapter, I explore the literature on professional teaching as important for both the
development of students’ cognitive skills and progress within modern societies and examine contemporary models of teacher professionalism. To anchor this work, I provide a
brief historical review of the sociological theories of professions and compare advances
in the field of teaching with those in sociology. I specifically focus on the ecologicalinstitutional theory of professions, how this theory can be applied to teaching as a social
ecology, and how it benefits from a set-theoretic or configurational exploration of systemspecific factors (macro and cultural conditions) that potentially mediate the development
of the professions and their members. To understand the universality of teaching policies and the travelling nature of many of the reform policies associated with education
and teaching, I also refer to the previous section on policies, the impact of international
assessments on national policy making, and the politics of policy transfer in education.

3.1

Teachers and educational outcomes

The catchphrase “teachers matter” was popularized through the work of John Hattie and
the OECD (Hattie, 2003, 2012; OECD, 2005). However, it is the right teachers – experienced professional teachers, who demonstrate belief in their ability to positively impact
student learning – that truly make a difference in driving student learning within schools
(Bruns & Luque, 2014; Hanushek, 2011; Nye, Konstantopoulos, & Hedges, 2004).
Institutional and transnational-level analyses agree that “high-quality teaching has a strong
influence on raising student performance” (OECD, 2015, p. 32) (see also Bruns & Luque,
2014; Darling-Hammond & Rothman, 2015), and according to Barber and Mourshed
48

Chapter 3
(2007) what matters most for improving educational systems, is:
1. getting the right people to become teachers,
2. preparing them to effectively deliver instruction, and
3. ensuring that every child is taught by one of these effective teachers.
It has been argued that teachers account for as much as 30% of the variation in learning
between students (Hattie, 2003). Econometric studies (for example, Chetty, Friedman, &
Rockoff, 2014a, 2014b; Hanushek, 2011; Hanushek & Woessmann, 2008) and international reports and meta-analyses (for example, Barber & Mourshed, 2007; Hattie, 2008;
Levin, 2010; Mourshed, Chijoke, & Barber, 2010; Schleicher, 2012) have explored the
economic value to nations of cognitive skills, and the contribution that teachers make to
the development of those skills. These authors conclude that the future economic earnings
to a child that gains greater cognitive skills from an effective teacher, are significant. For
example, Gabriel Makhlouf (New Zealand’s Secretary to the Treasury) has claimed that
if New Zealand could raise its mean PISA score by 25 points, positioning itself alongside
countries such as Singapore and South Korea (which he believes is possible by improving
the quality of teachers and teaching), GDP growth would increase by as much as 15% by
2070 (Laugesen, 2012).
As a result of the media around these and other academic studies, the idea that high quality teachers and teaching drives learning and is the most valuable asset of any school is
today largely accepted by policymakers (Bruns & Luque, 2014; Hanushek, 2011). Consequently, the OECD has identified investing in teaching and teachers as a priority policy
action area that will deliver “high yield” (OECD, 2015, p. 27), and has focused their educational research on how to raise the impact of the teaching profession and the effectiveness
of individual teachers (Kamens, 2016). Since 2011, the OECD, Education International,
the Asia Society, and member country govenments have collaborated in the diffusion of
these ideas through an annual, invitation only conference, the ‘International Summit on
the Teaching Profession’ (Asia Society, 2018; International Summit on the Teaching Profession, 2018). According to the publicity material for the conference, it is a forum for
open and constructive exchange on teacher policies and practice... [that] brings
together ministers and union leaders from countries and regions with highperforming or rapidly improving school systems, as defined by the results
of the most recent Programme for International Student Assessment (PISA)
(International Summit on the Teaching Profession, 2018, para. 1).
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It is a high-level summit for the exchange of policies and practices in education and teaching, and has confirmed the expanding role of the OECD as the most influential international
organisation in school reforms and teacher policies (Meyer & Benavot, 2013b; Sellar &
Lingard, 2013). As a result of the dissemination of these ideas, countries with lower than
desirable results on international assessments are encouraged to strengthen their teaching
professions, and the adoption of teaching policies from countries with consistently better
results is proposed as a mechanism to raise the level of all teachers and ensure that no
student receives a sub-standard education. However, little consideration has been given
to the mediating effects that national contexts may have on policy recommendations for
teaching, and this absence is beginning to be questioned by comparative researchers and
international organizations alike (Kamens, 2016; Meyer & Schiller, 2013; OECD, 2016d;
World Bank, 2013).
In the policy recommendation sections of some recent reports on teaching and the teaching
profession, researchers have been encouraged to pursue future lines of inquiry that explore
the unanswered dilemmas of “how to prioritize among competing policy options” (World
Bank, 2013, p. 8) and “which system-specific factors mediate the relationships between
teacher professionalism and outcomes” (OECD, 2016d, p. 122). However, to further understand these questions of policy mediation, we should review the literature suggesting
that the effectiveness of policy borrowing and lending in education may be mediated by
factors and forces outside of schools, in this current age of globalized education networks.

3.2

Policies and systems

Some of the earliest work in comparative research and policy transfer was conducted in the
field of education, with Marc-Antoine Jullien in the early 19th century, and Michael Sadler
in the early 20th century, as emblematic examples. In these seminal works researchers were
admonished to not only consider “the brick and mortar institutions, nor [only] the teachers
and pupils,” but also “the intangible, impalpable” forces that uphold our systems (Sadler,
1900, quoted in Higginson, 1961, p. 290). Contemporary literature in the field, such as
Gita Steiner-Khamsi, Stephen Ball and Stephen Carney’s work on policy studies, comparative research, policyscapes, globalization, and policy borrowing and learning, continue to
be examples of how scholarship in education is widely applied to other disciplines. They
also continue to draw attention to the unresolved and understudied issue of context (Ball,
1998; Carney, 2009; Steiner-Khamsi, 2010, 2012, 2014).
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Despite researchers’ concerns that assessments such as PISA have facilitated the expansion of decontextualized policy transfer, it is evident that such transfer existed years before
PISA. Levin (1998) drew attention to the commonality of educational policies across countries, the largely economic justification for educational reform, the large-scale criticism of
schools in the policy discourse, and the commercialization (or market mentality) that was
being applied to questions of educational policy. These themes, along with a heightened
concern for accountability in the form of standards and testing, characterized education reform in many countries towards the end of the 20th century. Levin indicated that although
ideas were shared and borrowed across contexts, there was little evidence that true learning from other countries’ policy experiences occurred, but that in reality “particular bits
are taken out of a country’s approach and adopted elsewhere as if context did not matter”
(p. 138). Global economic imperatives had become a major force in shaping the direction
of education across many countries and modern education policies were converging in a
process of “educational isomorphism” across varying contexts (Carnoy & Rhoten, 2002).
In subsequent years, and in the light of the broad acceptance of international large-scale assessments (ILSAs), many researchers asserted that the frequent cycles of these assessments
and the media frenzies that they caused, were legitimizing the search for and application
of common reform policies (Burdett & O’Donnell, 2016; Carney, 2009; Kamens, 2016).
Accepted models of efficient educational organization and delivery, as well as ideas of
what education and learning entail, continued to be simplified, transmitted and broadly
accepted by policy makers (Ball, 1998). Countries became evermore tightly bound together in “intense efforts to orient their education systems to the challenges of the global
knowledge economy” (Carney, 2009, p. 71) resulting in shared policies, often of unknown
origin, but labelled ‘international standards’ or ‘best practices’ (Steiner-Khamsi, 2012,
2014). These transnational policies were anchored in advanced liberal ideologies, and
although they were negotiated differently across different contexts, they did not stray far
from their philosophical roots (Carney, 2009). They usually emphasized school or educational system reform and have served to draw attention away from the more complex issues
of the wider social reforms that may be necessary to advance educational outcomes. This
is a logical outcome of assessment regimes that focus on what happens within schools and
classrooms and assume that the results reflect primarily the design and effective execution
of classroom interactions (Kamens, 2016). This discourse of schools as the sources of
academic excellence, effectively shifts attention from macro-economic and social policy
impact on educational outcomes, and results in a focus on politically easy to implement reforms that suggest quick pay-offs, such as school infrastructure and management, teachers,
and teaching.
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That is not to say that the only effect of PISA and other ILSAs within educational systems
has been a narrowing of policy options and a loss of uniqueness. The data have also proven
to be constructive, expansive, and effective when used ethically within well designed conceptual models that ask original questions. Some horizon scanning should be undertaken
by every thoughtful policy maker (Burdett & O’Donnell, 2016) and data from ILSAs provide an easily accessible international laboratory for the study of cross-national policies
and educational borrowing, as well as topical issues around globalization and international
convergence in education (Steiner-Khamsi, 2003).
Many researchers have focused on globalization, as it is considered an essential framework
for understanding and explaining the current flow of educational ideas and alignment of
practice around the world (Astiz, 2016). These researchers have investigated the flow of
money, communication, and beliefs between countries, and in the field of comparative
educational research, overlap in the study of the traveling nature of educational reforms
across cultures and contexts (Steiner-Khamsi, 2012). Carney (2009), with his concept of
policyscapes, provided a framework for understanding how nation-states and systems of
education are informed by global flows of information and ideologies, and how the pervasive influence of economic values and systems have changed “the very understandings
that we have of what it means to be educated” (p. 64). In particular, globalization studies
in education have grappled with the question of how the ideological packages promoted
by organizations such as the OECD, including practices such as decentralization and privatization, choice and accountability, testing and assessment, have affected the public’s
understanding of education in the 21st century (Carnoy & Rhoten, 2002).
Within the literature from comparative research and globalization in education, there is an
overall theme that “lesson drawing is not primarily a rational act but is rather deeply rooted
in political, social, and economic decisions” (Steiner-Khamsi, 2014, p. 163). There is also
a pervading sense that context is being overlooked and understudied, and this is having a
detrimental effect on policy borrowing and learning. In times when there is openness to
policy change and a disposition towards reform (either an urgent desire for improvement or
a need to rectify disappointing results), little consideration tends to be given to the original
country context of policies that are candidates for transfer. However, in times of resistance
towards reform, policy makers tend to fall back on a position that highlights contextual differences between countries and concludes that these differences make it impossible to draw
transferable lessons about educational policy (Steiner-Khamsi, 2014). This phenomenon
was first observed in the mid 1900s when the Soviet Union and Japan were considered
leaders in math and science instruction, but Western policy makers determined that the
ideological differences between the countries made them interesting to learn about, but
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inappropriate to learn from. Fifty years later, change resistant policy makers make similar
claims to stifle public pressure for reform: Finland is considered too monocultural, Shanghai too urban, and Singapore too heavily dependent on private tutoring (Steiner-Khamsi,
2014). Neither extreme response to policy learning from successful systems is entirely
rational, and a more conscientious consideration of context could better inform decisions
around the appropriateness of international policy borrowing and lending.
Clearly, the intermingling of ideas from diverse educational systems can play an important
role in educational advancement. Evidence exists in the world-wide success of universal
primary education, a philosophy and practice initiated in just a few developed countries,
and later copied globally (Reimers & O’Donnell, 2016). However, if policy makers hope
to draw valid lessons from different countries, a deep understanding of the complexity surrounding the application of educational policy decisions in different contexts is required,
as potential success can be undermined when cultural variations are misunderstood, underestimated, or worse, ignored (Burdett & O’Donnell, 2016). Current (and historical)
research on educational systems and achievement, indicate that we must take care in the
selection and transfer of policies from one context to another (Kamens, 2016; Kandel,
1933) and be aware of the fact that education policies work in some countries precisely
because of the support they receive from the macro-economic and social systems that underpin their societies, and these systems are difficult, if not impossible, to fully replicate
elsewhere (Kamens, 2013). This does not, of course, mean that we should cease using
international models in our search for improving schooling, teaching, and learning. But
expectations about the impacts of international policy borrowing and lending should be restrained (Kamens, 2016), as policies, when applied in different contexts, may develop into
very different practices (Carnoy & Rhoten, 2002). As a result of insufficient appreciation
for this fact, and an indifferent approach to context, “globalization has resulted in some
unintended and unexpected consequences for educational practice that in some cases have
contributed to the deterioration of quality even when the objective has been improvement”
(Carnoy & Rhoten, 2002, p. 6).
When policy learning, borrowing, and lending is undertaken with rigor, and when the
data are appropriately and fully interpreted within well-defined conceptual models, policies can successfully be transferred. However, when undertaken hastily or impulsively (as
a result of unexpectedly poor results on an international assessment, for example) the borrowing of policies may simply provide a semblance of legitimacy for the implementation
of favoured policies, or a fast track to reform in the absence of sufficient research or theoretical considerations (Burdett & O’Donnell, 2016). The contexts of originating countries
should always be analysed, as these contexts may facilitate the high achievement in these
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countries and may be significantly harder to replicate far from home. Unfortunately, this is
a message that policy makers often do not want to hear (Kamens, 2016; Steiner-Khamsi,
2014).
It is a grave error to consider borrowing policies in education without considering “the
disparities in human development” (Alexander, 2001, p. 26). Yet, despite all the inherent problems, there are many educational researchers and decision makers who know
how to, and have appropriately used research results, data, and policy recommendations
from ILSAs to cautiously inform policy and practice, and effectively design local policies
(Wiseman, 2010). However, this type of learning from foreign policies is just one part of
the puzzle of policy design and is often accompanied by a world view that considers the
importance of macro and cultural conditions and is unsurprised by the unique interactions
between contexts and outcomes.
In the next section I will describe a theoretical model that supports this world view –
Bronfenbrenner’s (1979) ecology of human development – which will serve to more fully
explain how system-specific conditions can influence social outcomes, such as educational
achievement, and therefore mediate the effectiveness of policies that travel between contexts.

3.3

System-specific factors and ecological models

Social ecologies originated in Bronfenbrenner’s (1979) work on the ecology of human development and have been popular as theoretical models since the 1980s. He emphasized
the importance of studying the environments in which human behaviour and development
occur and found explanations for social phenomena in the interactions between the characteristics of individuals, the contact between individuals, and the influences of institutions,
organizations, states, and cultures upon those individuals (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006; Darling, 2007).
According to Bronfenbrenner (1979) the individual is represented as one (central) element
of a series of systems, within an ecological environment made up of nested structures. At
the closest level to the individual (the microsystem) are the activities, roles, and interpersonal relations that have a direct impact upon the developing person. The second level (the
mesosystem) includes the interrelations between two or more settings in which the developing person participates (for example the interaction between home and school, or teachers and parents). The exosystem includes settings in which the developing person does not
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actively participate, but that can have an impact on the individual (for example in the case
of a child, this may be the parent’s workplace). Finally, the outer system (macrosystem)
includes cultures, belief systems, and economic, political, or educational ideologies, that
indirectly influence the individual’s possibilities for development (Bronfenbrenner, 1979;
Darling, 2007). The main themes of Bronfenbrenner’s six decades of contribution to the
theory of human development (1945-2006) include context (both social and historical), the
active developing person, and the futility of trying to understand human development in
isolation from context (Darling, 2007). These are the key elements of the most well-known
aspect of his work, the ecological model of human development (Figure 3.1).
Figure 3.1
The social ecology of human development

Bronfenbrenner’s later work incorporated the element of time (the chronosystem), its effect at both the micro, meso and macro levels, and how changes over time, even across
generations, affect development during a lifespan (Bronfenbrenner & Morris, 2006). This
expanded model, named the bioecological model of human development (also referred to
as the process-person-context-time model), is less well-known or consistently applied and
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tested, despite being the culminating theory of Bronfenbrenner’s work (Tudge, Mokrova,
Hatfield, & Karnik, 2009).
Social ecological models, as theory-based frameworks within developmental psychology,
have been used in areas as diverse as disease prevention, health promotion and education,
social marketing, and politics. Some examples are:
• Fleer and van Oers’ (2018) work on early childhood education
• Gregson et al.’s (2001) work on nutrition education and social marketing
• The UNICEF (2016) social ecological model for integrated advocacy, social mobilisation, and communication
• Bryant’s (2015) discussion of political ecologies
• The Centers for Disease Control and Prevention (2018) violence prevention model
on their “Vetoviolence” website

In the Table 3.1 I list the terms used in these examples for each system level, and the
different conditions that these authors assign to each system level. In these examples,
the conditions that influence or have an impact on the development of the person or the
achievement of the outcome, are categorized as being more or less proximal or remote,
and their impact is therefore considered to be more or less direct.
The central challenge set forth in Bronfenbrenner’s social-ecological model, and the later
contextual models based on his work, is to avoid looking at the individual or the outcome
in isolation, and to consider the interactions between systems, settings, contexts, and individual outcomes. This means interpreting social outcomes

in terms of interactions between multiple elements that are neither fully constrained nor fully independent. . . that is less unified than a machine or an
organism, but that is considerably more unified than is a social world made
up of the autonomous, atomic beings of classical liberalism or the probabilistically interacting rational actors of microeconomics (Abbott, 2005, p. 248).

Importantly, this invites us to consider different potential pathways to a similar outcome
(due to different influencing interactions between macrosystems, exosystems and mesosystems), or in technical language, the study of contextually complex explanations for social
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Table 3.1
Terminology used in the literature for system levels and conditions in social-ecological
models

phenomena. This approach explores how macro and cultural (remote) conditions mediate
the impact of individual or interpersonal (proximal) conditions on social outcomes. Also
referred to as configurational complexity (Rihoux & Ragin, 2009), this perspective proposes that it may in fact be a certain combination of macro or cultural conditions, or more
than one combination, that enables a particular outcome.
This complex interplay between policies, cultures and macro-conditions has been explored
in education systems (Sadler,1900, see Higginson, 1961), the economic development of
nations (Landes, 1998), the transfer of pedagogical practices (Alexander, 2001), the formation of post-communist regimes (Kitschelt, 2003), and results on national assessments
(Ragin & Fiss, 2017), to name just a few published works on the topic. These authors, and
others, conclude that remote conditions make all the difference (Landes, 1998; Kamens,
2016; Wilkinson & Pickett, 2010), and research methods have emerged recently to explore
the consistency of that impact. The set-theoretic method, employed in this study and fully
discussed in Chapter 5, is one of those methods. This approach explores how conditions
combine in different ways to produce the outcome (Ragin & Fiss, 2017), which according
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to Alexander (2001), had not (prior to 2001) been applied to the question of how educational practice (such as teaching) related to student outcomes in its different embedded
contexts of culture, structure, and policy. In my review of the literature I have not found
any later studies that broach this question.
As the relationship between educational policy and results is often framed in terms of
teachers and the teaching profession, and the solution to poor results is often framed in
terms of raising the professionalism of teachers, I will now provide a brief historical review
of the sociological theories of professions and professionalism. This will conclude with
a description of recent models of professions as social ecologies, where both remote and
proximal factors influence professional development, and raise the question as to whether
educational researchers have yet considered teaching and the teaching profession within
the framework of a social ecological model.

3.4

Professions and professionalism

Professions, as occupations characterized by “special functions and structures, motives,
representations, forms of knowledge, and sociocultural styles” (Siegrist, 2001, p. 12154)
first emerged in the Middle Ages, but the concept of ‘profession’ has been in a state of tension and transformation since that time. Not the least of these tensions is the almost constant struggle between various occupational groups for “cultural hegemony, social prestige,
and political power” (Siegrist, 2001, p. 12155) and, therefore, professional status. The sociology of professions, as a discipline that studies the emergence, classification, and status
of expert occupations (Abbott, 2001), first emerged in the USA and the UK during the
nineteenth century. The earliest works on professions and professionalism reviewed for
this study were authored by Flexner (1915), an American educator and critic of higher
education who dared to ask whether social work could be considered a profession, and
Carr-Saunders (1933), a British sociologist and director of the London School of Economics for 20 years, most known for his work on population dynamics, who also analysed
the stabilizing effects of professionalism in social systems.
Despite such a long history of both professions and the sociology of professions, a clear
definition for the term does not exist. Here I provide a brief illustration of the diversity of
definitions through chronologically ordered excerpts:

• “The term profession, strictly used, as opposed to business or handicraft, is a title of
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peculiar distinction, coveted by many activities. . . it has been pretty indiscriminately
used” (Flexner, 1915, p. 577).
• “The application of an intellectual technique to the ordinary business of life, acquired as the result of prolonged and specialized training, is the chief distinguishing
characteristic of the profession” (Carr-Saunders & Wilson, 1933, p. 491).
• “Professions are defined simply as those occupations which have been fortunate
enough in the politics of today’s work world to gain and maintain possession of
that honorific title” (Becker, 1962, pp. 32-33).
• “What the English-speaking world calls professions. . . for the sake of sociological
clarity we should refer to as occupations based on advanced, or complex, or esoteric,
or arcane knowledge” (Macdonald, 1999, p. 1).
• “The word ‘profession’ stems from the Latin verb profiteri, to profess, in the sense
of making a formal commitment or vow. . . suggesting that joining a profession
requires a commitment to acquiring its knowledge and skills, and to adopting its
ethos” (Lester, 2015, p. 1).

These definitions, although diverse, share an emphasis on the aspirational nature of the
term profession (with the connotation that occupations strive to gain such recognition),
and the implied higher status and responsibility that professions acquire over ordinary
occupations.
Although some researchers have predicted the demise of the sociology of professions
(Gorman & Sandefur, 2011), others refer to the body of recent literature in the field to
justify their ongoing empirical and theoretical contributions (Adams, 2015). See, for example, Evett’s (2014) work on the concept of professionalism, Suddaby and Muzzio’s
(2015) discussion of theoretical perspectives on professions, Susskind and Susskind’s
(2015) book on the future of professions, and Saks’ (2016) review of theories about professions and organizations. Sociologists have extensively studied occupational and professional identities, the stages of professionalization, and how different societal norms have
mediated the emergence of the professional class (Abbott, 1988a; Dubar, 2000; Evetts,
2014). A chronological categorization of the evolution of sociological theories of professions, organisations, and society, elaborated by Saks (2016), includes nine stages. These
begin with a trait approach, pass through theories of functionalism, interactionalism, and
Marxism (to name a few), and arrive most recently at an ecological-institutional theory
of professions (these stages are summarized in Table 3.2). Each stage builds on earlier
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theories, corrects earlier errors, and presents new explanations for professional behaviour
and belonging. The latest stage, ecological-institutional theory (Abbott, 2005; Lawrence
& Suddaby, 2006; Suddaby & Viale, 2011) is based on social ecological modelling, and
is the theory that underpins this study.
The ecological-institutional theory of the professions is still in development. However,
it offers a number of advantages over previous approaches, as it considers the development of professionals and the emergence of professional groups as a series of interactions
between systems, settings, contexts, and individual outcomes (consistent with Bronfenbrenner’s (1979) theory of human development). This rationale explores the links and
tensions between the micro, macro, and exosystems of professional ecologies, and how
these ecologies are linked to and in conflict with other ecologies. It applies the metaphor
of biological ecosystems to human professional development (Suddaby & Muzio, 2015)
and views professions as influencing and being influenced by the social world “in terms
of linked ecologies, each of which acts as a (flexible) surround for others” (Abbott, 2005).
This permits the consideration of the interactions between different contextual elements
– both those directly connected to professions (such as training, support, working conditions, remuneration), and those more distantly removed (such as political, legal, financial,
and cultural systems). Abbott (2005) frames this in terms of actors, locations, and relations, and the linkages (which he terms ‘ligations’) that exert influence across all levels
and between the ecologies of different professions (illustrated in Figure 3.2).
As previously mentioned, the application of the ecology of human development has expanded into many fields. Not only has this conceptual model been explored within political
science, violence prevention, social marketing, and development studies (as described in
the previous section), but it has also been applied to different professions and occupations (especially social occupations that aspire to professional recognition). For example,
Germain (1981) explored the identity, competence and autonomy of social workers in the
health sector, the Institute of Medicine (2003) emphasized the interactions of multiple factors affecting public health and the professionals working in the sector, Healey and Hays
(2011) examined the influence of gender bias on the development of professional identity
for counsellors, and Shen, Fois, Nissen, and Saini (2014) explored social factors affecting
the final year of career development of pharmacy professionals in Australia, all through
ecological models. In general terms, these authors reviewed their areas of expertise from a
perspective that considered the personal philosophies of individuals, the professional roles
they assume, the cultural biases (gender, race, age) that exist, and the institutional influences (structures, policies, and histories) that interact and together exert influence over the
professionals in their area of interest.
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Table 3.2
Sociological theories of professions, organisations, and society
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Figure 3.2
The actors, locations, and relations in Abbott’s (2005) ecological – institutional theory
of professions
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Ecological frameworks have also been explored in the field of education – extensively in
the case of the impact of schools and teachers on child development (a central tenet of
Bronfenbrenner’s (1979) work), but also to explain educational systems, and limited aspects of teachers’ well-being within those systems. Examples can be found in O’Connor
and McCartney’s (2007) examination of teacher-child relationships and student achievement through an ecological lens, Price and McCallum’s (2015) exploration of the ecological influences on the mental strength, versatility, and general well-being of pre-service
teachers, and Notman’s (2011) depiction of an educational constituency as an ecology.
However, in my review of the literature I have not found an application of social ecological
theory for the teaching profession. To illustrate this, I will now review the literature on
teacher professionalism over the last half-century and compare its development with that
of the sociology of professions.

3.5

The teaching profession and teacher professionalism

In (1966), UNESCO recognized “the proper status of teachers and due public regard for
the profession of teaching” and emphasized that “teaching should be regarded as a profession” (p. 4). During that same time, the international representation of teachers was
in part overseen by The World Confederation of Organizations of the Teaching Profession
(in existence from 1952 – 1993), an early institutional precursor to Education International
(the current global federation of teacher unions). Concurrently, Beeby (1966), published
‘The quality of education in developing countries’, where he mentioned professions (or
professionalism) seventy-eight times – mostly referring to professional educators or the
teaching profession. However, despite this apparent early acceptance of teaching as a profession, full professional status for teachers was withheld by many researchers. Rather,
they proposed that teaching was a semi, quasi, minor, or conservative profession (Etzioni,
1969; Glazer, 1974; Howsam, Corrigan, Denemark, & Nash, 1976; Pratte & Rury, 1991;
Strike, 1990). This debate has receded since the 1990s, as professionalization has become
considered a continuum rather than an ideal-type. It is now more generally accepted that
teaching is a profession, and that

professionalization is not a dichotomous event or a state of grace into which
an occupation clearly falls or does not. Rather, it describes points along a
continuum representing . . . conditions of specialized knowledge, collective
self-regulation, special attention to the unique needs of clients, autonomous
63

Janine Campbell
performance, and a large dose of responsibility for client welfare (DarlingHammond, 1990, p. 32).
In Table 3.3 I have summarized nine models of teacher professionalism since 1966. I
selected these models as they are all either based on international studies or produced
by international organizations. These nine models provide testament to the recognition of
teachers as “the most significant resource in schools” (OECD, 2005, p. 7) and are the product of extensive research. Generally speaking, these and other researchers in the school
improvement and reform movements, supported with international education data that has
become freely available through PISA and other assessment programs and the expansion
of digital sharing technologies, have focused attention on what “high-performing systems”
(Darling-Hammond & Rothman, 2015) do differently from other systems. Based on these
observations, comparative researchers have formulated teacher policy recommendations
to promote teacher professionalization and improve educational performance across contexts. The policy recommendations that conclude the models described in Table 3.3 are
quite consistent. They include:
• raising entry standards and attracting excellent candidates,
• providing excellent pre-service preparation programs,
• providing internships, induction, and mentor programs,
• providing relevant and excellent ongoing professional education,
• improving teacher salaries and working conditions,
• rewarding excellent teachers through incentive programs,
• implementing meaningful teacher appraisal systems,
• promoting teacher collaboration,
• supporting teachers with strong but distributed leadership,
• promoting professional autonomy, and
• communicating the value and status of teachers.
(Bruns & Luque, 2014; D. Burns & Darling-Hammond, 2014; Darling-Hammond, 1990,
2009; Hargreaves & Fullan, 2012; OECD, 2005, 2016d; UNESCO, 1966; World Bank,
2010, 2013)
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Table 3.3
Models of teacher professionalism
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These recommendations for the teaching profession are aligned with the literature on professions and professionalization (Becker, 1962; Lester, 2015; Millerson, 1964), however,
the list resembles a list of traits in the sociological tradition of functionalism and demonstrates little of the evolution that has been evident in the sociology of professions. Limited
consideration has been given to teaching as a part of a larger social ecology, where teachers
have an impact on, and are impacted by, more remote factors. In the models considered
in this work, only Hargreaves and Fullan (2012) considered the relations and interactions
between people within the educational system (as a larger concept than simply teacher
collaboration) as a decisive element of professionalism. Additionally, there was very little
consideration of contextual complexity. It has been assumed that what has functioned in
successful education systems should provide the road map to educational success in any
system. Only passing comments about policy implications varying between different types
of countries have been made. These have included distinctions between “career-based” and
“position-based” public service traditions in teaching (OECD, 2005), customized performance stages and contextualized interventions (Mourshed et al., 2010), and unique mixes
of proposed policy approaches (OECD, 2016d). However, little guidance has been given
as to how to understand contextual influences or their mediating effect on possible policy
alternatives.
Therefore, despite the contributions from the broad base of literature that I have reviewed,
in teaching there is still a need to “differentiate what is universal in pedagogy, from what
is country specific or culture bound. . . [and to] define the possibilities and limitations of
international comparisons in education and of what one country can learn, borrow or adapt
from another” (Alexander, 2001, p. 4). To this end, applying an ecological-institutional
theoretical lens to the profession of teaching, in the tradition of Bronfenbrenner (1979),
Abbott (2005), Lawrence and Suddaby (2006), and Suddaby and Viale (2011), could provide important insights.

3.6

A comment on Meyer and Schiller (2013)

Before presenting my conceptual model, I would like to make specific reference to one
relatively recent publication, for both its similarity to some aspects of this thesis, and its
shortcomings. Meyer and Schiller (2013), in a book that questions the influence that PISA
has had on the emergence of global educational governance (Meyer & Benavot, 2013a), explore the relationship between socio-economic and cultural conditions, and PISA results.
They claim that non-educational conditions have been largely unexplored in the literature
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and secondary statistical studies using PISA data, despite having large effects on results.
Meyer and Schiller insist that it is not advisable to “attribute, without qualification, high
scores on PISA to excellent schools and poor performance to weak schools. . . [but] more
meaningful to compare a country with meaningfully chosen peers. . . those other countries
with which one shares important socio-economic and cultural attributes” (p. 207) because
“schools are among the most socially embedded institutions, dependent on myriad external
influences they don’t control” (p. 209). They explore the impact of poverty, family values,
cultural norms, cultural capital, and ethnic homogeneity on learning and achievement as
measured by PISA, drawing their conclusions based specifically on wealth (as measured
by GDP), individualism and power distance (as measured by Hofstede, 2001, 2010), and
ethnic homogeneity (using Fearon’s (2003) measure of ethnic fractionalization). Their
conclusion is that non-educational factors mediate academic achievement as measured by
assessments such as PISA, and that

a more nuanced reflection on the causes of educational achievement will include non-educational factors such as economic resources and cultural beliefs,
which are either beyond the reach of government action or, at any rate, immune
to the kind of ‘quick fixes’ dictated by PISA’s three-year-testing cycle (Meyer
& Schiller, 2013, p. 222)

However, the work has some shortcomings, from minor technicalities through to serious
methodological assumptions. In regard to the less important flaws, Meyer and Schiller
(2013) at no stage referred to the PISA testing cycle that they used for their study, despite
the fact that 5 rounds of PISA had been completed prior to the publication of their chapter, and in fact made no reference to the OECD at all in their reference list. Additionally,
they provided complete data tables on data that they did not consider statistically important but failed to provide data tables on the conditions that they then proceeded to discuss.
To compound these minor flaws, the authors made some sweeping claims about causality,
indicating that “while the results only show statistical associations, logically any causal
influences that exist would flow from relatively stable cultural characteristics through educational practices and policies to performance on PISA, rather than the reverse” (p. 215).
Although this may arguably be the case, they provided no methodological or theoretical
proof as to why it is “logically” so. Meyer and Schiller used a cluster analysis to group
the PISA countries into sets based on performance levels, and made comparisons between
these sets using linear correlations, which although interestingly and convincingly presented, may have benefited from a consistent set-theoretic approach. Finally, they concluded that two possible paths to the top in PISA exist, an eastern path (affluence and
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accepting of pronounced power differentials, as well as ethnically homogenous and geographically “eastern”) and a western path (relative affluence, individualistic, relatively
egalitarian, as well as ethnically homogenous and geographically “western”). In line with
their position on causality, they concluded that success on PISA requires membership in
one of these two configurations.
Meyer and Schiller (2013) were convincing in their claim that there is a “gap between conventional wisdom and research” (p. 210), however, their chapter generated more questions
than insight, due to these assumptions and technicalities. That said, my critical position
towards this work consolidated many of the ideas embodied in my doctoral study, within
which I seek to address similar questions to Meyer and Schiller, but from a design that is
technically and methodologically more innovative and robust.

3.7

Unanswered questions

In the literature that I reviewed, there was no instance of a social-ecological analysis of
the teaching profession, or systematic analysis of how the relationships between teaching
conditions and student outcomes are mediated by system-level factors. Examples of international comparative studies in teaching focus on econometric and / or case studies,
especially of successful educational systems, and conclude with policy recommendations
for other systems. However, examples from the discipline of sociology, and especially the
sociology of professions Abbott (2005), Lawrence and Suddaby (2006), and Suddaby and
Viale (2011) suggest that viewing the teaching profession as a social ecology could provide new insights and open the possibility of exploring the unanswered dilemma of “how
to prioritize among competing policy options” (World Bank, 2013, p. 8). This would also
provide a mechanism to investigate “which system-specific factors mediate the relationships between teacher professionalism and outcomes” (OECD, 2016d, p. 122), which may
result in the discovery that countries with different economic, political, or social systems
could benefit from different combinations of policy interventions. This in turn, returns to
the foundations of comparative research in education, by exploring the “intangible, impalpable spiritual and cultural forces which underlie an education system” as factors and
forces that are outside of the purview of teachers and schools, but that arguably matter
more for educational outcomes (Sadler, 1900; Kandel, 1933). Therefore, in this study I
present a social-ecological model of teaching, investigate the mediating effects of context
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with configurational set-theoretic methods, and make an original contribution to the fields
of comparative educational research and education policy studies.
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A social ecological model for the
teaching profession
By framing the teaching profession as a social ecology, the previously mentioned unanswered questions can be investigated. This approach will open avenues for the exploration
of competing policy options, and system-level conditions that mediate the relationship between conditions of the teaching profession and student learning. My conceptual model,
a social ecology of the teaching profession (Figure 4.1) is therefore based on examining
conditions at the macro and cultural level that may theoretically have an impact on the
teaching profession, as mechanisms that can mediate the effectiveness of teacher policies
within contextually complex systems.
My selection of the macro and cultural conditions for this study is based on two criteria.
Firstly, that the potential mediating effect of the condition is theoretically supported in the
literature, and secondly, that a freely available index measuring that condition is available,
including data on at least 50 countries within the group of countries that took PISA 2015.
My selection of the policy and profession conditions is also based on the theoretical support for a relationship between that condition and student achievement (as measured and
explored by the OECD), and the availability of OECD data on that condition for at least
30 countries in the data set. In the following sections, I describe each condition within the
conceptual model, provide the theoretical support for its inclusion, and refer to the data
source used in this study.
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Figure 4.1
Conceptual model: The social ecology of the teaching profession
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4.1

Macro conditions

Researchers have demonstrated that the following macro conditions have an impact on
social outcomes in our societies: wealth and poverty, economic development and order,
inequality, child welfare, and in general, the legal, political, and economic systems and ideologies that underpin nations (Alexander, 2001; Bronfenbrenner, 1979; Meyer & Schiller,
2013; Wilkinson & Pickett, 2010). The macro conditions included in this study are discussed in the following sections.

4.1.1

Wealth

Wealth, or more specifically its inverse, poverty, has been shown to negatively affect health,
life expectancy, nutrition, pollution, and security, especially for the most vulnerable in society – the children (Tierney, 2015; Van der Berg, 2008). School absences, lack of access
to social services, and transitory lives due to parental unemployment and economic segregation, result in poorer children being more difficult to educate, having less resources
available for their education, and therefore receiving an inferior education compared to
their wealthier peers (Tierney, 2015). The poor (both in absolute and relative terms) often
end up excluded from school communities, or whole poorer communities excluded from
the wider society, and such exclusion makes it virtually impossible for those affected to
gain benefit from education or turn education into meaningful employment (Van der Berg,
2008). Despite the claim by a recognized researcher in the field that “the easiest way
for a country to improve its education system is to get rich” (source will remain anonymous, Comparative International Education Society Annual Conference, Mexico, 2018),
the OECD (2016a) has indicated that “high national income is neither a prerequisite for
nor a guarantee of high performance. . . [but] countries with higher national incomes are
at a relative advantage in performance comparisons” (p. 208).
Wealth is typically measured by the Gross Domestic Product (GDP) per capita of a country.
This is an indicator of a country’s economic performance and is the value of all goods and
services produced in a country over one year, divided by the midyear population, and is
published by the World Bank. It is arguably an imperfect measure (Investopedia, n.d.), as
it does not consider non-transacted wealth, but it is the measure most commonly used by
the OECD and other researchers (OECD, 2018b). The GDP per capita data used in this
study are for 2015 (in current US dollars) and are published online by the World Bank
(World Bank, 2018a).
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4.1.2

Human development

Education and human development have a cyclical relationship. For example, in the ‘2030
Agenda for sustainable development’ (UNESCO, 2017) education is discussed as both a
driver for the attainment of all 17 sustainable development goals, as well as a measurable
outcome for goals 4 (quality inclusive education that promotes lifelong learning opportunities for all), 5 (gender equality), and 10 (reduce inequalities, especially in science and
knowledge gaps between and within countries). National levels of economic and human
development are also related to the comparative importance that is placed on education
as a means towards productive employment, and internal inequalities in economic and
human development are systematically related to gaps in educational outcomes between
demographic subgroups within countries (Meyer & Schiller, 2013). Human development
is closely related to wealth but considers other elements in addition to household income.
The most complete measure of development is the Human Development Index compiled
and published by the UN (United Nations Development Programme, 2016c). It is a summary measure of key dimensions of human development: a long and healthy life, years
of schooling and a decent standard of living. The health dimension is assessed by life
expectancy at birth, the education dimension by mean years of schooling for adults aged
25 years and more and expected years of schooling for children of school entering age,
and the standard of living dimension by gross national income per capita. The Human
Development Index is the geometric mean of normalized indices for each of the three dimensions, and the index for 2015 is used in this study. It is published online by the United
Nations (United Nations Development Programme, 2016c).

4.1.3

Gender equality

In 1869, John Stuart Mill (the father of the comparative method) published his position on
the systematic subjection of women, stating that “the legal subordination of one sex to another is wrong in itself, and now one of the chief hindrances to human improvement” (Mill,
1869, p. 1). Kristof and Wudunn (2009), who titled their book on gender based oppression
by making reference to the Chinese proverb “Women hold up half the sky” (p. vii, see also
Zhong, 2009), have insisted that the struggle for gender equality in the developing world is
the paramount moral challenge of the twenty-first century. According to UNESCO, the social exclusion caused by the many forms of inequality creates barriers to education for both
boys and girls, but these are often amplified for girls placing them at a double disadvantage
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(Lockheed, 2010; UNESCO, 2017). As a result, gender equality has been recognized as
one of its two global priorities within their 2030 agenda. UNESCO proposes that without
gender parity in education, decision making, media, and political leadership, the sustainable development goals cannot be achieved. The OECD has also identified gender equality
in education as a priority, evaluating it as an outcome in each round of PISA, and making it the special focus of PISA 2009 (OECD, 2009). Countries have been encouraged to
prioritize gender equality across all sustainable development goals, and to ensure that all
data collected can be disaggregated by gender, so that inequalities can be accurately measured (UNESCO, 2017). However, despite the focus on gender equality as an educational
outcome, little academic attention has been paid to whether the levels of societal gender
equality have an independent or mediating effect on those outcomes.
Gender equality is the absence of inequalities between the genders in aspects of health,
education, economic status, empowerment, and political representation (United Nations
Development Programme, 2016b; World Economic Forum, 2018). There are two recognized indices for measuring gender equality, both of which are used in this study. The
Gender Inequality Index measures male and female inequalities in the population aged
over 15, and the Global Gender Gap Index quantifies gender-based disparities over time.
Both measures consider the same indicators, but weight them slightly differently, arriving at similar but not identical conclusions as to which countries are more gender equal.
The Gender Inequality Index is produced by the United Nations Development Programme,
the Global Gender Gap Index is produced by the World Economic Forum, and the 2015
data for both indices used in this study are published online (United Nations Development
Programme, 2016b; World Economic Forum, 2018).

4.1.4

Income inequality

Wilkinson and Pickett (2010) have claimed that income inequality is a form of structural
violence, closely correlated to other social problems such as health, delinquency, teen
pregnancy and many childhood outcomes, including education. They have shown that
income inequality is a “hugely damaging force” and is the common denominator in “the
enormous variations which exist from one society to another” (p. 195). Ragin and Fiss
(2017) have declared that inequality is the key feature of human social organization. In
addition, they found it to be compounding, pervasive, and self-reinforcing at both ends
of the continuum, rich and poor (Chapter 1; see also, OECD, 2016a, p. 214). Income
inequality has been shown to have a direct impact on education, determining who gets to
attend school longer, and who can access the best schools (OECD, 2016a; Ragin & Fiss,
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2017; Wilkinson & Pickett, 2010).
Income inequality is usually measured by either the GINI coefficient (World Bank, 2019a)
or the 80/20 income ratio (OECD, 2018c; World Bank, 2018b, 2018c). The GINI coefficient (also referred to as the GINI index) is a statistical measure of the distribution of
income within a population, ranging from 0 (perfect equality) to 1 (perfect inequality), and
is estimated annually by the World Bank. However, for this study I use the 80/20 income
ratio (which is the measure favoured by Wilkinson and Pickett (2010) for being more intuitive that the GINI coefficient). This is defined as the income share held by the top 20%
of the population, as a multiple of the income held by the bottom 20%. A higher number
indicates higher income inequality. The 80/20 income ratio data for 2015 are used in this
study, and are published online by the World Bank, except for New Zealand and South Korea, data for which come from the OECD online statistics website (OECD, 2018c; World
Bank, 2018b, 2018c).

4.1.5

Democracy

The PISA assessment was originally designed to measure educational achievement in
OECD countries, and later opened to participating partner countries. PISA results are
still today reported showing the average of OECD countries, which is consistently higher
than the (unreported) all country average. To be eligible for accession to membership of
the OECD, a country must (among other conditions) meet the criteria of being a nation
“committed to the values of democracy based on the rule of law and human rights, and
adherence to open and transparent market-economy principles” (OECD, 2017c, p. 4). On
a more philosophical (and historical) note, in ‘Democracy and education’, Dewey (1916)
claimed that the democratic ideal is essential for the progressive education of children, and
their initiation into productive life as defined by mature members of the group. These two
very different aspects of democracy provided sufficient theoretical support for the inclusion of democracy as a macro condition in my conceptual model.
The most recognized and accessible measure of democracy is the Democracy Index developed by the Economist (Economist Intelligence Unit, 2018). It is based on country
scorings in five categories: electoral process and pluralism; civil liberties; the functioning
of government; political participation; and political culture. According to the developers
of this index, full democracies are nations where civil liberties and basic political freedoms
are respected and reinforced by a political culture conducive to the thriving of democratic
principles. These nations have a valid system of governmental checks and balances, in76
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dependent judiciary whose decisions are enforced, governments that function adequately,
and media that are diverse and independent. The Democracy Index 2015 data are used in
this study, and are published online (Economist Intelligence Unit, 2018).

4.1.6

Country population

My reason for including this condition is primarily anecdotal, and is based on comments
at conferences, conversations with professors and researchers, and justifications by educational leaders of large countries, indicating that PISA results show that most of the
countries that do well have smaller populations. In addition, my review of the literature
found that the authors of a World Bank published book titled ‘Some small countries do it
better’ (Yusuf & Nabeshima, 2012) have asserted that Singapore, Finland, and Ireland – a
group of small countries they have named SIFIRE – have been more successful than many
large countries in harnessing and sustaining economic growth through human capital and
knowledge, instead of simply large volume spending. Along the same lines, the Credit
Suisse (2014), in ‘The success of small countries’, have indicated that small countries do
comparatively and proportionally very well on indicators such as education, healthcare
and intangible infrastructure.
Country population is defined as the number (or estimate) of people living within a country
in a particular year, and the data for this condition are compiled by the population Division
of the United Nations Department of Economic and Social Affairs. The 2015 UN data are
used in this study, and are published online by Statistics Times (Statistics Times, 2015,
April 8).

4.1.7

Economic freedom

As previously indicated, one of the conditions for becoming a member country of the
OECD is “adherence to open and transparent market-economy principles” (OECD, 2017c,
p. 4). These market-economy principles often include aspects of school choice and private
participation in education, however the evidence of the impact of these policies on educational outcomes are mixed (Adamson, Astrand, & Darling-Hammond, 2016; J. Campbell
et al., 2017; Seppänen, Carrasco, Kalalahti, Rinne, & Simola, 2015). That said, as the
average PISA score for OECD countries is consistently above the average score for nonOECD countries, the economic freedom associated with these market-economy principles
seemed worthy of consideration in this model.
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The Index of Economic Freedom, developed by the Heritage Foundation (Heritage Foundation, 2018), scores nations on ten factors of economic freedom separated into four categories (rule of law, limited government, regulatory efficiency, and open markets). A higher
score signifies an economic, legal, and political environment that is most conducive to economic freedom. This index is loosely considered a measure of neoliberalism (McLean,
Long, Stretesky, Lynch, & Hall, 2019) or simply the degree to which an economy is
market-based. The Index of Economic Freedom is produced by the Heritage Foundation
and the 2015 published data are used in this study (Heritage Foundation, 2018).

4.1.8

Ethnic, racial, and religious diversity

Ethnic diversity, racial and religious segregation, and the numbers of immigrant students,
can all be seen as ‘inputs’ that facilitate or complicate the work of education (Meyer &
Schiller, 2013) and are the source of important cultural, economic, social and developmental benefits and challenges (Putnam, 2007). In the short term they can result in a
reduction in social solidarity and social capital, which in turn negatively affects trust and
community cooperation, whereas in the long term, they should promote the emergence of
new forms of social solidarity and diverse encompassing identities (Putnam, 2007). It has
even been claimed that ethnic and other forms of fractionalization can explain variations
in per capita income, institutional stability, and education, better than inequality (Casey
& Owen, 2014). Data for several aspects that contribute to diversity are available, including ethnic fractionalization, language fractionalization, religious fractionalization, and the
number of immigrant students.
Ethnic fractionalization is a measure of the number, relative group size, socioeconomic
distribution, and geographic location of distinct ethnic groups within a country. Two indices exist in the literature: Fearon (2003), and Alesina, Devleeschauwer, Easterly, Kurlat,
and Wacziarg (2003). Fearon’s index includes measures of ethnic fractionalization and
cultural diversity for 160 countries, whereas Alesina et al. differentiate between ethnic,
language and religious fractionalization (and provide a more complete index for 193 countries). Alesina et al. compiled their index after extensive research into the correlation between fractionalization and economic development, and it is still today the most complete
index available on ethnic, language and religious diversity. Although the data are not
available online, the article that includes the index is relatively easy to obtain. A higher
number represents higher fractionalization (heterogeneity). Language fractionalization
and religious fractionalization are the same measures but based on language and religious
groupings, respectively. The three fractionalization indices used in this study were pub78
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lished by Alesina et al. (2003) in the Journal of Economic Growth (Volume 8, Number
2).
The number of immigrant students in classrooms is calculated by the United Nations Department of Economic and Social Affairs as the percentage of a country’s population (1014 years old) that are foreign born. It is rather awkwardly termed “migrant stock” and the
2015 data used in this study are published online (United Nations Department of Economic
and Social Affairs, 2016).
The conditions for ethnic diversity, language diversity, religious diversity, and migrant
stock (10-14 years old) are all analysed in this study.

4.2

Cultural conditions

For this study I used Hofstede’s (2001, 2010, 2018) cultural dimensions to investigate
whether cultural conditions have a mediating effect on the relationship between teaching
conditions and policies, and student outcomes. Cultural dimensions are the collective mental models that exist and distinguish between different groups of people (Hofstede, 2001).
In the case of national cultures, these represent value differences between nations or global
regions and are useful for grouping countries with other similar countries or understanding
the mediating effect of culture on social phenomena (Hofstede, 2018). These cultural dimensions came out of Hofstede’s research comparing employees across the global offices
of IBM in the 1970s, and originally included indices on four cultural dimensions across 40
countries, later expanded to six cultural dimensions across 103 countries. They have been
cited extensively in the literature (Jiang, 2017; Jones, 2007; McSweeney, 2002; Meyer &
Schiller, 2013; Williamson, 2002), and in education have been used to deepen understanding of national educational achievement and assessment practices, through a cultural lens
(Black & Wiliam, 2005; Meyer & Schiller, 2013; Purves, 1987; Von Kopp, 2003).
Alongside examples in the literature of the use of, and support for, Hofstede’s work, criticisms have also emerged (Jones, 2007). Not directly referring to Hofstede, but at around
the same time that his dimensions were first published, Wallerstein (1990) warned that culture is an evolving phenomenon, not able to be operationalised for making anything more
than trivial conclusions. McSweeney (2002) agreed, accusing Hofstede’s national cultural
dimensions as being excessive (unsupported by the quality of the data and methods) and
unbalanced, being more focussed on proving “a priori convictions” than evaluating the
adequacy of his “findings” (p. 112). The main reasons for controversy around Hofstede’s
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cultural dimensions, can be summarised in the following points (Jiang, 2017; Jones, 2007;
McSweeney, 2002):

1. Cultural homogeneity: the dimensions are based on assumptions that the populations of countries are a homogenous whole, and do not consider the impact of multiple groups of ethnic units.
2. Non-representative sampling: the dimensions are based on conclusions drawn from
one company, across countries, which cannot be considered a representative sample.
Therefore, conclusions cannot be inferred for the cultural system of a country.
3. Out-dated: in many countries, there has been no update of the data since 1970, and
the assumption of stability within dimensions is questioned.
4. Statistical validity: the combination of a small number of cases (initially only 40),
small samples within some countries (and large in others), and type of statistical
analysis (factor analysis), creates a high likelihood of statistical error.
5. Unreliability of data: self-reported responses to questionnaires.
6. In-built western cultural bias in the questionnaire and analysis.

However, alongside these arguments against Hofstede’s work, Jones (2007) also recognises the many appealing attributes of the cultural dimensions, and how the utility of the
framework is evident in its widespread adoption by academics and practitioners alike. He
indicates that the main arguments in support of the work are:

1. Relevance: it came at a time when little other work existed on culture, and academic
and business attention was shifting to focus on the impact of culture in a progressively globalising world. It is still the most complete index available (now including
103 countries).
2. Rigour: the design, data collection, and theoretical framework are all systematic and
rigorous.
3. Accuracy: replications and other studies have proven the relative accuracy and relevance of Hofstede’s work.

Jiang (2017) indicates that Hofstede’s national cultural theory is “generally accepted as the
most comprehensive framework on national cultural values” (p. 447) and its popularity is
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hard to ignore. According to Google Scholar, the first edition of ‘Cultures Consequences’
(1984) has, to date, over 55,000 academic citations (compared with, for example, Bronfenbrenner’s (1979) ‘The Ecology of Human Development’, another very popular framework
in social science that I cite in this thesis, which has less than 43,000 citations).
Hofstede has responded to many of the criticisms, and in one response (2002) indicated that
culture, values, and dimensions do not actually exist. They are constructed, and his construction has proven its usefulness, being helpful and effective in describing and analysing
cultures. He recognized that his work showed a “disrespect for academic borderlines” but
ultimately made a “paradigm shift in cross-cultural studies” (p. 1355), bringing the idea
of culture and cultural science into the realm of “normal science” (p. 1356). Finally, and
very appropriately for this study, he concluded that he never claimed “that culture is the
only thing we should pay attention to. In many practical cases it is redundant, and economic, political, or institutional factors provide better explanations. But sometimes they
don’t, and then we need the construct of culture” (p. 1359).
I have therefore chosen to use Hofstede’s six dimensions of culture, and obtained the published indices from his website (Hofstede, 2018). The following definitions are reproduced
from the descriptions provided on the website.

4.2.1

Power distance

Power distance expresses the degree to which the less powerful members of a society
accept and expect that power is distributed unequally. It addresses the fundamental issue
of how a society handles inequalities among people. People in societies exhibiting a large
degree of power distance accept a hierarchical order in which everybody has a place, and
that needs no further justification. In societies with low power distance, people strive to
equalize the distribution of power and demand justification for inequalities of power.

4.2.2

Individualism

The high side of this dimension, called individualism, is a preference for a loosely-knit
social framework in which individuals are expected to take care of only themselves and
their immediate families. The opposite, collectivism, represents a preference for a tightlyknit framework in society in which individuals can expect their relatives or members of
a particular group to look after them in exchange for loyalty. A society’s position on this
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dimension is reflected in whether people’s self-image is defined in terms of ‘I’ or ‘we.’

4.2.3

Competitiveness

Hofstede originally named this dimension the ‘masculinity versus femininity index.’ I
have renamed it ‘competitiveness’ to avoid confusion with the indices of gender equality.
The masculine (competitive) side of this dimension represents a preference in society for
achievement, heroism, assertiveness, and material rewards for success. These societies
are more competitive. Its opposite, femininity, represents a preference for cooperation,
modesty, caring for the weak and quality of life. These societies are more consensusoriented. This is sometimes also considered the differentiating factor between tough and
tender cultures.

4.2.4

Uncertainty avoidance

Uncertainty avoidance expresses the degree to which the members of a society feel uncomfortable with uncertainty and ambiguity. It addresses how a society deals with the
fact that the future can never be known. Countries exhibiting strong uncertainty avoidance
maintain rigid codes of belief and behaviour and are intolerant of unorthodox behaviour
and ideas. Weak uncertainty avoidance societies maintain a more relaxed attitude in which
practice counts more than principles.

4.2.5

Long term orientation

Every society maintains some links with its own past while dealing with the challenges
of the present and the future. However, societies prioritize these two goals differently.
Societies that score low on this dimension, prefer to maintain time-honoured traditions and
norms while viewing societal change with suspicion. Those within a culture that scores
high on the other hand, take a more pragmatic approach encouraging thrift and efforts in
modern education as a way to prepare for the future.
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4.2.6

Indulgence

A higher score on this index represents indulgence, and a lower score, restraint. Indulgence exists in societies that allow relatively free gratification of basic and natural human
drives related to enjoying life and having fun. Restraint represents a society that suppresses
gratification of needs and regulates itself by means of strict social norms.

4.3

Educational policy conditions

Policy conditions are the conditions that do not directly involve teachers, but rather the
wider educational policyscape. The following conditions (2015 data) were selected for this
study due to their frequent discussion in OECD reports such as ‘Education at a Glance’
and ‘Education Policy Outlook’ (OECD, 2015, 2016a, 2018a) and in OECD and TALIS
reports (OECD, 2013, 2014b, 2016b, 2016c, 2016d), and the availability of data for at
least 30 countries. The data were gathered by the OECD through additional reporting
at the time of international assessments, and provided to policy-makers by the OECD
as empirically grounded information to inform policy decisions and educational reform
(OECD, 1999). Much of the original data used by the OECD to compile these databases
were self-reported at a national or school level, and may represent inconsistencies around
some concepts (for example, what qualifies a school as public, or what is included in total
educational spending). That said, the databases employed in this study for each of these
conditions came from the online OECD databases and through the statistical hyperlinks
in their reports, and therefore represent, despite scholarly concerns about consistency, the
official OECD data for these conditions.

4.3.1

Cumulated expenditure

Cumulated expenditure is the total expenditure by educational institutions per student aged
6 to 15 and is calculated by the OECD in equivalent US dollars. It is discussed in PISA
reports as being one indicator of the general structure of the education system (OECD,
2016c, p. 30). Although at first glance it appears that wealthy countries spend more on
education and attain better PISA results, the OECD has asserted that the relationship is far
more complex. For countries that have a cumulated expenditure of less than US $50,000,
higher spending has been shown to be significantly associated with better results, however
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the OECD has indicated that this is not the case for countries that spend more than US
$50,000, where no apparent relationship can be observed (OECD, 2016c). Cumulated
expenditure data are published in the PISA 2015 datasets, Table II.6.58 (OECD, 2016c).

4.3.2

Student learning time

Student learning time is the number of hours per week spent learning in regular lessons,
based on student’s reports. It is discussed in the PISA reports as being one indicator of the
general structure of the education system (OECD, 2016c, p. 30). The OECD has asserted
that overall, more learning time does not necessarily result in better educational results,
but that within specific areas, for example, science education, more hours of dedicated
teaching in the area has resulted in higher PISA scores in that area (OECD, 2016c). Student
learning time data are published in the PISA 2015 datasets, Table II.6.32 (OECD, 2016c).

4.3.3

Public school enrolment

Public school enrolment is the percentage of the total number of students attending public
schools. It is discussed in the PISA reports under the frame of school governance and
accountability, where it has been observed that (at least in science results) private school
students have a higher unadjusted score than public school students, but that when scores
are adjusted for socio-economic factors, students in public schools have performed better
(OECD, 2016c, p. 18). The OECD’s conclusion has been that at the system level, neither PISA scores nor equity measures are related to the rates of public-school enrolment
(OECD, 2016c). Public school enrolment data are published in the PISA 2015 datasets,
Table II.4.10 (OECD, 2016c).

4.3.4

Private expenditure

Private expenditure is the sum of the direct costs of education that are covered by households, as a percentage of the total expenditure on education per student during the time
spent in school (OECD, 2016a, p. 140). This measure includes all money transferred to
educational institutions from private sources, as well as payments for goods and services
outside of educational institutions (such as school supplies and tutoring). The OECD has
discussed private expenditure in terms of its contribution to total expenditure on educa84
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tion, from the position that expenditure on education in most countries has not kept up with
increased enrolments, and private expenditure helps to close that gap. Within the reports
reviewed for this study, the organization has not presented an analysis of the relationship
between private expenditure and results. However, the World Bank is a strong proponent
of public-private partnerships in education, and has claimed that they improve the delivery of education and improve educational outcomes (especially for marginalized groups),
even making them a requirement for grant delivery in some cases (Barrera, Guaqueta, &
Patrinos, 2009; World Bank, 2019b). Private expenditure data for 2015 are published in
the OECD education indicators, Table B3.1b (OECD, 2016a).

4.3.5

Class size

Class size is measured in the language of instruction class and is the average number of
students typically present in the class that delivers instruction on language and literacy in
the language that all other classes are taught (for example, in an English medium school, it
is the average number of students present in English Class). It is based on teacher’s reports
and is preferred by the OECD as a more trustworthy indicator of actual class size than the
more general teacher / student ratio (OECD, 2016c). Class size is considered to be an indicator of the distribution of human resources (OECD, 2016c, p. 183) and has been claimed
to affect learning in various ways. Large classes can limit the time and attention that each
student receives from the teacher, tend to be noisier, have greater discipline problems, and
result in different and less effective pedagogic styles (OECD, 2016c, p. 202). The OECD
has also suggested that perhaps “public school teachers are constrained by the size of their
classes and the official curriculum in a way that teachers in private schools are not” (p.
67), however, they have found no linear association at the system level between the average class size in the language of instruction class, and the average science performance
(OECD, 2016c, p. 206). Class size data are published in the PISA 2015 datasets, Table
II.6.26 (OECD, 2016c).

4.4

Professional conditions

Professional conditions are the conditions that directly involve teachers, especially the
conditions in which they work and the considerations and remunerations that they receive.
The following conditions have been selected due to their inclusion in the models of teacher
professionalism discussed in Chapter 3, and the availability of data through the online
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OECD databases and statistical hyperlinks in their reports. These data were gathered by
the OECD through additional reporting at the time of international assessments, and provided to policy-makers by the OECD as empirically grounded information to inform policy
decisions and teaching reform (OECD, 1999). Much of the original data used to compile
these databases were self-reported at a school or teacher level, and may represent some
inconsistencies. That said, the databases employed in this study for each of these conditions came from the online OECD databases and through the statistical hyperlinks in their
reports, and therefore represent, despite scholarly concerns about consistency, the official
OECD data for these conditions. Some of the conditions require additional calculations to
construct the indices.

4.4.1

Salary

The OECD provides data on the ratio of teacher’s salaries to GDP for many countries
(OECD, 2016c). For the purpose of this study, I chose to use the data for low secondary
level teachers with typical qualifications and 15 years teaching experience, as this is the
highest salary level for a typical teacher of PISA aged students. Teacher’s salary is discussed in the PISA reports as being one indicator of the general structure of the education
system (OECD, 2016c, p. 30), and the OECD has heavily emphasized the importance
of salary increases within effective appraisal systems as a mechanism for incentivizing
teacher quality. Within the reports reviewed for this study, the OECD has not analysed the
relationship between real teacher salaries, teacher salary increases and student results (although they have found a positive relationship between teachers’ salaries relative to GDP
per capita and science performance). Teacher salary data are published in the PISA 2015
datasets, Table II.6.54 (OECD, 2016c).

4.4.2

Qualified teachers

The qualifications of teachers are discussed by the OECD in terms of pre-service teacher
training, and the percentage of teachers that are trained to national standards is reported
in both the PISA and TALIS reports (OECD, 2014b, 2016c). It should be noted that
the OECD prefers the term ‘training’ for pre-service education and uses the term ‘development’ for in-service professional education. As these reported figures vary slightly
in regard to the countries covered and the reported percentage, I selected the highest reported figure for each country to provide the most complete and optimistic record. Teacher
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pre-service training is considered by the OECD to be one indicator of the allocation of human resources within the general structure of the education system (OECD, 2016c, pp. 30
& 185). In the TALIS reports, the inequitable distribution of trained teachers has been
discussed, and the importance of quality training for teacher preparedness has been emphasized (OECD, 2014b, pp. 36 & 43). In the PISA 2015 reports, the differences between
countries in some characteristics of pre-service teacher training have been explored (competitive entry exams, duration of training) (OECD, 2016c, p. 195) , however, the OECD
has not presented an analysis of the relationship between the percentage of trained teachers
and student results. Teacher qualification data are published in the PISA 2015 datasets,
Table II.6.9 (OECD, 2016c), and the TALIS 2013 datasets, Table 2.3 (OECD, 2014b).

4.4.3

Professional development

The OECD provides data on the percentage of teachers who report undertaking professional development over the previous 12 months in the case of TALIS, or 3 months in the
case of PISA. A program of professional development is defined by the OECD as a formal
intervention, of at least one day, that is designed to improve teaching skills or pedagogical
practices (OECD, 2016c). In the TALIS study teachers who reported recently participating in professional development were more likely to also report using active teaching
practices to create a positive classroom climate and to have higher levels of self-efficacy
and job satisfaction (OECD, 2014b). PISA 2015 publications have reported that professional development is more frequent in English speaking countries and urban settings, but
that the “association between teachers’ participation in professional development activities
and students’ performance. . . is weak across most PISA-participating countries” (OECD,
2016c, p. 199). For this study I chose to use the TALIS database, as it included a higher
number of countries, and by considering professional development over the previous 12
months (instead of 3 months in the PISA data) provided a more optimistic measure. The
data are published in the TALIS 2013 datasets, Table 4.6 (OECD, 2014b).

4.4.4

Teacher experience

Teacher experience has been rarely mentioned in the PISA reports, with only a passing
comment that previous studies have shown that experience has a weaker relationship with
student results than teachers’ content knowledge and their quality of instruction (OECD,
2016c). However, in the TALIS reports teacher experience has been considered more ex87
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tensively and defined as the average number of years of work experience in teaching, as
reported by teachers. It has been shown that teachers with more than 5 years’ experience report higher self-efficacy and improved skills and competencies (OECD, 2014b),
all aspects related to improved student learning. Attention has also been also drawn to the
inconsistent findings in the research literature regarding the relationship of teacher experience and student results (OECD, 2014b). Teacher experience data are published in the
TALIS 2013 datasets, Table 6.6 (OECD, 2014b).

4.4.5

Teacher induction

The percentage of teachers who report having taken part in a formal induction program
has been reported by the OECD in the TALIS publications. They have claimed that formal
induction programs help new teachers face and cope with the early challenges of teaching
and have been reported in the research literature to have a positive influence on commitment, retention, and student outcomes (OECD, 2014b). Teacher induction has also been
shown to be an important indicator for future participation in professional development
and mentoring programs (OECD, 2014b). Teacher induction data are published in the
TALIS 2013 datasets, Table 4.1 (OECD, 2014b).

4.4.6

Teacher mentoring

The percentage of teachers who report currently having an assigned mentor has been reported by the OECD in the TALIS publications. They have indicated that the coaching
and mentoring of new teachers have had a similar positive effect as induction programs,
promoting collaborative planning, teaching, and the sharing of good practice. The OECD
has affirmed that these practices, as part of within school professional development, have
a reportedly positive impact on student learning (OECD, 2014b). Acting as a mentor has
also been discussed as an important step in career advancement for excellent teachers and
a key factor in the educational success of Singapore (OECD, 2014b). The data for the percentage of teachers who report having a mentor are published in the TALIS 2013 datasets,
Table 4.3 (OECD, 2014b).
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4.4.7

Teacher non-contact hours

The OECD provides data on the total number of contracted hours of teachers, and the
total reported hours spent on teaching (contact hours). Non-contact hours are the difference between these two figures. Non-contact time for teachers has not been discussed by
the OECD in either the TALIS or PISA reports, however, the importance of collaboration
between teachers for the raising of the profession has been emphasized (OECD, 2014b,
2016d), and this requires a contractual time consideration. Additionally, the percentage of
non-contact hours for teachers has been widely discussed within the reform of the teaching profession in Chile, and the new law has increased that percentage to a rate closer to
international standards, providing significantly more time to teachers to plan, prepare and
correct student evaluations, and collaborate with other teachers, as mechanisms for improving student learning (Ministerio de Educación, 2017). Data for the total number of
contracted hours of teachers, and the total reported hours spent on teaching (contact hours)
are published in the TALIS 2013 datasets, Table 6.12 (OECD, 2014b).

4.5

Educational outcome

Finally, to complete the conceptual model, the question of how to measure the outcome
(educational achievement) must be addressed. For the purpose of this study, and so as to
ensure replicability and transparency, educational achievement will be measured by each
country’s PISA score. This is an arguably narrow definition of an educational outcome and
has been criticized for being culturally biased (due to bias in test items and no consideration
for cultural dispositions), unfair (due to age based, not grade based, student selection), and
non-representative (due to selective school and student participation) (Bracey, 2004, 2009;
Meyer & Benavot, 2013a). Rather than measuring learning, Dohn (2007) claims that PISA
only really measures students’ skills in assessment situations, and from a philosophical
perspective there are concerns that PISA’s dominance in fact aligns schools too closely
to interests of economic efficiency instead of student cognition, independent thinking and
civic participation (Meyer & Benavot, 2013a).
However, despite these and other criticisms (mentioned in Chapter 2), PISA is today a
global yardstick in educational assessment, and is considered to be the gold standard instrument for measuring the progress of school performance and student learning over time
(Breakspear, 2014). It is widely accepted as a proxy for educational performance and
serves the difficult (and at times questionable) purpose of simplifying and quantifying
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complex educational phenomena and making that data available for extensive secondary
research (Gustafsson, 2008; Johansson, 2016; Owens, 2013). Whereas it is concerning that “what we choose to measure in education shapes what we collectively strive to
achieve” (Breakspear, 2014, p. 4), this same narrow focus that gives rise to these criticisms, also makes accessible the complex and extensive database of knowledge that permits considerable comparative study of educational goals and outcomes across more than
70 countries.
Therefore, due to the international critical acceptance afforded PISA as one measure of educational performance, the accessible nature of the comparative data that this assessment
makes available, and the fact that it today measures performance and educational conditions in such a large number and broad range of countries, across several subject areas,
and over multiple years, I consider it an appropriate measure for the educational outcome
– student achievement – for this study.

4.6

Research questions

Based on this conceptual model, my research questions are:

• Are some national contexts (system-specific factors) consistently associated with
better PISA results?
• How do national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes?
• How can a set-theoretic analysis of PISA, TALIS, and other macro data contribute
to understanding this contextually complex relationship?
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Research method
Researchers have, for decades, made comparisons of outcomes and conditions, and analysed associations and correlations, to make sense of the social world and to “identify
regularities, to generate hypotheses, and to test ideas about cause and effect” (Reimers
& O’Donnell, 2016, p. 3). In contemporary educational research, global organisations
have measured and analysed educational inputs and results through international and regional large-scale assessments such as Trends in International Mathematics and Science
Study (TIMSS), Progress in International Reading Literacy Study (PIRLS), Programme
for International Student Assessment (PISA), and the Latin American regional assessments PERCE, SERCE & TERCE. These assessments periodically measure students’ academic performance, generate large amounts of data, provide impetus for international case
studies of educational systems, and have resulted in a new wave of evidence-based policy
recommendations. However, using this non-experimental correlational data to identify
best practices and propose evidence-based policy recommendations has been criticized
as reading unsubstantiated causality into the findings, erroneously assuming that social
and educational phenomena adhere to general linear realities, and being based on cases
selected according to the presence of the desired outcome, which may result in bias and
overgeneralization (Abbott, 1988b; Auld & Morris, 2016; Games, 1990; McIntyre, 2015;
Springer, 2010; Thompson, Diamond, McWilliam, Snyder, & Snyder, 2005). Additionally, the absence of complex, conditional considerations has raised concerns about the
validity of the resulting policy recommendations for diverse contexts (Rohlfing, 2012).
In this chapter, I will present an alternative approach to exploring the relationships of conditions with student performance at the macro, cultural, policy, and teacher professional
levels, within contextually complex systems. I will briefly describe current quantitative
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and multiple case study approaches and highlight some strengths and weaknesses of each
approach. Following this introduction, I will discuss set-theoretic methods, and specifically QCA, as an alternative methodological approach for examining social phenomena
from contextually and causally complex perspectives. In particular, I will focus on the
history, acceptance, and criticisms of the method, and present two-step QCA as an appropriate method for rigorously exploring research questions that interrogate the interaction
of remote and proximate conditions on outcomes of interest. I will then describe my research method, considering both my approach (and why it is set-theoretic) and my data
analysis technique, concluding with a full explanation of the two-step data analysis procedure employed in this study.

5.1

Typical research approaches in international comparative education

The new wave of international comparative assessments in education, dominated by organisations such as the International Association for the Evaluation of Educational Achievement (IEA), the OECD and Laboratorio Latinoamericano de Evaluación de la Calidad de
la Educación (LLECE), has completely changed what is imaginable and possible within
comparative education. As shown in Table 5.1, over 5.5 million individual student assessments have been collated and analysed by these organisations over the last three decades.
Each assessment cycle has included the gathering of data on demographic, family, school,
and community variables, and the compilation of thousands of pages of published reports.
Resulting analyses rank countries not only on academic results, but also on different variables hypothesized to affect those results, providing abundant material for third party analysis and the elaboration of international score cards, benchmarking practices, and policy
recommendations. Two of the most common methodologies in this comparative research
of educational systems are quantitative analyses using correlational and regression methods, and multiple case studies.

5.1.1

Quantitative methods

Broadly speaking, there are four types of quantitative designs in comparative educational
research: experimental, causal-comparative, correlational, and descriptive designs. A
large number of methodologists consider experimental research to be the only valid method
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Table 5.1
International assessments PISA, TIMSS, PIRLS, PERCE, SERCE, & TERCE, 1995 2018
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for discerning causality (for example, Games, 1990; Light, Singer, & Willett, 1990; Murnane & Willett, 2011; Springer, 2010; Thompson et al., 2005); nonetheless, not all educational phenomena “are readily amenable to experiments” (Thompson et al., 2005, p. 181).
Many of the arguably causal variables in education (such as gender, socio-economic status, type of school, teacher quality), cannot be manipulated for reasons of nature, ethics,
or scale (Springer, 2010). Therefore, correlational and descriptive methods are common
statistical approaches in education and other social sciences.
Multinational studies of educational achievement (such as PISA) often adopt similar mixes
of correlational and descriptive analyses to describe the associations that exist between
conditions and outcomes. Researchers communicate their findings through a combination of summary statistics (e.g., frequency, central tendency, and variance) and statistical
methods describing linear relationships (e.g., Pearson’s Correlation Coefficient, contingency tables, and regression analyses). However, critics argue that the use of these quantitative methods has become too widespread and has come to dominate the research agenda,
when other approaches may be warranted (Abbott, 1988b; Auld & Morris, 2016; T. Burns
& Schuller, 2007; Gustafsson, 2008; Thompson et al., 2005). Two particular areas of
concern have been the validity of general linear reasoning for social phenomena, and the
often-unjustified causality that researchers present in their findings.
Abbott (1988b), the same researcher cited in the previous chapters for the development
of the ecological-institutional theory of professions (Abbott, 2005), raised early concerns
about general linear reasoning in social sciences. He proposed that the dominance of linear models and statistical methods in sociology had resulted in researchers “reify[ing] an
entailed mathematics into a representation of reality” (p. 181) and thereby presenting the
social world as adhering to a general linear logic and construction. Due to the strength
and general acceptance of the method, researchers have come to treat the social world as
though it adheres to the assumptions of linearity, independence, normal distribution and
equal variance of residuals, can be manipulated through linear transformations, and ultimately can be made to obey the rules of linear causality. Abbott claimed that although the
general linear method is a “formidable and effective method” (p. 169), it has so deeply influenced our understanding of social reality, that researchers may have become blinded to
important phenomena and interesting problems that will only be rediscovered through the
diversification of formal research techniques (Abbott, 1988b). This linear reasoning for
understanding the social world, and some of the errors that have evolved from its general
acceptance, was one of the central theses upon which Rosling (2018) based his international bestselling book1 “Factfulness”. He insisted that readers must resist 10 human in1

#1 Sunday Times Bestseller, #1 Wall Street Journal Bestseller, Irish Times Bestseller
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stincts, including the straight line instinct and the generalization instinct, if they ever hope
to factfully understand the world (Rosling, 2018).
In regards to unwarranted claims of causality, investigators are normally clear in asserting
that their studies are based on survey or test data, and “cannot identify cause-and-effect relationships between policies/practices and student outcomes” (OECD, 2016a, p. 25); but
despite this, their findings have still been used for evidence-based policy recommendations, wherein causality may be problematically implied or interpreted (Auld & Morris,
2016; T. Burns & Schuller, 2007; Gustafsson, 2008; Thompson et al., 2005). For example,
recent policy recommendations from the OECD have suggested that the following policy
initiatives will raise educational achievement (an arguably causal claim):
• strengthening the technical core of professional practices,
• attracting, recruiting and retaining high quality graduates,
• providing support for teachers’ continued learning and development,
• implementing policies that support teachers’ peer networks,
• adequately compensating teachers and rewarding best performers,
• improving the general status of teaching in the job market, and
• allocating the best teachers to the schools and students where they can make the
most difference (OECD, 2013, 2016a, 2016b; Schleicher, 2012).

Nevertheless, due to the non-random sample of countries that participate in international
large-scale assessments (ILSAs), the complexity of the educational systems that are studied, and the cross-sectional research designs that are employed, policymakers and practitioners must take care in inferring generalizations, assigning causality to specific system features, or making inferences about cause and effect (Burdett & O’Donnell, 2016;
Gustafsson, 2008; Owens, 2013). Unfortunately, some researchers are less rigorous than
the OECD in their use of causal language and do, in fact, “use causal language when discussing the relations found, even when there is no basis for causal inference” (Gustafsson,
2008, p. 15).
These statistical, general linear studies, and the resulting recommendations, have drastically changed the way that decisionmakers view educational achievement and school
systems, producing seemingly better-informed dialogue and decision making around the
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delivery of equitable and excellent education for all students. However, the advocacy of
cross-national organizations for the transfer of specific successful policies based on supposedly generalizable causal claims, in turn substantiated by inherently complex, conditional and correlational explanations, is arguably a “misapplication of syllogistic reasoning” (Auld & Morris, 2016, p. 203). Due to assumptions of linearity, additivity, and
variable independence, and the possibility of spurious correlations, ambiguous directionality, and the third variable problem (where a third, confounding variable explains the
correlation), the results of these studies may not be a valid basis for the identification of
causal relationships, which should precede the isolation and transfer of individual policy interventions (Auld & Morris, 2016; Games, 1990; Gustafsson, 2008; Owens, 2013;
Thompson et al., 2005).
A second research approach, frequently adopted by universities, educational consultancies,
and policy entrepreneurs, has been to select several countries from these international
databases and conduct in-depth multiple case studies.

5.1.2

Multiple case studies

The case study methodology is designed to explain complex social phenomena in detail
(Byrne & Ragin, 2009; Hantrais, 2009; Yin, 2014). It is an appropriate methodology for
answering questions about “how” or “why” certain social phenomena work (Yin, 2014,
p. 4), and according to Yin, is the preferred method for investigating contemporary phenomena, especially when the manipulation of conditions or behaviours is not viable or
ethical. It is an empirical analysis, usually including thick description of a small sample
of cases and conditions, from which theory is inductively extrapolated to make generalizations about populations of similarly complex systems (Byrne & Ragin, 2009; Hantrais,
2009; Rohlfing, 2012).
Over the last several decades, modern sophisticated case study methods have been developed to model and investigate complex causal relationships (George & Bennett, 2004).
Methods such as process-tracing, qualitative comparative analysis, and coincidence analysis, have facilitated the exploration contextual complexity (Byrne & Ragin, 2009; George
& Bennett, 2004) and allowed researchers to “elucidate causation and to specify the range
of applicability of [those] causal mechanisms” (Byrne & Ragin, 2009, p. 2).
Despite these advances, the approach in international comparative education has, to date,
been more traditional and descriptive in nature. Cases have typically been selected based
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on a previously identified desirable outcome and have been described in detail to “identify and measure the indicators that best represent the theoretical concepts the researcher
intends to measure” (George & Bennett, 2004, p. 20). In addition, and as illustrated in
Table 5.2, these case studies have tended to focus on a limited group of countries, chosen
for their high performance in international assessments.
The case studies briefly described in Table 5.2, all conclude with policy recommendations for improving the education systems in countries other than those studied (DarlingHammond, 2010; Darling-Hammond & Rothman, 2015; National Center on Education
and the Economy, 2018; Ripley, 2013; Stewart, 2012; Tucker, 2011). For example, DarlingHammond and Rothman (2015) closed their multiple case study of teaching in high-performing
systems advocating for policies that:
• sustain a systematic approach to the development of the teaching profession,
• recruit, select, prepare and mentor high quality graduates,
• make teaching an attractive profession through reasonable compensation and working conditions,
• invest in continual learning for teachers,
• put sufficient resources where they are most needed, and
• proactively recruit and develop high-quality leadership.

These recommendations are aligned with the OECD recommendations mentioned in the
previous section. However, the research arguably suffers from indeterminacy, as different
unidentified causes, or combinations of causes (depending on the context), could have resulted in the same outcome (high-performance) (Schneider & Wagemann, 2012; Ragin,
2008). What’s more, the selection of cases is truncated on the dependent variable (highperformance) and no contradictory or inconsistent cases are considered, arguably resulting
in case selection bias and over-generalisation (Auld & Morris, 2016). Finally, the absence
of the exploration of complex, conditional considerations, or possible multiple combinations of conditions for attaining the outcome in different contextual configurations, challenges the validity of the policy recommendations in different contexts (Rohlfing, 2012).
The countries (and systems) that are most frequently investigated in these case studies of
best performing systems include Canada, Finland, Australia, Shanghai-China, South Korea, and Singapore (as illustrated in Table 5.2). Occasionally, comparison countries have
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Table 5.2
Examples of published case studies of high-performing education systems
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been included to illustrate a particular characteristic of a system, for example, Chile (compared to Finland by Seppänen et al. (2015) in their study of school choice), and Chile, Sweden, and the USA, used as counter examples to Cuba, Finland, and Canada by Adamson
et al. (2016) in their comparative study of privatization in global education reform.
This research has resulted in broadly accepted hypotheses, but also in criticisms concerning the generalizability and transferability of findings (Auld & Morris, 2016; Meyer & Benavot, 2013b). Within that context, and within social research, alternative methods have
emerged that can interrogate complex conditional considerations, be applied to existing
data in education, and bridge the gap between these quantitative and case-study traditions.
These alternatives may enrich our current understanding of educational input-output relationships in varying contexts.

A comment on Finland
As apparent in Table 5.2, Finland has become one of the most (if not the most) studied country within these multiple case studies. Since being surprisingly ranked as a top
performing country in PISA 2000, researchers and policy makers have poured into the
country to study what has become known as the “Finnish miracle”, and to copy Finland’s
educational policies (Sahlberg, 2011). Even the country’s biggest promoters and leading
educational experts have expressed caution, indicating that although the country is an inspiriration in educational transformation, a model of excellence and equity, and an icon of
hope for policy makers who want to believe that improvement is possible, Finland is also
a very unique country (Sahlberg, 2015). Despite the belief that countries can learn from
one another, and can therefore learn from Finland, Sahlberg has emphasized that it is the
countries that are in similar circumstances to Finland during the 1990s, that will have the
best results from the lessons that Finland has to offer (Sahlberg, 2015). However, there
is evidence of the uncritical adoption of Finnish educational policy by many countries,
which has resulted in the perjorative term “policy-based evidence-making” being applied
to the phenomenon (Chung, 2016, p. 207).

5.1.3

Aligning methods with ontology in comparative research

General linear models have prevailed in comparative research and have led to a certain
understanding of social processes that is limited by the assumptions of general linear reality (Abbott, 1988b; Hall, 2003). On the other hand, case studies of a reduced number of
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cases have provided rich descriptions of a few systems and outcomes, with a limited range
of generalizability (Byrne & Ragin, 2009). According to Abbott (1988b) this has resulted
in theory and methods in social research that are “divided by the unnecessarily narrow
approach to causality implicit in the dominant methods in the discipline” (p. 183). This
was explored in depth by Hall (2003), who claimed that contemporary debates in comparative politics have paid too much attention to methodology and too little attention to issues
of ontology. He defined ontology as the fundamental assumptions that researchers make
about the nature of the social world and the nature of the causal relationships within that
world. He argued that “the ontologies of comparative politics have substantially outrun its
methodologies” (Hall, 2003, p. 375).
Early debates about the strengths and weaknesses of the dominant methods of statistical
analysis and comparative case studies in social research led to claims that statistical methods were superior for establishing causal inference because the small-n nature of comparative studies was fraught with omitted variable bias and robustness issues (Hall, 2003;
Lijphart, 1971, 1975). Whenever sufficient cases were available, it was considered advisable to shift to the statistical method (Lijphart, 1975), which meant in practice that a heavy
emphasis was placed on regression analysis (Hall, 2003). But researchers within comparative politics and other comparative social disciplines, came to believe that standard
regression analysis and comparative case studies only provided bases for causal inference
when the causal structure of the phenomena of interest conformed to the methods’ exacting
sets of assumptions, which in themselves implied specific ontologies (Hall, 2003). At the
same time, the prevailing ontologies in comparative research were expanding beyond the
assumptions of “causal variables with strong, consistent, and independent effects across
space and time toward ones that acknowledge more extensive endogeneity and the ubiquity
of complex interaction effects” (Hall, 2003, p. 387). Scholars had become interested in
problems that involved reciprocal causation and interaction effects that either broke with
the general linear assumptions or were too complex to fully model as linear relationships
(Abbott, 1988b; Hall, 2003; Ragin, 1987).
According to Hall (2003), it was Ragin (1987) that first drew attention to this ontological / methodological dilemma, especially in situations where theory suggested that the
outcome was caused by diverse combinations of factors that were combined differently
across cases, a phenomenon that the parameter estimates of regression models could not
normally identify. As Abbott (1988b) observed, in such cases the conditions required
for robust regression analysis were simply not met. Today, important social theories are
based on ontological views that consider outcomes to be the results of processes in which
interactions, sequencing, and collinearity are important (Hall, 2003). Yet, despite this,
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the dominant methodologies are still based on the standard regression model. That said,
Hall (2003) emphasized that the statistical method and regression analysis should not be
abandoned, as despite limitations, they have high value for some types of problems and
research questions – just not for every problem or question. The solution to the dilemma
of ontologies that have outrun methodologies is not to narrow the range of methods available to the researcher, but rather to expand that range to include alternative methods that
align with modern ontologies about causal structures in the social world. According to
Hall, one of the most promising alternative methods, that aligns contemporary ontology
with methodology in comparative research, is the set-theoretic method developed by Ragin
(1987, 2000) – Qualitative Comparative Analysis (Hall, 2003, p. 387).

5.2

Set-theoretic methods and Qualitative Comparative
Analysis (QCA)

Comparative educational research, conducted through quantitative and case study methods, has resulted in interesting hypotheses and convincing findings, but also in criticisms
concerning the implied causality, generalizability, and transferability of those findings.
Since the 1980s, new, set-theoretic methods have emerged that offer a middle path between these two approaches to social research, and extend and elaborate new principles
of social research that go beyond their current limitations (Ragin, 2008). According to
proponents of set-theoretic methods, set theory is central to most social research (Ragin,
1987, 2008; Rihoux & Ragin, 2009; Schneider & Wagemann, 2012). Two frequently used
terms in social research, necessity and sufficiency, are complexity-oriented set-theoretic
concepts that are incompletely explored through typical correlational methods, as additive
linear models inadequately model multiple causal path processes (Abbott, 1988b; Hall,
2003; Koenig-Archibugi, 2004; Schneider & Wagemann, 2006; Vis, 2009). Non-additive
specifications within these models, such as interaction terms, are limited in their usefulness for small to medium-n studies, which is often the size of the population of interest in
macro-comparative social research. As Schneider and Wagemann (2006) indicate, “largen statistical techniques have led to a remarkable increase in terms of rigour and breadth
of comparative analyses. . . [but] this has come at the expense of theoretical subtlety” (p.
754). New methods of social inquiry, designed to analyse set relations, offer an alternative
for exploring this subtlety. Qualitative Comparative Analysis (QCA) is the most formalized and complete of these set-theoretic methods (Schneider & Wagemann, 2012), and
since being first advanced by Ragin in the 1980s, has been widely developed and applied
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in comparative politics and sociology. The method has become popular in the political,
social, organizational, and environmental sciences, particularly in European academic institutions, for advancing innovative analysis of logical combinations of conditions and
outcomes in complex social systems.

5.2.1

History of QCA

To properly understand set-theoretic methods in general, and specifically QCA, it is important to consider its history and development trajectory. The logical foundation for the
method first emerged during the 1700s and was formalised by Mill (1843) in his canons
for logical induction. The most important of these canons were the method of agreement
and the method of disagreement (canons 1 and 2, respectively). These state that:

FIRST CANON: If two or more instances of the phenomenon under investigation have only one circumstance in common, the circumstance in which
alone all the instances agree, is the cause (or effect) of the given phenomenon
(p. 454)
SECOND CANON: If an instance in which the phenomenon under investigation occurs, and instance in which it does not occur, have every circumstance
save one in common, that one occurring only in the former; the circumstance
in which alone the two instances differ, is the effect, or cause, or a necessary
part of the cause, of the phenomenon (p. 455)

Systematic comparative procedures originated in the natural science disciplines of botany
and anatomy in the 18th and 19th centuries and made use of Mill’s canons (Berg-Schlosser,
De Meur, Ragin, & Rihoux, 2009). In the mid 1980s, Ragin identified this comparison
of the characteristics of cases for establishing causal relationships as a useful tool for researchers faced with the task of reducing the complexity inherent in social research. He
developed QCA as a systematic, computer-based, comparative approach for exploring hypotheses of complex causal patterns in the social world (Ragin, 1987, 2000, 2008; Schneider & Wagemann, 2006, 2012).
QCA has since been widely developed and applied in a range of comparative social sciences. The approach and analysis technique are well documented in handbooks written by
Ragin (1987, 2000, 2008), Caramani (2009), Rihoux and Ragin (2009), Rohlfing (2012),
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and Schneider and Wagemann (2012). It was initially developed for research in comparative politics and historical sociology (for example, welfare state studies), and as a result,
was framed primarily as a macro-comparative approach due to the macro level of the societies, economies, states, and other social and cultural formations that these disciplines seek
to explore and explain. As the number of cases in such studies is usually limited to (for
example) the current 200 or so countries worldwide, the 50 U.S. states, or the 34 OECD
member countries, QCA became, and is still, widely seen as small to medium-n approach.
QCA techniques have more recently been successfully applied to large-n research designs,
as well as studies at the meso (organization or community) or micro (group or individual)
level (Berg-Schlosser et al., 2009). The original QCA technique – known as QCA and
now referred to as csQCA – was developed for the analysis of the explanatory conditions
of cases that had been calibrated into dichotomous sets (crisp sets), and was promoted as
a “synthetic strategy” to “integrate the best features of the case-oriented approach with
the best features of the variable-oriented approach” (Ragin, 1987, p. 84). Later developments deepened this approach of bridging qualitative (case-oriented) and quantitative
(variable-oriented) techniques and allowed for set calibration and analysis based on fuzzy
(continuous) sets (fsQCA) and multiple value sets (mvQCA).
The central principles of the method, as presented by Berg-Schlosser et al. (2009), Ragin
(1987, 2000, 2008), and Schneider and Wagemann (2012) (and expanded and illustrated
more fully in the sections on QCA as an approach and a technique), include the determination of combinations of conditions that are consistent with the occurrence and nonoccurrence of the outcome of interest. The occurrence and non-occurrence are analysed
separately due to assumptions of asymmetric causality (just because the presence of a
condition is causally linked to the presence of the outcome, it can not be assumed that the
absence of the outcome will be causally linked to the absence of the outcome – a separate
anaylsis is required to prove this claim). Different solution terms are accepted as causes
for the same outcome, reflecting the complexity of the real world.
Data are calibrated into sets, for example, the set of wealthy countries (whereby a qualitative decision is made as to what justifies “wealthy” and countries are assigned a set
membership score based on that decision), and three different types of sets can be analysed. Crisp-set QCA (csQCA) uses binary values for set membership indicating either full
membership (1) or full non-membership (0). Fuzzy-set QCA (fsQCA) uses continuous
values between 1 and 0 to indicate degrees of set membership between full membership
(1) and full non-membership (0). Multi-value QCA (mvQCA) allows for categorical values for different types of set membership (for example, (1) cat, (2) dog, (3) hamster, as
calibrations for the set of “pets”). However, mvQCA is less well known, less frequently
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used, and produces more complex answers (and, therefore, is not used or discussed further
in this thesis).
Once the condition sets have been calibrated and a full table of calibrated data is produced, researchers collapse these data into a truth table containing a row for each possible
configuration of conditions, with corresponding information on the frequency of cases
matching this configuration and their consistency with the occurrence of the outcome. All
configurations that meet the established consistency thresholds are considered to be solution terms within a complex solution, which is minimized according to Boolean logic
and Mill’s canons. In most social constructs and due to the phenomenon known as limited diversity, some configurations of conditions will likely lack empirical cases and these
empty truth table rows are termed logical remainders. The researcher can make informed
decisions about whether some of these logical remainders would be expected to produce
the outcome (based on previous theories, literature, or other justified reasons), and then
use those rows to further minimize the solution, arriving at an intermediate solution (intermediate in terms of its complexity). An even more parsimonious solution can be attained
by allowing the computer software to use whichever logical remainder rows are useful for
simplification. Researchers must always indicate and discuss the type of solution (complex, intermediate, or most parsimonious) that they have decided is most appropriate for
their study.
Finally, QCA software reports the level of consistency and coverage of the complete solution formula, and for each solution term within that formula. In the case of csQCA, the
consistency value represents the proportion of cases that present the combination of conditions and that are members of the outcome set. The measure for coverage indicates the
proportion of all cases that are members of the outcome set and that present that particular
combination of conditions.

5.2.2

Acceptance of QCA

QCA, as an approach and data analysis technique, has become progressively more widely
accepted as an alternative research method in some disciplines of social science (Schneider,
2018a). This is due to the many benefits that the method offers for macro social research,
which can be summarized in the following ten points (Legewie, 2013). QCA:

1. is a unique set of tools for tackling questions based on causal complexity,
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2. offers a boost in analytic potential for cross-case comparisons in medium-n data sets,
3. helps make macro social research more systematic and transparent,
4. provides insights into causal and/or typological patterns,
5. identifies patterns as well as the cases that deviate from those patterns,
6. uses clear logical operations,
7. provides guidance on formal language that clearly conveys a study’s central findings,
8. increases the transparency of analyses by making explicit a number of choices that
the researcher must make (such as concept formation, scoping, and counterfactual
analysis),
9. abstracts from the idiosyncrasies of single cases and develops comprehensive accounts of phenomena, and
10. iteratively refines these accounts through a close dialogue between within-case analyses and formalized cross-case comparisons.

By providing established guidelines for the calibration of many types of qualitative and
quantitative data into conditions, and the systematic and iterative analysis of those conditions through a combination of mathematical functions and transparent qualitative decision
making, QCA combines the strengths of the qualitative and quantitative traditions (Ragin,
2006, 2008; Schneider & Wagemann, 2012). It is therefore a powerful tool for the development of mid-range social theories, provides innovative insights for causal inference, and
provides positive advancement for public policy research (Legewie, 2013; Ragin, 2008;
Schneider & Wagemann, 2012).
In a systematic mapping of published QCA applications between 1984 and 2011, Rihoux
(2013) concluded that csQCA has consistently been the most frequently applied set-theoretic
technique (accounting for over half the total publications), that QCA is most frequently applied in the field of political science (followed by economics, management, and sociology),
that it is most frequently applied at the macro (country) level and in studies with more than
20 cases and more than 4 conditions, and that the cumulative number of journals that have
published QCA applications exceeded 200 in 2012. I illustrate the range of published
QCA articles in the summaries of international case study research that apply the method
in Table 5.3.
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Table 5.3
Examples of QCA in international case study research
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5.2.3

Criticisms of QCA

QCA, as an approach and data analysis technique, has excellent goals, summarised by
Collier (2014) as “a new approach to studying equifinality” (p. 3). This approach includes:

multiple causal paths; distinctive tools for assessing causal interactions; an
insistence on the importance of context; a strong commitment to mobilizing
case knowledge; and a central emphasis on the interplay of theory and case
knowledge that brings together deductive and inductive approaches to gaining
new insights (p. 3).

Unfortunately, these goals are not always achieved in published examples of applied QCA.
This has resulted in a series of criticisms, and in some cases the outright dismissal, of the
method as an interesting alternative for social research. These criticisms have primarily
focussed on (1) methodological orientations (similar to the method wars between qualitative and quantitative researchers, only here both sides have a common foe), (2) some
poor empirical examples of applied QCA, and (3) analytic problems such as measurement error, treatment of limited diversity, validity, sensitivity, and robustness, which are
primarily problematized by traditional quantitative researchers. During 2014, these and
other criticisms were discussed and replied to in published symposiums in the journal of
Qualitative and Multi-Method Research (Volume 12, Number 1), and the journal of Social
Methodology (Volume 44, Number 1). In the following paragraphs I summarize these
critiques.
The criticisms that are grounded in methodological orientations include comparisons with
traditional qualitative methods, comparisons with traditional quantitative methods, and
claims that QCA adds nothing new to the methodological options that exist. Critics have
claimed that QCA includes too many deterministic operations and too much lost information due to set calibration to be useful, and that it includes too many qualitative decisions
to be trustworthy (see, for example, Lucas & Szatrowski, 2014; Seawright, 2014; Tanner, 2014a, 2014b; Vaisey, 2014). Lucas and Szatrowski (2014), and Lucas (2014) in
his rejoinder, stated categorically that traditional qualitative methods are always better.
Based on simulations (which include errors and are not replicable, as I discuss further on)
they claimed that the transformation of data into forms that are amenable for Boolean and
fuzzy-logic analysis is counterproductive and results in the loss of rich qualitative case
information. They concluded that “QCA is a wholly ineffective research method, provid107
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ing a fatal distraction that, far from realizing the promise of qualitative and comparative
historical research, sabotages such analyses” (Lucas & Szatrowski, 2014, p. 3). Tanner
(2014a) claimed that QCA is of questionable value for policy evaluation, a critique that he
also levelled at conventional regression-based quantitative analysis. He claimed that wellestablished methods of policy evaluation already existed, and that by “conceptualizing
policy outcomes in terms of bounded sets and scoring cases according to set membership
forces causal inference into a framework ill equipped to uncover meaningful variation in
outcomes” (p. 24) and therefore jeopardized any contribution to social research that QCA
may make. He concluded that there are “serious concerns about QCA’s wider contribution to good causal inference” and that the method therefore required ongoing scholarly
attention due to its major shortcomings (Tanner, 2014a, p. 24). These authors also claimed
that:
• conventional studies yield the kind of insights policy analysts urgently need, whereas
the QCA offers findings that are unhelpful and uninterpretable,
• the assumption of asymmetric causation lacks validity as it runs counter to currently
accepted statistical claims,
• net effects thinking – defined as analysis limited to estimating net effects of independent variables on outcomes and strongly criticised by proponents of QCA (Ragin,
2006) – is important for insight into causal relations and interactions,
• complex conjunctions of conditions are not the same as interactions (and QCA measures only the former),
• the large number of causal paths that result with QCA, often with few empirical
cases, are unnecessarily difficult to interpret,
• the assumptions made around omitted variables, limited diversity, and functional
form, are just as serious in QCA as in other statistical methods,
• QCA is not case oriented (as claimed), but rather complexity oriented,
• the truth tables (which they consider to be the only real benefit of QCA), actually
predate QCA, thereby eliminating the contribution of the method, and
• QCA doesn’t adhere to the current standards for causal inference that mandate careful choices in making inferences (Collier, 2014; Lucas, 2014; Lucas & Szatrowski,
2014; Tanner, 2014a, 2014b; Vaisey, 2014).
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Most of these criticisms originate in reviews of unfortunately deficient applied examples of
QCA (for example, Lucas & Szatrowski, 2014), or in the authors’ conviction that current
methods suffice for the type of research questions that they believe to be important (for
example, Seawright, 2005). They also fail to appreciate that in taking a middle road of
synthesis between qualitative and quantitative methods, QCA does not aim to necessarily
maintain either the full focus on qualitative cases nor solely on measurable comparisons.
Rather than “violating the principles and interests of both qualitative and quantitative research at once” and “fumbl[ing] away the advantages of both methodological traditions”
(Lucas & Szatrowski, 2014, p. 65), the published responses by QCA scholars to these criticisms show the contribution of the method (Ragin, 2014; Rohlfing & Schneider, 2014;
Schneider, 2016; Thiem, 2014, 2016). They indicate that QCA does in fact effectively answer the types of research questions that it is designed to consider, and rather than improve
either qualitative or quantitative approaches, QCA offers an alternative and often complimentary consideration of social phenomenon (Rohlfing & Schneider, 2014; Schneider,
2016; Thiem, 2014, 2016). Instead of the unproductive focus on the distinctiveness (and
relative superiority) of different methodological approaches, Paine (2016) suggested that
the exploration of the areas of overlap between methods would better help academics from
distinct traditions to understand each other’s work and appreciate the challenges that all
researchers face when making inferences.
The criticism of poor empirical application of QCA requires little embellishment. Many
early, and even some recent, published articles using QCA have fallen short of the best
practices published for the method (Mello, 2012; Schneider & Wagemann, 2010). This has
resulted in amateurish and mechanical applications of the technique, little consideration
of the principles of the approach, and findings that are untrustworthy or even spurious
(Lucas & Szatrowski, 2014; Rohlfing, 2018; Vaisey, 2014). Collier (2014) emphasized
the importance, for the integrity of QCA, of staying close to Ragin’s central foundation of
social research as a dialogue between ideas and evidence, which in itself is a cornerstone of
good comparative research. However, he posited that much applied work in QCA ignored
this component and focused solely on the algorithms and computer software aided solution
formulas. In addition to these general criticisms, it is worth noting that the effect of the
published critique of QCA by Lucas and Szatrowski (2014) has itself been invalidated by
the errors in their analyses and interpretations (Vaisey, 2014). The antagonistic tone of
their article, and the errors in their simulations (which other researchers have since been
unable to replicate), have meant that their claims and findings, despite often being cited as
evidence against the method, have been held in contention by proponents and critics alike.
Ragin (2014) concluded that
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they botch their only application of QCA to empirical evidence ... In their
analysis of simulated data, L&S present incorrect results that cannot be duplicated with the data they present. In the end, L&S are further from their
objective of discouraging the use of QCA than they were before they began
(pp. 93-94).

Finally, there are valid criticisms of analytic problems facing QCA, but these problems do
not uniquely apply to this method. For example, the ratio of cases-to-variables is viewed
as an analytic problem as “researchers frequently use QCA in situations with a serious n/k
problem” (Krogslund & Michel, 2014, p. 26). But this “major vulnerability” (Krogslund
& Michel, 2014) was first identified as the “many variable, small-n problem of the comparative method” (Lijphart, 1971) and continues to be an issue in many qualitative and
quantitative studies. In QCA, having too many variables (regardless of the number of
cases) becomes immediately unwieldy and impossible to interpret, as the truth tables (the
key analytic tool of QCA) have 2k rows (where k is the number of conditions), and each
row of the truth table should be considered in the interpretation of the findings (as either
a row that is consistent with the outcome, consistent with the non-outcome, or a logical
remainder). A study that includes 5 conditions, will therefore generate a truth table with
32 rows, and 6 conditions will generate 64 rows, so it is easy to appreciate how the responsible QCA researcher will choose to limit the number of conditions in their analytic
model.
Vaisey (2014) drew attention to the possibilities of confounding “real relationships with
patterns of missingness” (p. 110) and that false positives may make it too easy to claim
statistical relationships when in fact only noise exists. He expressed concern that naı̈ve
users “will simply dump variables into the software and then start making up stories”
(p. 111) but emphasized that regression is not immune to these same problems and that
experienced and knowledgeable users can avoid these pitfalls in both regression and QCA
(Vaisey, 2014). Lucas and Szatrowski (2014) claimed that QCA made no allowance for
measurement error and was therefore not appropriate for stochastic social realities, and
Seawright (2014) claimed that conventional researchers were dissatisfied with the results
of QCA when there was limited diversity in the data set. He did however qualify his
comments indicating that the “one thing nearly all scholars agree on is that in the social
sciences, there is always limited diversity” (p. 121).
Other criticisms included the complexity of the results, the handling of logical remainders
(logically possible but empirically not observed configurations), and the non-transparent
use of simplifying assumptions. However, as Schneider and Wagemann (2006) and Ragin
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(2000) have indicated, similar assumptions and computer aided decisions about theoretical
(non-observed) configurations occur in regression analysis and other statistical methods.
The advantage of QCA is that, when correctly implemented, researchers must make explicit decisions on the logical remainders and limited diversity and document those decisions. Theory plays a prominent role in coping with limited diversity in QCA, and one of
the major strengths of QCA is that its forces scholars to explicitly think about non-existent
cases – a process for which there is no straightforward solution in standard statistical techniques (Schneider & Wagemann, 2006).
It is, of course, important to continue to grapple with these, and other, issues and criticisms
of the method. There is undoubtedly progress still to be made in presenting and discussing
complexity in such a way as to produce productive insights, balancing case knowledge with
the use of algorithms and computer software, using simulations in QCA in a stable, valid
and replicable way, and transparently treating empty rows (logical remainders) in the truth
table, among other issues (Collier, 2014). But progress must also be made in expanding
the range of methods available to social researchers to include alternative methods that
align with modern ontologies about causal structures in the social world (Hall, 2003).
As “we cannot determine the character of social phenomena a priori, we have to apply
methods based on different assumptions and subsequently evaluate the plausibility of their
respective results based on theoretical and substantial insight” (Skaaning, 2011, p. 394),
and this application and evaluation of alternative methods is a developmental process that
takes time and academic debate. As Abbott (1988b) reminds us, general linear methods
certainly did not emerge fully developed in the works by Wright (1921) on correlation
and causation, Duncan (1955) on multiple range and f -tests, or Blalock (1960) on social
statistics. The method became a paradigm over time, and through a developmental process
of application, evaluation, criticism, and growth.
“To ask that alternatives achieve that development instantaneously is to deny the possibility
of alternatives” (Abbott, 1988b, p. 184).

5.2.4

QCA as a research approach

Qualitative comparative analysis was developed by Ragin (1987) for the analysis of causal
conditions for a social outcome in a medium number of cases (Berg-Schlosser et al., 2009;
Ragin, 1987, 2000, 2008; Rihoux, 2006; Rihoux & Ragin, 2009; Schneider & Wagemann,
2012). QCA is a comparative case-oriented research approach based on set theory, and a
research technique based on Boolean algebra and logical operations. It aims to develop
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explanatory models on the basis of the systematic comparison of cases and has been applied in numerous studies in a range of fields in social science and policy studies (Marx
& Dusa, 2011). Gerring (2001) and Hall (2003) claimed that QCA was one of the few
genuine methodological innovations from the end of the 20th century.
For many social science researchers, QCA is simply an analytic tool that permits valid
generalization from mid-sized case studies (5-50 cases) (Bara, 2014; Ragin, 2000, 2008).
Although true, this overlooks the fact that QCA can also be used in large-n scenarios and is
an approach with many other unique (and more important) benefits for the social sciences.
QCA focuses on causally relevant commonalities that are uniformly present in a set of
cases, and through analytic induction identifies cross case patterns (Ragin, 2008). It specifically addresses research questions that are expressed in logical, set-theoretic terms, and
are not able to be adequately answered by correlational approaches (Koenig-Archibugi,
2004). Findings are communicated as set relations (sufficient and/or necessary conditions) in either a causal or descriptive manner. The notation system most commonly used
for representing these relations is displayed in Table 5.4.
Table 5.4
Set-theoretic notation

Researchers use QCA to explore equifinal scenarios, where alternative factors can produce the same outcome (Bara, 2014; Koenig-Archibugi, 2004), and assume probable solution asymmetry, where different analyses are required to explain the occurrence and nonoccurrence of the outcome (Ragin, 2008; Schneider & Wagemann, 2012). In comparison
to statistical methods such as regression, QCA does not assume that each variable has an
independent (net) additive effect on the outcome, but rather assumes maximum complexity
through the consideration of all logically possible combinations of variables, referred to
as conjunctural causation or causal complexity (Bara, 2014; Berg-Schlosser et al., 2009;
Koenig-Archibugi, 2004; Legewie, 2013; Schneider & Wagemann, 2012). QCA makes
use of established subfields in mathematics (logic and Boolean algebra) and philosophy
(formal logic and set theory) and of well-known practices in social science methodology,
112

Chapter 5
such as pattern recognition, theory development and typologies. It is an approach that
should only be used if there is a good ontological reason for believing that the phenomena
of interest are best understood in terms of set relations (Schneider & Wagemann, 2010).
As an approach, QCA formally analyses the consistency and degree to which certain
factors are present or absent, in the presence or absence of the phenomenon of interest
(Legewie, 2013; Ragin, 1987, 2008; Schneider & Wagemann, 2012). Conditions can be
related to the outcome as either necessary or sufficient conditions, corresponding to the settheoretic relationships of supersets and subsets, respectively. Basic operations in Boolean
algebra can be applied to the sets, the most common of these being intersection (logical and), union (logical or), negation (logical not), and SUIN analyses (the identification
of conditions that are a sufficient but unnecessary part of a factor that is insufficient but
necessary for an outcome, described shortly). These relations combine to form multiple
conjunctural relations and complex causality, the underpinning concepts of set-theoretic
methods and QCA. In the following paragraphs, I describe these concepts and operations,
as they are fundamental to understanding set-theoretic methods as a research approach.

Superset, necessary relationships
Figure 5.1
Venn diagram of superset, necessary relationship

A necessary relationship is observed when the condition set is a superset of the outcome
set (but isn’t so much bigger as to make the relationship trivial). The outcome is not
observed to occur without the presence of the condition, but the condition does not always
produce the outcome. In a completely consistent necessary relationship, all cases in which
the outcome occur share the presence of condition, which when represented in a Venn
diagram, shows the circle representing the outcome (let’s call it Y) completely engulfed
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by the (larger) circle representing condition (let’s call it A), or A ≥ Y. In set-theoretic
notation, this is represented as A ⇐ Y. There are cases included in the condition set that
are not in the outcome set, but these cases are not in contradiction with a claim of necessity,
although they do influence the relevance or importance of the relationship. An analysis of
necessity is conducted before an analysis of sufficiency.
In complex social settings, single conditions are rarely found to be individually necessary
for an outcome (Befani, 2013), and are most frequently found to be necessary in conjunction with other conditions (see the section on SUIN conditions).

Subset, sufficient relationships

Figure 5.2
Venn diagram of subset, sufficient relationship

A sufficient relationship is observed when the condition set is a subset of the outcome set.
The occurrence of the condition is not observed without the presence of the outcome, but
other conditions may also produce the outcome. In a completely consistent sufficient relationship, all cases in which the condition occur also present the outcome, which when
presented in a Venn diagram, shows the circle representing condition (let’s call it C) completely engulfed by the (larger) circle representing outcome (let’s call it Y), or C ≤ Y. In
set-theoretic notation, this is represented as C ⇒ Y. There are cases included in the outcome set that are not in the condition set, but these cases are not in contradiction with a
claim of sufficiency, although they do influence the relevance or importance of the relationship.
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Less than perfect relationships
Figure 5.3
Perfect and less than perfect relationships of necessity – consistency, and coverage

Figure 5.4
Perfect and less than perfect relationships of sufficiency – consistency, and coverage

In real social data, situations in which all cases conform to a relationship of necessity or
sufficiency are rare, and it is usual for at least a few cases to deviate from even the most
consistent relationship. It is therefore important to assess how well the observed cases
fit the relationship of necessity or sufficiency (Legewie, 2013; Ragin, 2008; Schneider &
Wagemann, 2012). Consistency measures the degree to which a set relationship between
a condition (or combination of conditions) and an outcome is true across all cases within
a given data set and resembles the notion of significance in statistical models. In most
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cases, conditions or combinations of conditions are quasi-necessary or quasi-sufficient as
the relationship holds true in almost all cases, but some cases deviate from the pattern.
Consistency values range from 0 (no consistency) to 1 (perfect consistency), and are calculated by dividing the number of cases displaying the condition and the outcome by the
total number of cases displaying the outcome (for necessity) or by dividing the number of
cases displaying the condition and the outcome by the total number of cases displaying
the condition (for sufficiency). In the case of crisp-set relations, this value is the proportion of cases with a given condition or combination of condition that also display the
outcome (Ragin, 2008). Ragin advised researchers to only accept models with high consistency measures, as close as possible to 1, but never below 0.75 (wherein there are few
substantive grounds to claim that a set relationship exists). The presence of low consistency measures should alert researchers to “problems with the explanatory model such as
omitted conditions or measurement error” (Marx & Dusa, 2011, p. 110).
After identifying a condition as consistent, coverage is an additional measure of empirical
relevance, similar to the R-squared measure in statistical models. Coverage is computed
by gauging “the size of the overlap of two sets relative to the size of the larger set” (Ragin,
2008, p. 57), with values again ranging between 0 (no coverage) and 1 (complete coverage).
It is calculated by dividing the number of cases displaying the condition and the outcome
by the total number of cases displaying the condition (for necessity) or by dividing the
number of cases displaying the condition and the outcome by the total number of cases
displaying the outcome (for sufficiency).
Finally, the software computes two robustness tests, the relevance of necessity (RoN) for
necessary relationships, and proportional reduction in inconsistency (PRI) for sufficient
relationships. RoN is a numerical measure of the trivialness, that takes into account the set
relationship with both the outcome and the complement of the outcome, and where a higher
score (between 1 and 0) indicates greater relevance. An example of a trivial necessary
condition would be a (fictitious) claim that gravity was necessary for high exam results
– gravity is a universal condition for all exam results, both high and low, and therefore,
although a necessary condition for high exam results, it is a trivial necessary condition (and
would have a RoN score close to 0). PRI is a numerical measure of how much it helps to
know that X is specifically a subset of Y and not a subset of ∼Y, where a higher score
(between 1 and 0) is an indicator of the validity of the claim of sufficiency. An example
of a sufficient claim that would be considered to have low validity (and would have a PRI
score of close to 0) would be a (fictitious) claim that having an individual desk is sufficient
for legible handwriting, if, for example, 80% of students sitting at individual desks had
legible handwriting, but it was also found to be true that the other 20% of students sitting
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at individual desks made up 70% of the students without legible handwriting.

Intersection, logical “and” configurations

Figure 5.5
Venn diagram of intersection, logical “and” configurations

Set intersection refers to the overlap space of the sets (in this case, the overlap of conditions
A and B), where cases belong to both sets simultaneously. Denoted as A * B, or simply
AB, the intersection of sets is used in set-theoretic methods to represent the combination
of conditions that together are a sufficient configuration for the outcome.

Union, logical “or” configurations

Figure 5.6
Venn diagram of union, logical “or” configurations
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Set union refers to the combination of sets (in this case, the combination of conditions A
and B), where cases belong to either, or both sets, simultaneously. Denoted as A + B, the
set union is used in set-theoretic methods to represent alternative pathways (i.e. combinations of conditions) which are functionally equivalent and necessary for the outcome.

Negation, logical “not”
Figure 5.7
Venn diagram of negation, logical “not”

Set negation refers to the space excluded from a set (in this case condition A), where cases
do not belong to the set. Denoted as ∼A, the set negation is used in set-theoretic methods
to explore how the absence, or opposite, of a set is related to a condition or an outcome
(in both sufficient and necessary relationships).

SUIN conditions

According to Schneider and Wagemann (2006), “the main advantage of set-theoretic relationships is that Boolean and fuzzy set algebra also allow the consideration of those
factors as causally relevant that alone are not sufficient or necessary” (p. 754). SUIN is
the acronym for a sufficient but unnecessary part of a factor that is insufficient but necessary for an outcome (Schneider, 2018c), and SUIN conditions are those that are causally
relevant, but only in conjunction with other conditions. For example, if empirically A+B
are non-trivial consistent supersets of Y (A + B ⇐ Y) and A and B are conceptualized
as functionally equivalent attributes of a higher-order concept C (C = A + B), then both
A and B are SUIN conditions for Y (Schneider, 2018c, p. 10). This concept is probably
best illustrated with a fictitious example. If A represents wealthy countries, B represents
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Figure 5.8
Venn diagram of SUIN conditions

countries with high economic equality, the outcome is countries whose retired population
report enjoying financial independence, and the relationship is shown to be that illustrated
in Figure 5.8, then wealth and economic equality, represented in the higher order concept
of equitably distributed wealth, are SUIN conditions for enjoying financial independence
in retirement.

Complex causality

Finally, the terms multiple conjunctural causation and complex causality are two terms that
are used interchangeably to represent an important concept in set-theoretic methods. They
both refer to different causal paths being empirically observed to be relevant, in different
ways, to the occurrence of the outcome (Berg-Schlosser et al., 2009; Legewie, 2013). This
means that (1) conditions may combine with each other to lead to the occurrence of the
outcome, (2) different combinations of conditions may lead to the occurrence of the outcome, and (3) conditions may have opposing effects depending on the combinations with
other conditions in which they are situated (Legewie, 2013; Ragin, 2000, 2008; Schneider
& Wagemann, 2012; Wagemann & Schneider, 2010).
As an approach, QCA also embodies the processes before and after the analysis of data,
such as the iterative (re-) collection of data, the (re-) definition of case selection criteria,
and / or the (re-) specification of concepts, when required. These qualitative processes
are often based on preliminary QCA data analysis, require an extended back and forth
between theory and evidence, and are the most time and energy demanding part of a good
QCA analysis (Ragin, 2008; Schneider & Wagemann, 2012). The approach also includes
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established protocols for selecting cases for in-depth post-analysis case studies (when using
fsQCA the most consistent and most deviant cases can be identified) and for evaluating
empirical findings in the light of existing theoretical knowledge.
QCA embodies assumptions of causal complexity and solution asymmetry that run counter
to some of the basic assumptions of mainstream statistical approaches. According to
(Berg-Schlosser et al., 2009) the assumptions that are “not taken onboard” from traditional
approaches are:
• permanent causality,
• uniformity of causal effects,
• unit homogeneity,
• additivity,
• causal symmetry, and
• linearity.

Berg-Schlosser et al. (2009) also indicated that the approach that QCA scholars have towards generalizations for as yet unobserved cases is more modest than in statistical inference. The purpose of a well-executed QCA does go beyond the description of a corpus of
observations and can consider modest generalizations. The robustness of these generalizations will depend on the quality of the empirical data set constructed by the researcher,
and the systematic analysis of comparable cases, from which it is possible to formulate
hypotheses that are cautiously applicable to other similar cases. Those other similar cases
should share a reasonable number of characteristics with the cases that were included in
the QCA analysis (Berg-Schlosser et al., 2009), although what represents a ‘reasonable
number of characteristics’ is not, as yet, determined in the literature.
Finally, in set-theoretic methods as a research approach, hypotheses and findings should be
able to be represented in spatial diagrams such as Venn diagrams (Mahoney & Vanderpoel,
2015). These diagrams are beneficial to both research design and the communication of
findings, as they help readers to formulate questions about the findings, work as a memory
aid for remembering findings, and facilitate analysis (Brady, 2011). Brady claimed that
spatial diagrams are as useful in political science and comparative research as supplyand-demand curves are in economics, and Mahoney and Vanderpoel (2015) considered
them to be essential for visually confirming or disconfirming set-theoretic hypotheses,
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and for succinctly summarizing and illustrating both causal and descriptive findings within
qualitative studies.

5.2.5

QCA as a data analysis technique

As a data analysis technique, QCA requires a working knowledge of Boolean algebra,
fuzzy logic, and other set-theoretic operations and notations (subsets, supersets, intersection, union, negation, etc.); however, the actual analysis is performed with specialized
computer software. Once data are collected (a process informed by the study’s theoretical
approach, as QCA can manage almost any type of data), they are calibrated into either
crisp or fuzzy sets. Crisp sets are a qualitative dichotomization of the data, where conditions and outcomes either occur (1) or don’t occur (0). Fuzzy set calibration is applied to
observations displaying more, or less, of a certain property, and embodies both qualitative
states (full membership and full non-membership) and variations by level (allowing for
fine gradations in degrees of membership between 0 and 1).
The analytic moment (Ragin, 2000) occurs once the data have been calibrated, and is considerably less time consuming than the other stages of QCA. It uses standardized procedures and algorithms to collapse the data table into a truth table containing a row for each
possible combination of conditions, with corresponding information on the frequency of
cases matching this combination and their consistency with, and coverage of, the outcome.
The software then finds conditions and combinations of conditions that are supersets or
subsets of the outcome, and thus arrives at necessary and sufficient conditions, presented
in solution formulas using logical notation. The technique includes established processes
for resolving contradictions within the truth table (Ragin, 2008; Schneider & Wagemann,
2012). Analytic procedures guide the researcher to evaluate all logically possible combinations of conditions, identify logical remainders, conduct logical minimisation and minimisation through simplifying assumptions, and to arrive at a solution formula that shows
the set relations that account for the outcome. The resulting solution formulas are reported
with two parameters that serve as goodness of fit parameters for QCA – solution consistency (whether the solution passes a pre-determined threshold of consistency among cases,
typically set above 0.95 for necessary relationships, and above 0.80 for sufficient relationships), and solution coverage (the proportion of total cases that are explained by the final
solution). These thresholds have been determined by the developers of the method, and are
based on the consideration that necessary relationships are a more radical empirical claim
than sufficient relationships, and therefore require higher levels of consistency (Ragin,
2008; Schneider & Wagemann, 2012). Despite being a technical and mostly mathemat121
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ical undertaking, it is the researchers’ insights and knowledge, acquired before and after
the analytic moment, that makes the resulting analysis plausible and robust (Schneider &
Wagemann, 2012).
Five uses for QCA as a research technique have been identified by Berg-Schlosser et al.
(2009): summarizing data, checking coherence of data, checking hypotheses or existing
theories, quick testing of conjectures, and developing new theoretical arguments. In its
most straightforward application, QCA can summarise data and display it in a compact
way, useful for synthetically describing the phenomenon of interest. The truth table shows
clearly how some cases cluster together and is an excellent tool for data exploration. It
is also useful for checking the coherence of the data, as the researcher can easily detect
contradictory configurations – those combinations of conditions (lines in the truth table)
that have cases displaying both the outcome and the absence of the outcome and therefore contradictory. These contradictions provide useful information about the cases being
researched, and by resolving these contradictions, the researcher gains both a more thorough knowledge of the relevant cases and develops a more coherent body of evidence.
QCA is also used to corroborate or falsify hypotheses, existing theories, and conjectures,
take into account the actual number of cases related to the corroboration or falsification,
and thereby conduct a form of theory testing that is both systematic and empirical. Finally,
researchers can conduct iterative analyses of cases, obtain a contradiction free truth table,
and through its minimisation, arrive at new theoretical arguments. This grounded use of
QCA can produce new insights, which can then be taken as a basis for a further theoretical
development or for the re-examination of existing theories (Berg-Schlosser et al., 2009).
Performing an analysis with QCA is a stepwise process. Marx and Dusa (2011, p. 106)
summarised this process into the following nine steps, described for crisp-set QCA:
1. Decide on the outcome that you wish to investigate.
2. Define the research population and select the population of cases for analysis, assuring that there is sufficient variation on the outcome (that the outcome set is not
heavily skewed towards membership or non-membership).
3. Obtain data on the most significant conditions (other than the scoping conditions
used to define the research population) which theoretically may contribute to an
explanation of the outcome, considering a reasonable number of conditions for each
study (see indications provided by Skaaning, 2011).
4. Define each condition and outcome as a binary condition. Each condition should
be discussed and operationalised as a crisp-set condition, coded 1 if the condition
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is present for that case, and 0 if the condition is absent in that case. Transparent
measurement procedures for these calibrations must be provided.
5. Code each condition for each case and bring this information together in a data matrix.
6. Review the data matrix ensuring it includes the data required for exploration of the
explanatory model.
7. Transform the data matrix into a truth table, the central analytic tool of QCA. Each
logically possible configuration of a given set of conditions is represented as a row in
the truth table, generating 2k rows (with k being the number of conditions included in
the model) (see also, Legewie, 2013; Schneider & Wagemann, 2012). It is therefore
important to maintain the number of conditions in the model at a reasonable level and
to justify any pre-selection processes applied to theoretically relevant conditions.
8. Analyse the truth table, first for necessary relationships, and then for sufficient relationships. Generate the most complex explanation for the outcome, and then reduce
its complexity through the minimisation procedure which is available in the QCA
software. At the end of the minimisation process, the researcher will identify solution formulas that are the combinations of conditions that generalize the patterns
that exist in the data and are minimized in their complexity.
9. Interpret the resulting explanatory models, both for the presence and the absence of
the outcome. Where necessary, return to the cases to identify how the configuration
of conditions leads to the outcome (the causal mechanism).

In addition, three other important analytical considerations in QCA should be taken into
account - limited diversity, simplifying assumptions, and the three types of possible solutions (complex, intermediate, and most parsimonious solutions).
Most social phenomena are limited in their variation and tend to cluster along certain dimensions. This characteristic of social data is termed limited diversity, and according to
some scholars, is virtually omnipresent in both small-n and large-n sociological studies
(Legewie, 2013; Ragin, 1987; Schneider & Wagemann, 2012). In QCA, limited diversity is apparent when some truth table rows remain empty, whilst others have many cases.
These empty rows are termed logical remainders and identifying these logical remainders,
thereby making the degree of limited diversity visible (which usually goes unobserved in
traditional statistical methods), is considered to be a strength of QCA (Legewie, 2013).
But due to limited diversity, simplification and minimisation may be complicated by the
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limited number of pairs of truth table rows that display the same outcome and differ on
only one condition. To continue the minimisation process, QCA scholars have formalised
the use of simplifying assumptions for minimisation (Ragin, 2008; Schneider & Wagemann, 2012). Simplifying assumptions are theory-driven assumptions about whether a
given configuration of conditions, not present in the data set, would be expected to display the outcome or not. This process depends on researchers’ theoretical and substantive
knowledge to formulate a compelling counterfactual argument for making simplifying assumptions. Having this straightforward and transparent process for dealing with limited
diversity is considered a major strength of QCA (Legewie, 2013; Ragin, 2008; Schneider
& Wagemann, 2012).
Finally, the truth table analysis yields three different solution terms, depending on the level
of simplification employed by the researcher. These are the complex solution (where no
simplifying assumptions are made), the intermediate solution (where only theoretically
justifiable simplifying assumptions are made), and the most parsimonious solution (where
the computer software is permitted to make use of any logical remainder rows that can
simplify the solution terms). These solutions may differ more or less from each other
depending on the characteristics of the study, but they are always equivalent in terms of
logical truth, containing no contradictory information, and differing only in complexity
(Legewie, 2013).

5.2.6

Simplified example of QCA

To illustrate crisp-set QCA as a technique, I will provide a simplified worked example (with
fictitious data). It is assumed that the outcome and conditions of this example represent a
conceptual model that the researcher has theoretical justification for interpreting in terms
of set-theoretic relations, and that the original data have been meaningfully calibrated into
crisp-set conditions (with all qualitative decisions well documented and justified). The
following tables show the calibrated data set and how that data have been collapsed into
a truth table. The data comprise 25 cases and 3 conditions (a medium-n study), and the
truth table therefore has 8 rows (23 = 8).
A visual analysis of the truth table indicates the following:
• Limited diversity and logical remainders – clear clustering of the cases around certain configurations of conditions (row 2 and row 8 have visibly more cases than the
other rows), and two logically possible configurations with no empirically observed
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Table 5.5
Calibrated data for worked example

Table 5.6
Truth table for worked example
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cases (empty rows 3 and 4).
• A logical contradiction (also termed a contradictory configuration) – in row 8, representing the configuration A * B * C, one case does not present the outcome of interest, whilst the other seven do. The consistency of the row (over 0.800) indicates
that this row can still be considered sufficient for the outcome, but a responsible
researcher will provide discussion about the one contradictory case.
• Probable necessary relationships – in all cases in which the outcome occurs, so too
does condition A (consistency 1.000), and in almost all cases in which the outcome
does not occur, the condition B is also absent (13 of 14 cases, consistency 0.929).
• Probable asymmetric relationship – the absence of condition A (probably necessary for the outcome) does not appear to be necessary for the non-occurrence of the
outcome.

The next step is to formally analyse the truth table (with the aid of computer software), first
for necessary relationships, and then for sufficient relationships, and in separate analyses
for the occurrence and non-occurrence of the outcome (due to the set-theoretic assumption
of causal asymmetry).
The analysis of necessity for the presence of the outcome, results in the following solution:

A ⇐ OU T (consistency 1.000, coverage 0.688, RoN 0.643),

which can be interpreted as the presence of condition A is necessary for the occurrence
of the outcome, in all empirically observed cases. The consistency, coverage, and RoN
measures surpass the typically established thresholds (above 0.950, 0.600, and 0.600 respectively), validating this solution.
The analysis of necessity for the non-occurrence of the outcome, results in the following
solution:

∼B ⇐∼OU T (consistency 0.929, coverage 0.867, RoN 0.833),

which can be interpreted as the absence of condition B is necessary for the non-occurrence
of the outcome, in (almost) all empirically observed cases.
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Figure 5.9
Venn diagrams of necessary relationships for the outcome and non-outcome for worked
example

These necessary relationships can be represented by the Venn diagrams displayed in Figure
5.9.
A Venn diagram can also be produced for the complete truth table, which can help with the
visualisation of sufficient relationships. Figure 5.10 represents the Venn diagram for the
truth table for this worked example, with the cases that present the outcome in bold text. In
this Venn diagram the clustering of the cases is apparent, the logical remainders are spaces
without cases, and the complex relationship that condition C has with the outcome can be
visualised – in combination with condition B the presence of condition C is consistent
with the outcome, however when combined with A or alone it is consistent with the nonoccurrence of the outcome. Finally, it can also be observed that condition B only occurs
in the presence of condition A.
As can be observed in the truth table, the following configurations of conditions are consistent with the outcome:

1. A ∗ B ∗ C⇒OU T
2. A ∗ B∗∼C⇒OU T
3. A∗∼B∗∼C⇒OU T

These three solutions can be minimized according to Mill’s method of difference, and the
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Figure 5.10
Venn diagram of the truth table for worked example

Quine McCluskey Algorithm2 , as (1) and (2) only differ by C and can be simplified to A
* B, and (2) and (3) only differ by B and can be simplified to A * ∼C. The computergenerated solution term for the presence of the outcome is therefore:

(A ∗ B) + (A∗∼C)⇒OU T (consistency 0.917, coverage 1.000, PRI 0.917),

which should be interpreted as the presence of condition A together with condition B,
or the presence of condition A together with the absence of condition C, are sufficient
configurations for the occurrence of the outcome, across empirically observed cases (with
consistency of 91.7%, indicating that there is 1 case that is contradictory to this claim
of sufficiency). The consistency measure (with a lower threshold for sufficiency than for
necessity), as well as the coverage and PRI measures surpass the typically established
thresholds (above 0.800, 0.600, and 0.600 respectively), validating this solution.
In the analysis of the non-occurrence of the outcome, and as can be observed in the truth
table, the following configurations of conditions are consistent with the non-outcome:

4. A∗∼B ∗ C⇒∼OU T
5. ∼A∗∼B ∗ C⇒∼OU T
2

See http://www.mathematik.uni-marburg.de/ ∼thormae/lectures/ti1/code/qmc/
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6. ∼A∗∼B∗∼C⇒∼OU T

These three solutions can be minimized, as (4) and (5) only differ by A and can be simplified to ∼B * C, and (5) and (6) only differ by C and can be simplified to ∼A * ∼B. The
computer-generated solution term for the presence of the outcome is therefore:
(∼B ∗ C) + (∼A∗∼B)⇒∼OU T (consistency 1.000, coverage 0.929, PRI 1.000),

which should be interpreted as the absence of condition B together with condition C, or the
absence of condition A together with the absence of condition B, are consistently observed
to be sufficient configurations for the non-occurrence of the outcome and cover 92.9% of
empirically observed cases (indicating that 1 case is not covered by this solution).
Due to the simplicity of this example, continuing the analysis to find the intermediate and
most parsimonious solutions is not advisable, but would normally be conducted at this
final stage.

5.2.7

Robustness of the method

As with qualitative and quantitative methods, and especially alternative methods in the
early stages of acceptance, the robustness of QCA has been a topic of academic debate.
Several articles have been published that address the method’s robustness in regard to:
• Similar results not being attainable from random datasets (or only randomly occurring in less than 5% of analyses, as is typically accepted in general linear methods),
• establishing and meeting appropriate thresholds for consistency in imperfect social
scenarios,
• the trivialness and relative importance of solution terms, and
• the sensitivity of findings to small changes in data sets or calibrations.

The possible random occurrence of results in analyses of sufficiency was tested by Marx
and Dusa (2011). Based on the assumption that contradictions and low consistency results
will occur in a poorly specified model and should therefore always be present in analyses on
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random data, they ran multiple simulations to ascertain in which situations a csQCA analysis would produce an explanatory model on the basis of random data. They determined
that depending on the size of the data set, there is an upper limit to the number of conditions that can be included in a csQCA analysis, as certain n/k ratios generated explanatory
results on random data at a frequency that exceeded the traditionally accepted threshold
of 5% of simulations. Their published tables of acceptable n/k specifications indicate, for
example, that with 50 cases, 7 conditions are allowable to stay under the 95% threshold,
with 22 cases, the maximum number of conditions is 5. If researchers stay within these
specification parameters, the robustness of their results should not be challenged by the
possibility that the same results could be found in random data (Marx & Dusa, 2011).
In addition to ensuring that QCA studies do not exceed the established n/k specifications,
researchers must adhere to high consistency thresholds for claiming necessary and sufficient relationships, if they wish their findings to be robust to replication or triangulation
with other methods. The minimum consistency thresholds established in the literature are
0.900 for necessary relationships and 0.750 for sufficient relationships, but more recent
publications suggest these should be higher, at 0.950 and 0.800, respectively (B. Cooper
& Glaesser, 2016; Ragin, 2008; Schneider & Wagemann, 2012). It should be noted that
the thresholds for claims of necessity are higher than sufficiency, as it is considered to be
an empirically more radical claim.
The coverage of a solution term is also important, as it indicates its empirical importance.
Some solution terms may have lower coverage but be theoretically important for the validation or contradiction of hypotheses or previous findings (and this should be justified),
but low coverage can also indicate trivialness. When trivial results are presented and discussed in empirical research, this brings the robustness and contribution of the method
into question. A trivial necessary condition, for example, would be that oxygen is required
for excellent educational results in schools. It is trivial as, although indeed necessary for
the outcome, it is present in all cases in the universe of analysis, both those schools that
attain excellent results and those that do not. Goertz (2006), as well as traditional QCA
scholars (for example, Ragin, 2000, 2008; Schneider & Wagemann, 2012), have published
extensive work on identifying trivial and relevant necessary and sufficient conditions, as
well as methods for identifying the relative importance of solution paths and individual
conditions within those solutions. This work has resulted in the development of the measures RoN (relevance of necessity) and PRI (proportional reduction in inconsistency) that
indicate the relative importance of the solution term and the likelihood that the same solution term would not occur for the absence of the outcome (scores closer to 1 represent
higher relevance). For results to be considered relevant (and with the exception of some
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specific instances where somewhat trivial sufficient relationships may still be theoretically
important), it is standard to expect RoN and PRI results of over 0.600 in reported and
discussed solutions terms.
Finally, to test the robustness of a QCA analysis, Skaaning (2011) provided indications
for sensitivity testing of the results. Skaaning emphasized first the most obvious ways of
assuring robustness (the cautious compilation of data, careful elaboration of a theoretical
framework, triangulation with other methods when possible), and then suggested using
systematic procedures to test the degree to which the solution terms are sensitive to relatively small changes in the qualitative decisions that researchers have made at different
stages of the analytic process. These include:
• randomly dropping a case and evaluating the effect on the results,
• dropping, adding, or replacing an explanatory factor and evaluating the effect on the
hypothesized results,
• making small modifications to the calibration criteria, and
• making small modifications to the minimal acceptable consistency level that differentiates the set-theoretically consistent configurations from the inconsistent ones
(Skaaning, 2011, p. 394).

If making these small modifications in an analysis results in only small changes to the
solution terms (and not large logical shifts), then the results are robust (Skaaning, 2011).

5.2.8

Two-step QCA

The final aspect of QCA that I will discuss before presenting the design of this study is
two-step QCA. A two-step set-theoretic analysis is based on the hypothesis that an outcome may be affected by two types of conditions, those that are relatively stable over time
and not subject to purposeful change or influence by system actors, and those that are
subject to conscious change or manipulation by a system’s actors and are temporally and
spatially closer to the outcome (Goertz & Mahoney, 2005; Kitschelt, 2003; Mannewitz,
2011; Schneider, 2018c; Schneider & Wagemann, 2006). The investigation and modelling
of two-step relationships were first proposed by Kitschelt (1999, 2003) when he encouraged social science researchers to explore “chains of causation, organized around variables
of different levels of causal depth” (1999, p. 12). Goertz and Mahoney (2005) expanded
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on this theory and invited scholars to elaborate on their ideas for the application of twolevel modelling with set-theoretic methods, and Schneider and Wagemann (2006) made
an attempt with their original design of two-step QCA. Despite its methodological contribution, this early method was plagued by problems of unclear specifications and imprecise
use of language, critiqued by Mannewitz (2011). For example, Schneider and Wagemann
(2006) indiscriminately used the terms outcome-enabling, fostering, or enhancing contexts
to describe the results of step 1, when in fact these terms make different logical implications about contexts and their effects (with enabling implying that the outcome will only
occur in the presence of the condition, and fostering or enhancing implying that the conditions simply make the outcome more likely) (Mannewitz, 2011). Additionally, it was
not clear whether step 1 was an analysis of necessity or sufficiency, and unclear and counterintuitive indications were provided regarding the consistency and coverage thresholds
that should be respected for identifying solutions in step 1. Despite resonating with many
scholars, Schneider (2018c) found that very few had successfully applied the original twostep method, due to the “discrepancy between theory and practice” and the “ill-defined
nature of the first step” (p. i). He agreed with Mannewitz (2011) that necessary contexts
should be considered outcome-enabling and relate to remote conditions, and sufficient relationships should be considered outcome-enhancing and relate to proximate conditions,
and redefined step 1 of the protocol as an analysis of necessity, and only step 2 as an
analysis of sufficiency (Schneider, 2018c).
Consistent with Kitschelt’s (1999, 2003) initial indications, remote conditions (analysed in
step 1) are factors that are relatively stable over time, more distant (spatially or temporally)
from the outcome, and outside of the direct influence of policy actors. They are sometimes
referred to as structural or contextual factors. Proximate conditions are spatially and temporally closer to the outcome, are within the direct influence of policy actors, and are
therefore more closely linked to the outcome. Remote conditions provide deep causal explanations for outcome enabling contexts, which have the potential to mediate the relationship between proximate conditions and the desired outcome. The conditions are analysed
in a stepwise manner, beginning with the remote conditions (step 1), and the resulting twolevel theories explain outcomes at two, systematically related, levels of analysis (Goertz
& Mahoney, 2005).
This approach is beneficial for QCA research, as by conducting two analyses, each with
fewer conditions than would be present in a single analysis, the complexity of the results
and the number of logical remainder rows in the truth table are both reduced. It is therefore
a partial solution to the small-n, large-k problem, as finding only the necessary context
conditions in step 1, limits the number of contextual conditions carried onto step 2, and
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therefore reduces the possible number of configurations in the analysis (Schneider, 2018c;
Schneider & Wagemann, 2006). Researchers are also encouraged to make use of SUIN
configurations in step 1, so long as they form consistent supersets (consistency of higher
than 0.950), are empirically and theoretically sound (RoN of higher than 0.600) and are
shown to relate to a higher-order construct. When these conditions are met, a SUIN claim
of necessity can be made, and must be explicitly justified with a description of the higherorder concept that it represents (Schneider, 2018c).
Once a consistent set relationship between remote conditions and the outcome is empirically proven (an outcome enabling context is identified), the relationship between proximate conditions with the outcome is explored in both the presence and the absence of the
enabling context (step 2) (Mannewitz, 2011; Schneider, 2018c). This second step is an
analysis of sufficiency and includes the proximate conditions of interest and all the remote
conditions that were identified as outcome enabling in step 1. It should be noted, that if no
remote conditions were found to be outcome enabling, then there is no basis for a two-step
QCA analysis, and a single step analysis should be performed (Schneider, 2018c).
The result of a successful two-step QCA is a multi-equation model that allows for the discovery of chains of relationships, the visualisation of the power of remote explanations
and the impact of proximate explanations, and the links between them (Kitschelt, 1999,
2003). The discussion of a multi-equation model should specify the theoretical nature
of the relationship and the logical structure of the relationship in terms of necessary and
sufficient conditions (Goertz & Mahoney, 2005) and should shed light on how some proximate conditions work, for example, how certain proximate conditions may produce the
outcome in a given context, but not in others. In addition, overly complex results should
be avoided because the theoretical and logical reasoning employed in the identification
of outcome-enabling conditions will have excluded some logically possible (but probable
logical remainder row) configurations from the analysis (Schneider & Wagemann, 2006).
The decision to conduct a two-step QCA analysis must be based on a strong theoretical
argument that the differentiation between remote and proximate conditions is logical and
feasible, and that the outcome will be best modelled through a separate analysis of these
conditions. The two-step approach should not be conducted in the absence of such an
argument (Schneider, 2018c).
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5.3

Research approach for this thesis

Policy recommendations from quantitative and case study research (as outlined earlier)
have been based on the findings that systemic approaches to raising the status and working conditions of teachers in such aspects as teacher experience, qualifications, in-service
training, salary, and non-contact hours, are all positively associated with student outcomes.
Other studies have explored the impact of policies around class size, private spending, public school enrolment, and hours of schooling etc., with mixed conclusions as to whether
these educational inputs are associated with improved student outcomes. And in the light
of these findings, some international agencies have begun to question “how to prioritize
among competing policy options” (World Bank, 2013, p. 8) and “which system-specific
factors mediate the relationships between teacher professionalism and outcomes” (OECD,
2016d, p. 122). Within this context, the research questions for this study are:

• Are some national contexts (system-specific factors) consistently associated with
better PISA results?
• How do national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes?
• How can a set-theoretic analysis of PISA, TALIS, and other macro data contribute
to understanding this contextually complex relationship?

To address these questions, I explore the conceptual model of a social ecology of the teaching profession (Figure 4.1 on page 72) where system-level conditions are hypothesized to
mediate the relationships that teaching conditions and other education policies have with
student learning. This requires firstly identifying whether certain conditions at the macro
and cultural level (such as higher levels of wealth, income equality, ethnic homogeneity,
or competitiveness) are consistently associated with better PISA results, and if a particular combination of these macro and cultural conditions can be considered to be outcome
enabling conditions. Once these outcome enabling conditions are identified, the relationship that teaching conditions and other educational policies have with student learning,
will be separately analysed in countries that have the outcome enabling conditions and
those that do not, so as to understand whether these conditions mediate the relationship
between policies and student outcomes. This analysis will use a combination of correlational statistics and set-theoretic methods to both elucidate the complexity of these relationships and demonstrate how these different methods interrogate and respond to different
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types of questions, both of which are useful for more deeply understanding the complex
relationships between educational inputs and student outcomes in different contexts.
I hypothesize, firstly, that certain system specific conditions are consistently present within
countries whose students’ score well in PISA, and in line with published literature, I expect that the three most probable of these macro conditions are wealth, income equality,
and low ethnic diversity. Secondly, I hypothesize that the relationships of some educational and teaching policies are mediated by these outcome enabling conditions, but to
which extent and in which direction is unclear. In summary, I expect to identify causally
complex solutions, but do not know if these findings will confirm or challenge current
policy recommendations, or within which contexts they will be found to be confirmatory
or contradictory.

5.3.1

Justification for using a set-theoretic approach

Many of the input-output relationships in education can be considered from a set-theoretic
position. This is especially the case when questions or claims about these relationships are
framed in terms of groups of countries that display certain characteristics, for example,
countries that do well in ILSAs are wealthy (or equitable, or racially homogeneous, or
highly developed) or in terms of generalizations about policies, such as, countries that do
well in ILSAs all pay their teachers well (or require their teachers to have a master’s degree,
or have small class sizes, or have high public school enrolment). When we claim or imply
that the countries that consistently achieve a certain outcome, also consistently display a
certain condition, we are making a set-theoretic claim.
Specifically, questions about teaching conditions and other educational policies (proximal
conditions) as they relate to student outcomes and are mediated by macro and cultural
conditions (remote conditions), should be framed in terms of set-theoretic relations, as
through such a framework we can visualize the complex interactions of conditions and
their consistency with the outcome. In addition, such problems are likely to have equifinal, causally complex solutions, which can be analysed in a straightforward manner with
set-theoretic methods. This method will provide intuitively understandable insights that
closely respond to questions about system-specific mediating effects in education, and the
potential interactions that exist between multiple contextual variables will be simply and
clearly presented with this approach.
I have chosen to use a two-step procedure for this analysis, specifically applying the indica135
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tions for two-step QCA (Schneider, 2018c), as my research questions are clearly framed in
terms of remote (macro and cultural) and proximate (policy and professional) conditions,
and how the former mediates the latter. This is exactly the type of scenario for which twostep QCA is designed, and its procedures should enable me to identify outcome enabling
conditions, and then test their mediating effect on the relationship between proximate conditions and the outcome, in a stepwise manner.
Finally, I have chosen to use crisp set QCA for this analysis. This decision is primarily
due to my objective of simplifying the question of complex contextual relationships in
education, rather than investigating the finer grained nuances of these relationships (for
which fuzzy set QCA would be ideal). In addition, crisp set QCA produces results which
are optimal for representation in Venn diagrams, whereas the results of fuzzy set QCA
are more apt for representation on scatterplots which are interpreted differently from, but
easily confused with, the scatterplots produced in correlational studies. As I will be presenting correlational findings alongside the set-theoretic findings, I believe using crisp set
QCA will minimize the potential for confusion in the graphical representations. The same
data used in this study could easily be recalibrated for a future fuzzy set analysis, should
there be evidence that such a re-analysis would provide additional useful findings.

5.3.2

Philosophical grounding of this work

This research originates in my pragmatic worldview, where I believe methods can be mixed
to provide additional insights into phenomena, multiple pathways are possible, contextual
complexity is assumed, and the goal of research is to provide insights that are easily understood and readily amenable to practical application (Gutek, 2013; Onwuegbuzie & Leech,
2005; Tashakkori & Teddlie, 2014). As a researcher, as well as actively cultivating my
interest in critical work and being deeply passionate about the transformation of realities
for underserved groups, I regularly find myself asking how my research will be used and
how it will contribute to solving real problems. I am also uncomfortable being constrained
by certain approaches, modes of thought, or lines of action, and I believe that the best path
to take is always the path that brings you to a useful and workable conclusion as efficiently
and effectively as possible. I am, therefore, both pragmatic (in the functional sense of
wanting to deal with things in a sensible, realistic, and practical, rather than theoretical,
manner) and a pragmatist (in the philosophical sense of evaluating theories, beliefs, and
other forms of knowledge in terms of their practical application and usefulness). I believe
in mixing methods when it is useful and insightful and am therefore the type of mixed
method researcher that Bryman (2007) referred to when he concluded that “mixed meth136
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ods researchers seem not to dwell on epistemological and ontological issues and exhibit a
clear pragmatism in their work” (p. 17). Being a pragmatist and being pragmatic, both fit
well with the use of set-theoretic methods, as these approaches are arguably pragmatic in
nature. They are designed to explore multiple pathways and complex causalities, provide
parsimonious solutions that are easily understood and amenable to interpretation within
policy frameworks, and are considered to be inherently mixed and apt for mixing with
other methods (due to their dual qualitative and quantitative nature).
According to Kimura (2007), the central tenets of pragmatism as a philosophical movement and research paradigm are:
• an emphasis on practical matters and the application of practical ideas, concepts,
and beliefs in different contexts,
• a belief in the effectiveness of the common-sense approach, where outlandish claims
require exceptional levels of evidence to be believed and the most likely solutions
are the simplest,
• a taking into account the natural elements and forces over the supernatural or spiritual, although not excluding theological applications,
• an emphasis on holism, where whole entities are worthy of study, not simply as a
sum of their parts,
• an acceptance of fallibilism, where empirical knowledge is accepted, even though it
cannot be proven with certainty, and may indeed be proven false in the future,
• a belief in corrigibility, where everything is considered open for correction, improvement, or reform, including the philosophical tenets of pragmatism, and
• methodological adaptability and pluralism, where methodology may be freely adopted
and mixed if deemed promising for drawing closer to a practical and useful answer
to a problem.
Modern writers about methodologies for social research (Cresswell, 2014; Cresswell &
Clark, 2011; Mertens, 2015) have indicated that pragmatism, as a paradigm in educational
and social science research, focuses on the consequences of actions and the centrality of
the problem. It is often pluralistic and is always oriented around real-world practice. It
is based on an ontology that embraces both singular and multiple realities, wherein researchers propose and test hypotheses from one perspective, but accept that multiple perspectives on any problem will provide better and more contextualized answers. The forms
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of data collection are determined by what has the best potential to work in answering the
research question, and both biased and unbiased perspectives are accepted as valid when
transparently presented. Ethics have (since the classical pragmatists) been very important, especially the ethic of care for the youngest members of society. Methods are often
mixed to appreciate multiple perspectives, respect and engage with multiple constituencies, uphold a democratic model of research, and make discoveries that will be useful and
applicable for solving real problems (Cresswell, 2014; Cresswell & Clark, 2011; Mertens,
2015).

5.3.3

Ethical considerations

As this research involves the analysis of only publicly available data it does not require
approval from the University of Otago Human Ethics Committee. Nevertheless, this work
is not exempt from ethical concerns.
As it is conducted from a pragmatic perspective (where the hope is to find practical, workable solutions), and within a field that is already criticised for at times making tenuous
causal claims, the potential exists to inadvertently make claims that can be interpreted
as causal, which may not be analytically justified. This is amplified by the methodological debates that exist between statistical (especially regression) and set-theoretic proponents, who argue about which method provides the most plausible basis for causal claims
(Braumoeller, 2014; Krogslund & Michel, 2014; Rohlfing & Schneider, 2014; Seawright,
2014; Tanner, 2014a), as well as the emphasis that contemporary QCA authors place on
their solution terms as capturing complex causality and producing causal recipes (Hudson
& Kuhner, 2013; Legewie, 2013; Rihoux, 2013; Schneider, 2018b; Schneider & Wagemann, 2016). However, as this research is conducted with the same data, gathered through
large-scale surveys and criticized for not being appropriate for causal claims through statistical methods (Auld & Morris, 2016; Burdett & O’Donnell, 2016; Murnane & Willett,
2011; Owens, 2013), I do not believe that simply changing the method, or mixing methods,
necessarily makes it possible to draw causal claims from the findings. I therefore make
every attempt to avoid the use of arbitrarily causal language in the communication of my
findings, with one caveat. Despite agreeing with other researchers that correlation from
survey or assessment data, in the absence of true experimental conditions, does not prove
causation (and believing the same to be true for set-theoretic analyses on the same data), I
do believe that consistent and robust findings can imply a causal relationship. And when
those relationships are evident across distinct analyses, using different methods, the implication of causality may be sufficient to warrant the use of more than simply descriptive
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language in the interpretation of the findings.
Finally, and also from an ethical perspective, it is important that this research follows
the methodological best practices for QCA in every possible way. I am employing an
innovative approach to existing data and questions, and I must ensure that the application of
the method is exemplary and transparent. This will not only uphold the method’s integrity,
but also guard against, or at least make visible and testable, any potential researcher bias
within the qualitative decisions that I make during the application of the method.
This methodology has been criticized for amateurish and mechanical application (Lucas
& Szatrowski, 2014; Rohlfing, 2018), which occurs especially when researchers do not
pay attention to the underlying approach (focussing only on an automated technique) or
do not adhere to recently published best practices (Mello, 2012; Schneider & Wagemann,
2010). Many criticisms of QCA originate in examples of poor application of the technique
rather than its legitimate potential as a rigorous and robust approach to different types of
empirical questions. Therefore, and so as to safe-guard the integrity of the method and of
myself as a researcher, the specific best practices for QCA that I employ in this study, as
identified by Mello (2012) and Schneider and Wagemann (2010), and more-or-less in the
order of the research process, are:

• to provide justification for the use of set-theoretic methods as an approach,
• to formulate and communicate a research hypothesis, that especially refers to conscious theorizing of necessary and sufficient relationships,
• to be explicit about the mixing of methods (specifically QCA and correlation / regression),
• to make reference to actual cases at each stage of the analysis,
• to provide an explicit and detailed justification for the exclusion of cases,
• to maintain the number of conditions in each analysis at a moderate level (following
the guidelines set out by Marx and Dusa (2011) in their contradictions benchmark
tables),
• to discuss set calibration in detail, justifying decisions for qualitative thresholds,
• to adopt the appropriate QCA terminology (for example, ‘condition’ and ‘outcome’
instead of ‘independent and dependent variable’; ‘solution term’ instead of ‘equation’),
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• to conduct separate analyses for (first) necessity and (then) sufficiency,
• to use computer software for the minimisation of the truth table,
• to choose, and justify the choice of, appropriate levels of consistency and coverage,
which are higher for necessity than sufficiency, with no consistency values set at
less than 0.75,
• to provide transparent explanations for the treatment of contradictory truth table
rows that were not resolved (including reference to the cases involved),
• to analyse the outcome and non-outcome with separate analyses,
• to use more than one presentational form (i.e. tabular (truth table), numerical (solution terms and measures of fit), and graphical (Venn diagrams)),
• to relate solution terms back to cases,
• to take care not to overinterpret individual conditions in conjunctural or equifinal
solution terms,
• to provide specific justification when one or more solution paths towards the outcome are deemed more important than others,
• to avoid causal claims based solely on solution terms without an investigation of the
causal link or mechanism,
• to publish the raw data matrix,
• to report the truth table,
• to report the solution formulas with their respective consistency and coverage measures, and
• to make reference back to cases in the final discussion of the findings.

5.4

Data analysis technique

The QCA data analysis applied to questions of how context mediates the relationship between educational policies and student outcomes, requires several distinct steps. These include identifying the scoping conditions of the data set and subsequent selection of cases,
the selection of the variables of interest and the sourcing of data for these variables, the
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calibration of these variables into sets with corresponding set membership scores, and a
step-wise analysis of the data. These steps are described in the following sections.
In this study I conduct my data analysis according to the guidelines set out by Marx and
Dusa (2011) in their recommendations for the systematic use of QCA, and Schneider
(2018c) in his indications for two-step QCA. The analyses are performed with the aid of
the specialized computer software recommended by Schneider (2018a) and Dusa (2018b),
and make use of the following programs and packages:

• The R project for statistical computing (R Core Team, 2018)
• R Studio for integrated development in R (RStudio Team, 2018)
• The R package for QCA (Dusa, 2018a)
• The R package for set-theoretic multi-method research (Medzihorsky, Oana, Quaranta, & Schneider, 2018)

5.4.1

Scope of data set and calibration of outcome condition

For this study, the countries (cases) included were less than the possible universe of cases
due to several factors. The conditions selected to determine the scope of the data set were
the completeness of data on the selected macro and cultural conditions, and validated
results from PISA 2015. The following decisions were made during scoping, resulting in
a set of 49 countries, from a possible universe of 199.
Identifying the universe of possible cases required identifying the number of countries in
the world, which was less straightforward than I imagined. The FIFA, for example, identifies 215 national football teams (implying 215 nations) and the United Nations recognises
just 193 countries. For this study I arrived at a universe of 199 countries, including:

• the 193 UN member states,
• the two non-member UN observer states (the Holy See also called the Vatican, and
the State of Palestine also called Palestine),
• Taiwan (which is recognized as a separate entity by 22 countries), and Kosovo
(which is recognised by 109 countries), and
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• Macao and Hong Kong which are treated as separate entities by the OECD in the
PISA evaluation.

From within this possible universe of cases, 73 countries or states participated in PISA
2015 (although Argentina is counted twice, as both a country and as CABA – the city
of Buenos Aires). From this list, the country results from Argentina, Kazakhstan, and
Malaysia were disqualified by the OECD as being non-representative. Additionally, within
the possible universe of cases, a total 63 countries have complete data on the macro and
cultural conditions selected for this study.
Combining these two criteria, a total of 49 countries have both validated PISA results and
complete data on the macro and cultural conditions selected for this study. Therefore, 24
countries that are included in the OECD reports for PISA 2015 are excluded from this
study. Table C.1 (Appendix C) lists the PISA countries that are excluded from the scoped
set, and the reasons for their exclusion.
For this scoped data set, the outcome variable (PISA results) was calibrated into three
possible outcome sets. To be a member of one of these outcome sets (with a calibration
score of 1) the country needed to meet the following conditions, otherwise it was given a
calibration score of 0.

1. HIPISA = country scores in all three PISA assessments above the OECD average
for each respective assessment
2. LOPISA = country scores in all three PISA assessments below the ALL COUNTRY
average for each respective assessment, and
3. MIXEDPISA = countries that are neither HIPISA nor LOPISA.

Table C.2 (Appendix C) displays the cases in the scoped data set, including original PISA
score data and calibrated set membership for each country, where it can be observed that
each country is a member of only one of the three possible outcome sets.

5.4.2

Data collection and selection of variables

My selection of macro and cultural conditions (remote conditions) for this study is based
on two criteria. Firstly, that the potential mediating effect of the condition is theoretically
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supported in the literature, and secondly, that a freely available index measuring that condition is available, including data on at least 50 countries within the group of countries
that took PISA 2015. The theoretical justification for the inclusion of these conditions can
be found in Chapter 4.
Based on these criteria, the macro variables used in this study, and their corresponding
published indices, are:
• Wealth – GDP per capita 2015 (in current US dollars) (World Bank, 2018a)
• Human development – 2015 Human Development Index (United Nations Development Programme, 2016c)
• Gender inequality – 2015 Gender Inequality Index (United Nations Development
Programme, 2016b)
• Gender gap – 2015 Global Gender Gap Index (World Economic Forum, 2018)
• Income inequality – 2015 80/20 income ratio (OECD, 2018c; World Bank, 2018c,
2018b)
• Democracy – The Democracy Index 2015 (Economist Intelligence Unit, 2018)
• Country population – Number (or estimate) of people living within a country in
2015 (Statistics Times, 2015, April 8)
• Economic freedom – 2015 Index of Economic Freedom (Heritage Foundation, 2018)
• Percentage of immigrant students – 2015 Migrant Stock (10-14 years old) (United
Nations Department of Economic and Social Affairs, 2016)
• Ethnic diversity – Index of Ethnic Fractionalization (Alesina et al., 2003)
• Language diversity – Index of Language Fractionalization (Alesina et al., 2003)
• Religious diversity – Index of Religious Fractionalization (Alesina et al., 2003)
The data for these macro variables are provided in Table D.1 (Appendix D), along with
the average values for all countries in the index, for the countries included in the scope
for this study, and for the OECD (the latter of these averages being the cut-off selected for
set-membership).
The cultural variables are sourced from Geert Hofstede’s work on cultural dimensions
(Hofstede, 2001, 2010, 2018) and are:
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• Power distance – the degree to which the less powerful members of society accept
and expect that power is distributed unequally.
• Individualism – the preference for a loosely-knit social framework in which individuals are expected to take care of only themselves and their immediate families.
• Competitiveness (also termed masculinity versus femininity) – the preference in society for achievement, heroism, assertiveness, and material rewards for success.
• Uncertainty avoidance – the degree to which members of society feel uncomfortable
with uncertainty and ambiguity.
• Long term orientation – the degree to which society values a pragmatic approach
that encourages thrift and education as a way to prepare for the future.
• Indulgence – the preference in society for relatively free gratification of basic and
natural human drives related to enjoying life and having fun.

The data for these cultural variables are provided in Table D.2 (Appendix D), along with
the average values for all countries in the index, for the countries included in the scope
for this study, and for the value for the cut-off established by Hofstede (the latter of these
values being the cut-off selected for set-membership).
My selection of policy and professional conditions (proximal conditions) for this study
is also based on two criteria. Firstly, the theoretical support in the literature for the existence of a relationship between the condition and student achievement, and secondly,
the availability of OECD data on that condition for at least 30 countries within the group
of countries that took PISA 2015. The theoretical justification for the inclusion of these
conditions can be found in Chapter 4.
Based on these criteria, the policy variables used in this study, and their corresponding
data sources, are:
• Cumulated expenditure – the total expenditure by educational institutions per student
aged 6 to 15 (in equivalent US dollars) (OECD, 2016c)
• Student learning time – the number of hours per week that students spend in regular
lessons (OECD, 2016c)
• Public school enrolment – the percentage of the all students attending public schools
(OECD, 2016c)
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• Private expenditure – the percentage of total expenditure on education that is covered
by households (OECD, 2016a)
• Class size – the average number of students typically present in the language of
instruction class (OECD, 2016c)

The data for these policy variables are provided in Table D.3 (Appendix D), along with
the average values for the countries included in the scope for this study and for OECD
countries, and the value selected as the cut-off for set-membership (more fully discussed
in the next section).
The professional variables used in this study, and their corresponding data sources, are:

• Salary – the average salary for teachers with typical qualifications at low secondary
level (in equivalent US dollars) (OECD, 2016c)
• Qualified teachers – the percentage of teachers that are trained to national standards
(OECD, 2014b, 2016c)
• Professional development – the percentage of teachers who report undertaking professional development in the previous 12 months (OECD, 2014b)
• Teacher experience – the average number of years of work experience of teachers in
teaching (OECD, 2014b)
• Teacher induction – the percentage of teachers who report having taken part in a
formal induction program (OECD, 2014b)
• Teacher mentoring – the percentage of teachers who report currently having an assigned mentor (OECD, 2014b)
• Teacher non-contact hours – the percentage of teachers’ contracted hours available
for work outside of the classroom (OECD, 2014b)

The data for these professional variables are provided in Table D.4 (Appendix D), along
with the average values for the countries included in the scope for this study and for OECD
countries, and the value selected as the cut-off for set-membership (more fully discussed
in the next section).
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Table 5.7
Summary of calibrated sets for outcome, macro, and cultural conditions
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5.4.3

Calibration of conditions

Before a set-theoretic analysis can be conducted, and for each variable selected for the
study, a set must be defined, and the data must be calibrated for that set. This requires
developing the description of the set, establishing the value for the cut-off for membership
in the set, and then assigning each case the value of 1 if the data indicate membership or
0 if the data indicate non-membership. For this study, different criteria for set calibration
were applied to each level of conditions, but within each level the criteria were consistent.
In each case, a directional expectation is established according to the literature related to
the condition. This directional expectation determines whether values above or below the
cut-off for membership are considered to represent set membership. The criteria for set
membership calibration in this study are the following:
• Outcome – the OECD average
• Macro conditions – the OECD average
• Cultural conditions – the crossover point established by Hofstede (2001, 2010, 2018)
• Policy and professional conditions – considering the countries in the scoped dataset
for which data on the condition are available, a value that is aligned with directional
expectations (in the case of neutral expectations, the set is calibrated to high = membership), subsequently easy to discuss (for example, 28 instead of 27.6 students, or
17 instead of 16.6 years), and that results in between 40% and 60% of cases being
members of the set.
In Appendix E, Tables E.1 and E.2 include the calibrated datasets for the macro and culture
conditions. These are summarised here in Table 5.7.
During set calibration and the exploratory analysis of the calibrated data, it became apparent that the indices for gender inequality and gender gap were functionally equivalent.
They measured the same aspects of gender equality, but by weighting them differently, arrived at similar, but not identical, conclusions about the order of countries in their indices.
My review showed them both to be logical, rigorous in their elaboration, and internationally respected, but that the selection of one index over the other (regardless of which)
would exclude several countries usually considered to be equitable, from the set of gender
equal countries. Figure 5.11 shows how the calibrated sets for these two indices overlap. I
therefore chose to combine these sets with the logical or function, and develop a higher order set for gender equality, with the condition for membership being membership in either
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the set for low gender inequality or low gender gap, and I named the set using a positive
descriptor as high gender equality.

Figure 5.11
Set relationship: low gender inequality and low gender gap countries

The summary data for this composite condition, that replaces gender inequality and gender
gap, are shown in Table 5.8.

Table 5.8
Summary of calibrated set for composite (higher order) condition HIGENEQ

In Appendix E, Tables E.3 and E.4 include the calibrated datasets for the macro and culture conditions. Table 5.9 summarises the calibrated condition sets for the policy and
professional conditions in this study.
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Table 5.9
Summary of calibrated sets for policy and professional conditions
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5.4.4

Two-step analysis

The analysis for this study is conducted in a stepwise method, following both the indications for crisp set QCA set out by Mello (2012), and the revised indications for two-step
QCA published by Schneider (2018c). The linear analyses follow standard procedures for
regression and interaction models, as set out by Field et al. (2012) and Springer (2010).
The process of this two-step analysis is summarised the flow chart displayed in Figure
5.12.
Step 1 incorporates stages 1 through 7, and is an analysis of necessity for macro and cultural conditions. These will initially be analysed separately, and then combined, with the
objective of identifying whether a combination of system level conditions consistently
exists in countries that attain high PISA results, and that meet the established criteria for
being considered outcome enabling conditions. An analysis of necessity is not constrained
by the n/k indications published by the Marx and Dusa (2011) indications for analyses of
sufficiency, and which stipulate that for a dataset with 49 cases, a maximum of 7 conditions at a time should be analysed. However, and so as to avoid confusion or concern
over the alignment of this study with those indications, in the combined macro and cultural analysis, I will include only the 7 most consistent conditions from the initial separate
analyses.
Parallel to this set-theoretic analysis of system-specific conditions, I will show the linear
relationships (correlations) of the macro and culture conditions with PISA results. This
will allow me to discuss how these different representations of the data address different types of questions about the relationship between macro and cultural conditions and
student achievement, and the strengths and weaknesses of each type of analysis.
Step 2 of this analysis brings forward the outcome enabling conditions that have been
identified in step 1 and explores the relationship of policy and professional conditions in
both the presence and absence of these conditions. Once again, I will analyse both the
set-theoretic and the linear relationships and discuss the importance of both analyses for
answering different types of questions. As a total of 12 policy and professional conditions
will be analysed, and it is unlikely that all will present interesting findings, those analyses
that have less interesting findings (such as no identifiable relationship, or a similar linear
and set-theoretic relationship that is not mediated by the outcome enabling conditions)
will be only briefly discussed. The main discussion will focus on relationships that are
mediated by the system specific conditions or are markedly different between the linear
and set-theoretic analyses.
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Figure 5.12
Data analysis flow chart

151

Janine Campbell
A limitation of this study, due to the nature of the OECD data, is the reduced number
of cases for which data on all policy and professional conditions are available (only 18
countries). Each policy and professional condition’s relationship to the outcome, and the
mediation of that relationship by macro or cultural conditions, will be independently analysed, but the possibility of a full set-theoretic analysis of sufficiency (which asks whether
the combinations of conditions that together are associated with outcome are mediated by
context) will be restrained by the number of cases with missing data. This will be more
fully discussed in the following chapter.

5.5

Data sharing

In the final published report on TALIS 2013, the OECD made a concluding policy recommendation that called for researchers to “conduct research into the system-specific relationships between teacher professionalism and outcomes” (OECD, 2016b, p. 122). In
taking up this challenge, I have chosen to apply an innovative set-theoretic analysis to
existing data in a transparent and replicable manner. To facilitate replication, academic
discussion, and critical evaluation of my work, I have made the full data files and R programming codes available for download and use. These can be sourced from my Dataverse
project (J. Campbell, 2019).
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Research results
The objective of this doctoral research has been to explore the role that macro and cultural
conditions play in the mediation of the relationships between teaching and other educational inputs and students’ results in PISA. This has resulted in a dual focus on both the
usefulness of set-theoretic methods for addressing such questions, and the empirical analysis of the relevant data. The research questions that have framed this study are:

• Are some national contexts (system-specific factors) consistently associated with
better PISA results?
• How do national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes?
• How can a set-theoretic analysis of OECD educational data and other macro data
contribute to understanding this contextually complex relationship?

In this chapter, I present the results from this research in three sections. Firstly, I describe the determination of outcome enabling conditions through a set-theoretic analysis
of macro and cultural conditions (system-specific or remote factors) that are necessary for
the outcomes HIPISA and LOPISA (consistently associated with better PISA results in the
case of HIPISA, and worse PISA results in the case of LOPISA). For the sake of clarity
and manageability of the findings, the outcome MIXEDPISA is not analyzed in this study.
This analysis is the first step of the two-step set-theoretic analysis (Schneider, 2018c) employed in this study. I then describe the results of step two, an analysis of sufficiency of
policy and professional conditions (proximal conditions) in both the presence and absence
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of the outcome enabling conditions. This analysis proves inadequate for addressing the
question of the mediating effects of the outcome enabling conditions identified in step
one. Therefore, in the third section I describe a linear analysis of those mediating effects.
The design of this study was based on two hypotheses. Firstly, that certain system-specific
conditions are consistently present within countries whose students score well in PISA.
Secondly, that the relationships of some educational and teaching policies are mediated
by these outcome enabling conditions, with the extent and direction of that mediation
being unclear. I expected to identify causally complex solutions, but did not know if these
solutions would confirm or challenge current policy recommendations, or within which
contexts they would be found to be confirmatory or contradictory.
In this presentation of my results, I will show that a set-theoretic analysis of necessity
demonstrates that the national contexts of high gender equality, high human development,
high income equality, and high individualism are all consistently associated with better
PISA results, and therefore meet the criteria for being considered outcome enabling conditions. These conditions, in turn, mediate the relationship of some (but not all) professional
and policy conditions with student outcomes, especially class size and private expenditure
on education (at the education policy level), and qualified teachers, teacher mentoring,
and teacher non-contact hours (at the professional level). The mediating effect of these
relationships was not able to be identified through set-theoretic analyses, but was evident
through linear analyses, where the relationship between policy and professional variables
and PISA scores is shown to be mediated by different combinations of margin, strength,
and direction. This study, therefore, shows that a set-theoretic analysis of necessity that
results in the identification of relevant outcome enabling conditions (necessary conditions
and configurations) is useful as a first step for exploring how national contexts mediate
the relationship between teaching conditions and student outcomes. However, in the scenarios and with the data employed in this study, set-theoretic analyses were inadequate for
exploring the intricacies of this mediation.

6.1

Step 1: Necessity of remote conditions

Two-step set-theoretic analyses are based on the hypothesis that an outcome may be affected by two types of conditions, those that are relatively stable over time and not subject
to purposeful change or influence by system actors, and those that are subject to conscious
change or manipulation by a system’s actors and are temporally and spatially closer to
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the outcome (Goertz & Mahoney, 2005; Kitschelt, 2003; Mannewitz, 2011; Schneider,
2018c; Schneider & Wagemann, 2006). Remote conditions (analysed in step 1) are the
factors that are comparably stable over time, more distant (spatially or temporally) from
the outcome, not directly influenced by policy and decision makers, and have the potential
to mediate the relationship between proximate conditions and the desired outcome. In this
study these remote conditions are the macro (for example, wealth, inequality, democracy,
ethnic fractionalization) and cultural (for example, individualism, long term planning, uncertainty avoidance) conditions.
Necessary conditions are conditions or combinations of conditions (SUIN conditions) that
are always present when the outcome is present, graphically illustrated as a superset relationship. Due to the complex definition of SUIN (a single condition that is an unnecessary
part of a logical or combination which, in turn, is insufficient but necessary for the outcome), and so as to avoid confusion, these combinations of conditions will henceforth be
referred to simply as necessary configurations.
A relationship of necessity exists when all cases in which the outcome occur also share
the occurrence of the condition (although there may be cases with the condition but not
the outcome, or a small number of contradictory cases). By hypothesizing that certain
system-specific conditions will be found to be consistently present within countries whose
students score well in PISA, my hypothesis is that within a two-step set-theoretic analysis,
necessary macro and cultural conditions exist in step one.
In this section, I present the results of the analysis of necessity on the twelve macro conditions and six cultural conditions selected for this study. They are first analysed in separate
groups, and then the most consistent conditions from each group are brought together in
a combined analysis. These analyses show that high gender equality is a highly consistent
necessary condition for high PISA results (HIPISA is the group of countries that scored
over the OECD average in all three assessments), and that the absence of high gender
equality is equally consistent for low PISA results (LOPISA is the group of countries that
scored below the all country average in all three assessments). In addition, high income,
high human development, and high individualism are shown to be the most relevant conditions, that in combination with each other form necessary configurations for high PISA
results. The absence of high gender equality and the absence of high individualism (when
combined with the logical and operator) form a configuration that is both necessary and
sufficient for low PISA results. I therefore identify four conditions: high gender equality, high income equality, high human development, and high individualism, as outcome
enabling conditions for this study.
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6.1.1

Macro conditions

The objective of the initial analysis of macro conditions was to identify the most promising
macro conditions, to then be combined with the most promising cultural conditions, in an
analysis to identify outcome enabling conditions. This was achieved with a thorough exploratory analysis of each variable and its linear relationship with PISA scores, and of each
calibrated condition and its set relationship with the conditions HIPISA and LOPISA. It
should be noted that, as previously explained, during this exploratory analysis, I found that
gender inequality and gender gap were functionally equivalent conditions. Both indices
measured the same aspects of gender equality, but through different weightings, arrived
at similar, but not identical, conclusions about the order of countries in their indices. My
review showed them both to be logical, rigorous in their elaboration, and internationally
respected, and that the selection of one index over the other (regardless of which) would
exclude several countries usually considered to be equitable, from the set of countries with
high gender equality. I therefore chose to combine these sets with the logical or operator, and develop a higher order set for gender equality, with the condition for membership
being membership in either the set for low gender inequality or low gender gap. This set
was named using a positive descriptor as high gender equality.
As noted previously, 12 macro conditions were selected for this study: GDP per capita
(GDPCAP), human development (HDI), gender inequality (GENINEQ), gender gap (GENGAP), income inequality (ININEQ), democracy (DEM), country population (POP), economic freedom (ECOFREE), percentage of immigrant students (IMM), ethnic fractionalization (ETHNICFRAC), language fractionalization (LANGFRAC), and religious fractionalization (RELFRAC).
The following tables show the results of these initial analyses of the macro variables and
their calibrated conditions: Table 6.1 shows the correlation of each variable with all other
variables and with the variable PISASCORE (the average of the three subject assessments),
and Table 6.2 shows the conditions and configurations of conditions that met the criteria
for necessity for HIPISA and LOPISA, respectively. These criteria were established at the
levels suggested in the literature (see, for example, Mello, 2012; Ragin, 2008; Schneider
& Wagemann, 2012), of consistency above or equal to .95, coverage above or equal to .60,
and relevance of necessity (RoN) above or equal to .60.
A review of Table 6.1 shows that:
• All macro variables except population and language fractionalization are correlated
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Table 6.1
Correlation matrix of macro variables and PISASCORE
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with PISA scores (at a significance level of p < .05)
• Very strong correlations exist between human development and PISA scores and
gender inequality and PISA scores (.80 and -.86 respectively, p < .001) and moderate
correlations exist between GDP per capita and PISA scores and income inequality
and PISA scores (.57 and -.59 respectively, p < .001).
• Collinearity, where variables are correlated with each other, is evident. Gender inequality and human development are very strongly correlated (-.90, p < .001), as too
are human development and GDP per capita (.80, p < .001) and immigrant stock and
GDP per capita (.81, p < .001). In fact, 35 of the 66 correlations between variables
(excluding PISASCORE) are statistically significant (p < .05). This is not a problem
for a set-theoretic analysis (where the objective is to discover the coexistence of conditions in the presence of the outcome), but would require the researcher’s attention
if the outcome enabling conditions were to be identified through linear regression
and interaction models, as it is evidence against the independence of variables and
may inflate the variance of estimated regression coefficients.
From a set-theoretic perspective, Table 6.2 shows that:
• High gender equality is a necessary condition for high PISA results (consistency
.950, coverage .679, RoN .700). This indicates that of the 20 countries that are
members of the set HIPISA, 95% are also members of HIGENEQ, and 68% of the
HIGENEQ countries are also HIPISA. The one contradictory case is Poland.
• The absence of high gender equality is a necessary condition for low PISA results
(consistency 1.000, coverage .619, RoN .778). This indicates that of the 13 countries
that are members of the set LOPISA, 100% are also members of ∼HIGENEQ, and
62% of the ∼HIGENEQ countries are also LOPISA. There are no contradictory
cases.
• For both HIPISA and LOPISA, there are three configurations that meet the criteria
for necessity. These configurations all make use of different mixes of five conditions: high gender equality, high income equality, high human development, low
immigrant stock, and low ethnic fractionalization.

Therefore, the conditions HIGENEQ, HIINCEQ, HIHDI, LOIMM, and LOETHNICFRAC
are retained for the combined analysis with the most promising cultural conditions.
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Table 6.2
Necessary configurations of macro conditions for HIPISA and LOPISA

6.1.2

Cultural conditions

As noted previously, 6 cultural conditions were selected for this study: individualism
(INDIV), power distance (POWER), competitiveness (COMPET), uncertainty avoidance
(UNCERT), long-term orientation (LONG), and indulgence (INDULG).
The same exploratory analysis of each cultural variable and its linear relationship with
PISA scores, and of each calibrated condition and its set relationship with the conditions
HIPISA and LOPISA was conducted. The following tables show the results: Table 6.3
shows the correlation of each variable with all other culture variables and with the variable PISASCORE (the average of the three subject assessments), and Table 6.4 shows the
conditions and configurations of conditions that met the criteria for necessity for HIPISA
and LOPISA, respectively. It should be noted that I relaxed the criteria for coverage to
.59 (from the usual cut-off of .60) for this analysis, so as to include the only two viable
configurations.
Table 6.3
Correlation matrix of culture variables and PISASCORE
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Table 6.4
Necessary configurations of culture conditions for HIPISA and LOPISA

A review of Table 6.3 shows that:
• Only three culture variables: power distance, individualism, and long-term planning
are correlated with PISA scores (at a significance level of p < .05).
• The correlation of LONG to PISASCORE is weak (.36, p < .05), while a moderate
correlation exists between POWER and PISASCORE (-.46, p < .001), and INDIV
and PISASCORE (.54, p < .001).
• There is some evidence of collinearity, especially between INDIV and POWER, and
INDULG and LONG.

From a set-theoretic perspective, Table 6.4 shows that:
• There is no evidence of individual culture conditions or configurations of culture
conditions meeting the criteria for necessity for HIPISA.
• The absence of high individualism is a necessary condition for low PISA results
(consistency 1.000, coverage .591 RoN .750). This indicates that of the 13 countries
that are members of the set LOPISA, 100% are also members of ∼HIINDIV, and
59% of the ∼HIINDIV countries are also LOPISA. There are no contradictory cases.
• The combination of high power distance and the absence of high individualism is a
configuration that meets the criteria for necessity for LOPISA, with the same consistency and coverage as the absence of high individualism alone.

Therefore, the conditions HIPOWER and HIINDIV are retained for the combined analysis
with the most promising macro conditions.
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6.1.3

Outcome enabling conditions

The final analysis of necessity consequently brought the seven most promising conditions
from the macro analysis and the culture analysis into a combined analysis. These conditions were: high income equality (HIINCEQ), high gender equality (HIGENEQ), high
human development (HIHDI), low immigrant stock (LOIMM), low ethnic fractionalization (LOETHNICFRAC), high power distance (HIPOWER), and high individualism (HIINDIV). Table 6.5 shows the conditions and configurations of conditions that met the criteria for necessity for HIPISA and LOPISA, respectively. These criteria were, once again,
established at the levels suggested in the literature (consistency ≥ .95, coverage ≥ .60, and
RoN ≥ .60).
Table 6.5
Necessary configurations of macro and culture conditions for HIPISA and LOPISA

The important things to note from Table 6.5 are that:
• As shown earlier, HIGENEQ alone meets the criteria for a necessary condition for
HIPISA, and ∼HIGENEQ alone meets the criteria for a necessary condition for
LOPISA.
• The configurations that are consistent with HIPISA are formed with the logical or
operator, typical for combinations of conditions that form necessary configurations.
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• The configurations that are consistent with LOPISA are formed with the logical and
operator, which indicates that the solutions are both necessary and sufficient for the
outcome.

As the literature indicates that the most relevant necessary conditions are those that are also
sufficient (and vice versa) (Goertz, 2006; Schneider & Wagemann, 2012), and in the hope
of identifying the most relevant conditions from within this group of seven, I concluded
the search for outcome enabling conditions by conducting an analysis of sufficiency for
both HIPISA and LOPISA. This was an iterative process as indicated by the best practices
for QCA (Mello, 2012), testing different groups of conditions to find the combination that
produced the truth table with the least contradictions, with consistency for sufficiency set
at ≥ .80, in line with the indications in the literature (Marx & Dusa, 2011; Mello, 2012;
Ragin, 2008; Schneider & Wagemann, 2012).
The results of the analysis of sufficiency for the outcome HIPISA, showed that the combination of HIGENEQ, HIINCEQ, HIHDI, and HIINDIV produced the truth table with the
least contradictions, reproduced in Table 6.6, and the solution terms displayed in Figure
6.1 (most conservative solutions, without any simplifying assumptions).
This shows a highly consistent model indicating two possible configurations for HIPISA.
Firstly, the configuration of high gender equality, high income equality, and high individualism is sufficient for high PISA results (solution (1) covering 16 cases, 3 of which are
contradictory). Secondly, the configuration of high gender equality, high human development, and the absence of high individualism is sufficient for high PISA results (solution
(2) covering 4 cases, none of which are contradictory). The three contradictory cases for
solution (1) (members of the solution but not HIPISA) are Austria, Iceland, and Switzerland. The model covers 17 of the 20 HIPISA cases, with Australia, Poland, and Portugal
remaining unexplained. The robustness of this model was checked by randomly dropping
cases and reconducting the analysis, and by making small calibration changes and reconducting the analysis. In both scenarios only the consistency and coverage of the solutions
were slightly modified, and no logical contradictions occurred.
This model can be represented by the Venn diagrams in Figure 6.2, where the bold printed
countries are those that are members of the set HIPISA.
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Table 6.6
Truth table for sufficiency analysis with outcome enabling conditions and HIPISA

Figure 6.1
Solution terms for sufficiency analysis with outcome enabling conditions and HIPISA
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Figure 6.2
Venn diagrams of solutions for sufficiency analysis for HIPISA
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The results of the analysis of sufficiency for the outcome LOPISA, showed that the combination of HIGENEQ and HIINDIV produced the most parsimonious truth table with the
least contradictions, reproduced in Table 6.7, and the solution term displayed in Figure 6.3
(the most conservative solution, for which no simplifying assumptions were required).

Table 6.7
Truth table for sufficiency analysis with outcome enabling conditions and LOPISA

Figure 6.3
Solution terms for sufficiency analysis with outcome enabling conditions and LOPISA

This shows a highly consistent model indicating that the configuration of the absence of
high gender equality and the absence of high individualism is both sufficient and necessary
for low PISA results (solution covering 16 cases, 3 of which are contradictory). The three
contradictory cases are Croatia, Russia, and Vietnam. The model covers all of the 13
LOPISA cases, with no cases remaining unexplained. It should be noted that these 13
countries are also all members of the sets of not high GDP per capita, not high human
development, low immigrant stock (10 to 14-year olds), and high power distance, however,
the inclusion of these conditions in the analysis did not improve the model’s coverage or
consistency. The robustness of this model was checked by randomly dropping cases and
reconducting the analysis, and by making small calibration changes and reconducting the
analysis. In both scenarios only the consistency and coverage of the solutions were slightly
modified, and no logical contradictions occurred.
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This model can be represented by the Venn diagram in Figure 6.4, where the bold printed
countries are those that are members of the set LOPISA.
Figure 6.4
Venn diagrams of solutions for sufficiency analysis for LOPISA

From these analyses I concluded the following:
• High gender equality is, individually, the most relevant outcome enabling condition
for high PISA results, and in its absence, for low PISA results.
• High human development, high income equality, and high individualism are the
next most relevant conditions, as they also combine to form configurations for both
necessary and sufficient solutions for the outcome HIPISA.

I therefore chose to carry forward HIGENEQ, HIHDI, HIINCEQ, and HIINDIV as outcome enabling conditions for the second stage of this study.

6.2

Step 2: Sufficiency of proximal conditions

The second step of a two-step set-theoretic analysis is the analysis of the relationship that
proximate conditions (conditions that are subject to conscious change or manipulation by
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a system’s actors and are temporally and spatially closer to the outcome) have with the outcome in the presence and absence of the outcome enabling conditions (Mannewitz, 2011;
Schneider, 2018c). In this study, those conditions are the education policy conditions (such
as public-school enrolment, private investment in education, and class size) and teaching
professional conditions (such as teacher’s qualification, teacher’s experience, and teacher
mentoring). This second step is an analysis of sufficiency and includes the proximate conditions of interest and all the remote conditions that were identified as outcome enabling
in step 1.
Sufficient conditions are conditions or combinations of conditions that are observed to
occur exclusively in the presence of the outcome, graphically illustrated as a subset relationship. In the cases in which the sufficient condition occurs, the outcome is also observed
to be present (although there may be cases with the outcome but not the condition (as other
conditions may also explain the presence of the outcome), or a small number of contradictory cases). By hypothesizing that certain system-specific conditions will mediate the
relationship between the professional conditions and student outcomes, my hypothesis is
that within a two-step set-theoretic analysis, the combinations of conditions that are sufficient for the outcome vary in the presence or absence of the outcome enabling conditions
identified in step 1.
In this section, I present the results of the analysis of sufficiency on the five policy conditions and seven professional conditions selected for this study. Two difficulties arose
during these analyses. Firstly, there was the problem of missing data, as a complete set
of policy data only exists for 30 countries and for professional data that is further reduced
to 22 countries, and very few of these countries were members of LOPISA. This, in turn,
makes for a significantly reduced set of countries from which to draw conclusions. The second problem was the strength of the consistent relationship between the outcome enabling
conditions and student results, which left little possibility of finding additional consistency
from the policy and professional conditions. In conclusion, and as detailed in the following sections, these set-theoretic analyses of the relationship of policy, professional, and
outcome enabling conditions with student outcomes, served to demonstrate that set theory
was not the correct method for the second step in this investigation of how system-specific
factors mediate the relationship between teaching conditions and student results.
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6.2.1

Policy conditions

As noted previously, 5 policy conditions were selected for this study: cumulated expenditure on education (CUMEXP), student learning time (HOURS), class size (CLASS), public school enrolment (PUBLIC), and private expenditure on education (PRIEXP). Only 30
countries have data on all five conditions, and of these, 18 are HIPISA countries and only
2 are LOPISA countries.
An initial exploratory analysis on all cases with data for each condition, provided some evidence of linear relationships between policy variables and PISA scores, and indicated that
no individual policy condition was sufficient for the outcome of high PISA scores (at the reduced consistency threshold of .750). These findings are shown in Table 6.8. As no initial
evidence of any kind of relationship (linear or set-theoretic) was detected between student
learning time and PISA results, or rates of public-school enrolment and PISA results, the
subsequent set-theoretic analyses focussed solely on cumulated expenditure, class size,
and private expenditure on education. As detailed in Section 4.3 (Policy conditions), the
directional expectations for these conditions were that higher cumulated expenditure is associated with better results, especially in less affluent countries (HICUMEXP ⇒ HIPISA),
that higher private expenditure contributes to improvements in the delivery of education
(HIPRIEXP ⇒ HIPISA), and that there is no relationship between class size and educational results (HICLASS | HIPISA).

Table 6.8
Results of initial exploratory analysis of policy conditions

I conducted the analysis of sufficiency for the conditions HICUMEXP, HICLASS, and
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HIPRIEXP with HIPISA in two stages. Firstly, an analysis of the three policy conditions
with HIPISA, excluding all outcome enabling conditions, and then an analysis of these
three conditions together with each outcome enabling condition (in a separate analysis
for each outcome enabling condition). Differences in the solutions between these stages
would indicate a mediating effect of the outcome enabling conditions.
In these analyses, the recommended threshold for consistency of .800 is respected, and the
resulting truth tables are displayed. According to set-theoretic best practices, any row with
consistency of between .200 and .800 is considered a contradictory row, and minimization
of the truth table should not continue without resolution of most, if not all, contradictory
rows (Marx & Dusa, 2011; Mello, 2012; Schneider & Wagemann, 2012).

Stage 1: Combination of policy conditions without outcome enabling conditions

As can be observed in Table 6.9, in the analysis of policy conditions without the outcome
enabling conditions five of the eight truth table rows are contradictory (rows 1, 2, 4, 5, and
6), making the minimization of the truth table inadvisable. The truth table shows that the
following configurations are consistent with HIPISA:
• HICUMEXP * HIPRIEXP * BIGCLASS (row 8, consistency 1.000, coverage of
five cases)
• HICUMEXP * HIPRIEXP * ∼BIGCLASS (row 7, consistency 1.000, coverage of
one case)

Table 6.9
Truth table for policy conditions without outcome enabling conditions

Whereas this is weak empirical evidence that HICUMEXP and HIPRIEXP may be consistent with HIPISA, and that BIGCLASS may not be relevant, this should not be considered
169

Janine Campbell
a definitive finding considering the contradictions of the truth table and the low coverage
of row 7.

Stage 2: Combination of policy conditions with each individual outcome enabling
condition

As can be observed in Table 6.10, in the analysis of policy conditions with HIGENEQ
three of the sixteen truth table rows are contradictory (rows 1, 12, and 13), making the
minimization of the truth table inadvisable. The truth table shows that the following configurations are consistent with HIPISA:
• HIGENEQ * HICUMEXP * HIPRIEXP * BIGCLASS (row 16, consistency 1.000,
coverage of five cases)
• HIGENEQ * HICUMEXP * HIPRIEXP * ∼BIGCLASS (row 15, consistency 1.000,
coverage of one case)
• HIGENEQ * HICUMEXP * ∼HIPRIEXP * BIGCLASS (row 14, consistency 1.000,
coverage of two cases)
• HIGENEQ * ∼HICUMEXP * HIPRIEXP * BIGCLASS (row 10, consistency
1.000, coverage of one case)

Table 6.10
Truth table for policy conditions with HIGENEQ

This result reinforces the earlier finding that HIGENEQ is an individually necessary outcome enabling condition for HIPISA (as it is present in all consistent configurations).
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Additionally, this provides weak empirical evidence that HICUMEXP, HIPRIEXP, and
BIGCLASS may be irrelevant conditions for HIPISA in the presence of HIGENEQ. However, this should not be considered a definitive finding considering the contradictions of
the truth table, and the low coverage of rows 15, 14, and 10.
As can be observed in Table 6.11, in the analysis of policy conditions with HIHDI five
of the sixteen truth table rows are contradictory (rows 1, 2, 4, 13, and 14), making the
minimization of the truth table inadvisable. The truth table shows that the following configurations are consistent with HIPISA:
• HIHDI * HICUMEXP * HIPRIEXP * BIGCLASS (row 16, consistency 1.000, coverage of five cases)
• HIHDI * HICUMEXP * HIPRIEXP * ∼BIGCLASS (row 15, consistency 1.000,
coverage of one case)
• HIHDI * ∼HICUMEXP * HIPRIEXP * BIGCLASS (row 12, consistency 1.000,
coverage of two cases)

Table 6.11
Truth table for policy conditions with HIHDI

This result reinforces the earlier finding that HIHDI is an outcome enabling condition
for HIPISA. Additionally, this provides weak empirical evidence that HIPRIEXP may be
consistent with HIPISA; whereas, HICUMEXP and BIGCLASS may be irrelevant in the
presence of HIHDI. However, this should not be considered a definitive finding considering
the contradictions of the truth table, and the low coverage of rows 15 and 12.
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As can be observed in Table 6.12, in the analysis of policy conditions with HIINCEQ three
of the sixteen truth table rows are contradictory (rows 4, 10, and 13), making the minimization of the truth table inadvisable. The truth table shows that the following configurations
are consistent with HIPISA:
• HIINCEQ * HICUMEXP * HIPRIEXP * BIGCLASS (row 16, consistency 1.000,
coverage of four cases)
• HIINCEQ * HICUMEXP * HIPRIEXP * ∼BIGCLASS (row 15, consistency 1.000,
coverage of one case)
• HIINCEQ * HICUMEXP * ∼HIPRIEXP * BIGCLASS (row 14, consistency 1.000,
coverage of two cases)
• HIINCEQ * ∼HICUMEXP * HIPRIEXP * BIGCLASS (row 12, consistency 1.000,
coverage of two cases)
• HIINCEQ * ∼HICUMEXP * ∼HIPRIEXP * ∼BIGCLASS (row 9, consistency
1.000, coverage of one case)
• ∼HIINCEQ * HICUMEXP * HIPRIEXP * BIGCLASS (row 8, consistency 1.000,
coverage of one case)

Table 6.12
Truth table for policy conditions with HIINCEQ

This result reinforces the earlier finding that HIINCEQ is an outcome enabling condition
for HIPISA, as it is present in all except one of the consistent rows. Additionally, this
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provides weak empirical evidence that HICUMEXP, HIPRIEXP, and BIGCLASS may be
irrelevant conditions for HIPISA in the presence of HIINCEQ. However, this should not
be considered a definitive finding considering the contradictions of the truth table, and the
low coverage of rows 15, 14, 12, 9, and 8.
As can be observed in Table 6.13, in the analysis of policy conditions with HIINDIV six
of the sixteen truth table rows are contradictory (rows 4, 9, 10, 12, 13, and 14), therefore
making the minimization of the truth table inadvisable. The truth table shows that the
following configurations are consistent with HIPISA:
• HIINDIV * HICUMEXP * HIPRIEXP * BIGCLASS (row 16, consistency 1.000,
coverage of four cases)
• HIINDIV * HICUMEXP * HIPRIEXP * ∼BIGCLASS (row 15, consistency 1.000,
coverage of one case)
• ∼HIINDIV * HICUMEXP * HIPRIEXP * BIGCLASS (row 8, consistency 1.000,
coverage of one case)
• ∼HIINDIV * HICUMEXP * ∼HIPRIEXP * BIGCLASS (row 6, consistency 1.000,
coverage of one case)

Table 6.13
Truth table for policy conditions with HIINDIV

This result provides weak empirical evidence that HICUMEXP and HIPRIEXP may be
consistent with HIPISA; whereas, BIGCLASS may be irrelevant in the presence of HIINDIV. Additionally, it provides weak empirical evidence that in the absence of HIINDIV,
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HICUMEXP and BIGCLASS may be consistent with HIPISA; whereas, HIPRIEXP may
be irrelevant. However, and despite being the only suggestion of a mediated relationship
in these analyses, this should not be considered a definitive finding considering the contradictions of the truth table, and the low coverage of rows 15, 8, and 6.
In conclusion, this set-theoretic analysis of policy conditions with outcome enabling conditions did not find any convincing evidence of the outcome enabling conditions mediating
the relationship of the policy conditions with the outcome. The possible reasons for this
will be discussed after the presentation of the results of the analysis of professional conditions.

6.2.2

Professional conditions

As noted previously, 7 professional conditions were selected for this study: teachers’
salaries (SALARY), percentage of qualified teachers (QUAL), percentage of teachers reporting having participated in professional development in the last year (PDEV), average
years of teacher experience (EXP), percentage of teachers reporting having received induction (INDUCT), percentage of teachers reporting have an assigned mentor (MENTOR),
and the proportion of non-contact teacher hours (NONCON). Only 22 countries have data
on all conditions, and of these, 13 are HIPISA countries and 4 are LOPISA countries.
An initial exploratory analysis on all cases with data for each condition provided some
evidence of linear relationships between professional variables and PISA scores, and indicated that no individual professional condition was sufficient for the outcome of high
PISA scores (at the reduced consistency threshold of .750), displayed in Table 6.14.
Table 6.14
Results of initial exploratory analysis of professional conditions
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As no initial evidence of any kind of relationship (linear or set-theoretic) was detected between professional development, teachers’ experience, teacher induction, or teacher mentoring and PISA results, the subsequent set-theoretic analyses focussed solely on teachers’ salary, qualified teachers, and non-contact teacher hours. As discussed in section 4.4
(Professional conditions), the directional expectations for these conditions were that higher
teacher salaries are associated with higher teacher quality and therefore, with better results
(HISALARY ⇒ HIPISA), that higher percentages of fully trained teachers are associated
with better results (HIQUALS ⇒ HIPISA), and that a higher proportion of non-contact
time in teachers’ days (for planning and corrections, etc.) is also associated with better
results (HINONCON ⇒ HIPISA).
I conducted the analysis of sufficiency for the conditions HISALARY, HIQUALS, and
HINONCON with HIPISA in two stages. The first stage was an analysis of the three conditions with HIPISA excluding all outcome enabling conditions, followed by analyses of
these three conditions together with each outcome enabling condition. Differences in the
solutions between these stages would indicate a mediating effect of the outcome enabling
conditions.
In these analyses, the recommended threshold for consistency of .800 is respected, and the
resulting truth tables are displayed for each scenario.

Stage 1: Combination of professional conditions without outcome enabling conditions

As can be observed in Table 6.15, in the analysis of professional conditions without the
outcome enabling conditions three of the eight truth table rows are contradictory (rows 3,
5, and 7), making the minimization of the truth table inadvisable. The truth table shows
that the following configurations are consistent with HIPISA:
• HISALARY * HIQUALS * HINONCON (row 8, consistency .833, coverage of six
cases, with Spain as a contradictory case)
• HISALARY * ∼HIQUALS * HINONCON (row 6, consistency 1.000, coverage of
two cases)
• ∼HISALARY * ∼HIQUALS * HINONCON (row 2, consistency 1.000, coverage
of one case)
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Table 6.15
Truth table for professional conditions without outcome enabling conditions

Whereas this may be considered weak empirical evidence that HINONCON is the only
condition consistently associated with HIPISA (in the absence of outcome enabling conditions), this should not be considered a definitive finding considering the contradictions
of the truth table and the low coverage of the configurations in rows 6 and 2.

Stage 2: Combination of professional conditions with each individual outcome enabling condition

As can be observed in Table 6.16, in the analysis of professional conditions with HIGENEQ three of the sixteen truth table rows are contradictory (rows 3, 13, and 15), making
the minimization of the truth table inadvisable. The truth table shows that the following
configurations are consistent with HIPISA:

• HIGENEQ * HISALARY * HIQUALS * HINONCON (row 16, consistency .833,
coverage of six cases, contradictory case Spain)
• HIGENEQ * HISALARY * ∼HIQUALS * HINONCON (row 14, consistency 1.000,
coverage of two cases)
• HIGENEQ * HISALARY * HIQUALS * ∼HINONCON (row 11, consistency
1.000, coverage of one case)
• HIGENEQ * ∼HISALARY * ∼HIQUALS * HINONCON (row 10, consistency
1.000, coverage of one case)
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Table 6.16
Truth table for professional conditions with HIGENEQ

This result reinforces the earlier finding that HIGENEQ is an individually necessary outcome enabling condition for HIPISA (as it is present in all consistent configurations). Additionally, this provides weak empirical evidence that HISALARY, HIQUALS, and HINONCON may be irrelevant conditions for HIPISA in the presence of HIGENEQ. However, this should not be considered a definitive finding considering the contradictions of
the truth table, and the low coverage of rows 14, 11, and 10.
As can be observed in Table 6.17, in the analyses of professional conditions with HIHDI
two of the sixteen truth table rows are contradictory (rows 3 and 15), making the minimization of the truth table inadvisable. The truth table shows that the following configurations
are consistent with HIPISA:

• HIHDI * HISALARY * HIQUALS * HINONCON (row 16, consistency 1.000, coverage of five cases)
• HIHDI * HISALARY * ∼HIQUALS * HINONCON (row 14, consistency 1.000,
coverage of two cases)
• HIHDI * HISALARY * ∼HIQUALS * ∼HINONCON (row 13, consistency 1.000,
coverage of one case)
• HIHDI * ∼HISALARY * HIQUALS * ∼HINONCON (row 11, consistency 1.000,
coverage of one case)
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• ∼HIHDI * ∼HISALARY * ∼HIQUALS * HINONCON (row 2, consistency 1.000,
coverage of one case)

Table 6.17
Truth table for professional conditions with HIHDI

This result reinforces the earlier finding that HIHDI is an outcome enabling condition for
HIPISA, as it is present in all except one of the consistent rows. It also exemplifies the
diversity of configurations that may be associated with HIPISA. However, this should not
be considered a definitive finding considering the contradictions of the truth table, and the
low coverage of rows 14, 13, 11, and 2.
As can be observed in Table 6.18, in the analysis of professional conditions with HIINCEQ
two of the sixteen truth table rows are contradictory (rows 8 and 11), making the minimization of the truth table inadvisable. The truth table shows that the following configurations
are consistent with HIPISA:
• HIINCEQ * HISALARY * HIQUALS * HINONCON (row 16, consistency 1.000,
coverage of three cases)
• HIINCEQ * HISALARY * HIQUALS * ∼HINONCON (row 15, consistency 1.000,
coverage of two cases)
• HIINCEQ * HISALARY * ∼HIQUALS * HINONCON (row 14, consistency 1.000,
coverage of two cases)
• HIINCEQ * HISALARY * ∼HIQUALS * ∼HINONCON (row 13, consistency
1.000, coverage of one case)
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• ∼HIINCEQ * ∼HISALARY * ∼HIQUALS * HINONCON (row 2, consistency
1.000, coverage of one case)

Table 6.18
Truth table for professional conditions with HIINCEQ

This result reinforces the earlier finding that HIINCEQ is an outcome enabling condition
for HIPISA, as it is present in all except one of the consistent rows. It also exemplifies the
diversity of configurations that may be associated with HIPISA. However, this should not
be considered a definitive finding considering the contradictions of the truth table, and the
low coverage of these configurations.
As can be observed in Table 6.19, in the analysis of professional conditions with HIINDIV
four of the sixteen truth table rows are contradictory (rows 11, 13, 15, and 16), therefore
making the minimization of the truth table inadvisable. The truth table shows that the
following configurations are consistent with HIPISA:
• HIINDIV * HISALARY * ∼HIQUALS * HINONCON (row 14, consistency 1.000,
coverage of two cases)
• ∼HIINDIV * HISALARY * HIQUALS * HINONCON (row 8, consistency 1.000,
coverage of two cases)
• ∼HIINDIV * ∼HISALARY * HIQUALS * ∼HINONCON (row 3, consistency
1.000, coverage of one case)
• ∼HIINDIV * ∼HISALARY * ∼HIQUALS * HINONCON (row 2, consistency
1.000, coverage of one case)
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Table 6.19
Truth table for professional conditions with HIINDIV

This result exemplifies the diversity of configurations that may be associated with HIPISA.
However, this should not be considered a definitive finding considering the contradictions
of the truth table, and the low coverage of these configurations.
In conclusion, this set-theoretic analysis of professional conditions with outcome enabling
conditions did not find any convincing evidence of the outcome enabling conditions mediating the relationship of the policy conditions with the outcome. In the following section,
I present three possible reasons for this.

6.2.3

Conclusion of set-theoretic analysis of proximal conditions

In this set-theoretic analysis of policy and professional conditions with outcome enabling
conditions, I did not find any convincing evidence of the outcome enabling conditions mediating the relationship of the policy or professional conditions with the outcome. Considering the design of this study, I propose that this can be attributed to the following:

1. the high consistency of the outcome enabling conditions with HIPISA,
2. the nature of set-theoretic analysis, and
3. the nature of the data.
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Firstly, the outcome enabling conditions that were identified in step 1 of this analysis were
so highly consistent with the outcome HIPISA, that they almost always appear in the solution terms. It is, therefore, not possible to identify whether the policy and professional
conditions have their consistency with HIPISA mediated by the presence or absence of
the outcome enabling condition, as those outcome enabling conditions are consistently
present. This is particularly true for high gender equality where 17 of the 18 HIPISA
countries in the policy dataset, and 12 of the 13 HIPISA countries in the professional
dataset, are all members of HIGENEQ.
Secondly, during these analyses, it became apparent that set-theoretic methods are designed to discover relationships that are consistent with the outcome, and not necessarily
those that are mediated. Although different configurations of conditions that are consistent with the outcome are identified, if those configurations vary by just one condition (for
example BIGCLASS and ∼BIGCLASS), then that one condition will be dropped as irrelevant in the identification of a parsimonious solution for the outcome (according to Mill’s
method (Mill, 1843)). As this does, in fact, frequently occur, these analyses may seem to
provide evidence that policy and professional conditions are irrelevant for the outcome.
However, this evidence is weak due to the high levels of contradictions within the data.
In conducting this study, therefore, I found that the question asked by a set-theoretic analysis for the determination of outcome enabling conditions in step 1 – whether certain remote
conditions are consistently necessary for the outcome – is compatible with the identification of system-specific factors that may mediate policy and professional conditions. However, the question asked by a set-theoretic analysis of sufficiency in step 2 – whether certain
combinations of conditions are consistently present in the presence of the outcome – is not
compatible with the question of whether the relationship of the proximate conditions with
the outcome is mediated by the outcome enabling conditions. This raised the possibility
that this second question would be better approached through a linear analysis, as detailed
in the next section.
Finally, the nature of the data for this study limited the conclusions that could be drawn
from a set-theoretic analysis of policy and professional conditions. The identification of
consistent configurations of conditions requires all cases to have data on all conditions;
however, the number of cases with all data was limited (30 countries with all policy data,
and 22 countries with all professional data). Additionally, an analysis of the configurations
of conditions that were consistent with LOPISA was not possible, as only two LOPISA
countries had data on all policy conditions and four LOPISA countries had data on all
professional conditions. It is conceivable that if all policy and professional data were
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available for all PISA countries, and it was, therefore, possible to analyze and compare
the consistent configurations for HIPISA as well as LOPISA, some conclusions about the
mediation of relationships could be drawn. However, the reality of the available data did
not allow this.

6.3

The mediating effect of outcome enabling conditions
in linear relationships

Due to the unsatisfactory findings in step 2 of the set-theoretic analysis, I also undertook a
linear analysis of the relationship of policy and professional conditions with PISA results
in both the presence and absence of the outcome enabling conditions. The set-theoretic
analysis explored whether the combinations of policy and professional conditions that were
consistent with high PISA results varied in the presence and absence of outcome enabling
conditions, however, no convincing evidence of such variation was found. A linear analysis, on the other hand, explores whether the linear relationship between the policy and
professional conditions varies when the data are grouped by the presence and absence of
each outcome enabling condition.
Before beginning the analyses, I conducted two tests, so as to ascertain that using the aggregated score of the three PISA assessments was appropriate (as most studies use the
results from just one of the assessments, depending on the cycle of testing), and that there
was linear evidence of the relevance of the outcome enabling conditions. The first test
compared the correlations between each PISA assessment, of each assessment with the
aggregated PISASCORE variable, and of each assessment and the PISASCORE variable
with each of the outcome enabling conditions. As shown in Table 6.20, each assessment
is highly correlated with the aggregated score (as would be expected), and the correlations of each assessment and the aggregated score with each outcome enabling condition
are very similar. Based on this evidence, it is appropriate to use the aggregated variable
PISASCORE for these linear analyses as the relationship between PISASCORE and the
outcome enabling conditions accurately represented the relationship between each individual assessment with the outcome enabling conditions. Replicating the analyses with
each assessed subject would not only create extra work and a potentially unmanageable
quantity of findings, but would be unlikely to uncover any additional useful findings.
The second test was a series of independent t-tests to ascertain whether the grouping of
each dataset by outcome enabling conditions resulted in group means that were statis182
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Table 6.20
Correlations between each PISA assessment, the aggregate variable PISASCORE, and
the outcome enabling conditions
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tically significantly different from each other. If this occurred, it would provide linear
validation of their identification as outcome enabling conditions across different configurations of cases. I conducted these independent t-tests for each PISA assessment and the
variable PISASCORE (where minimal variation of the differences of means between the
assessments and the aggregate once again validated the use of the variable PISASCORE),
and for all policy and professional variables. The results are shown in Tables 6.21, 6.22,
and 6.23, and indicate that grouping the datasets by the outcome enabling conditions produces statistically significantly different group means (in all scenarios except the data set
CUMEXP and the condition HIINDIV), thereby validating their identification as outcome
enabling conditions across different configurations of cases.
Table 6.21
Results of independent t-tests for each PISA subject and the aggregate PISASCORE when
grouped by each outcome enabling condition

Table 6.22
Results of independent t-tests on the mean of PISASCORE across groups in each policy
data set

As these initial tests validated the outcome enabling conditions from a linear perspective,
and the use of PISASCORE as the outcome variable, I proceeded with the analysis of the
linear relationship between each policy and professional condition with the outcome, to
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Table 6.23
Results of independent t-tests on the mean of PISASCORE across groups in each
professional data set

investigate whether that relationship varies when the data is grouped by membership in
the outcome enabling condition. To explore this, each policy and professional condition
was analysed for its independent relationship with PISA scores, as well as its relationship
with PISA scores when cases are grouped according to membership in the outcome enabling conditions. Each individual analysis resulted in one of the following five results,
graphically displayed in Figure 6.5:

1. No significant relationship: there is no linear relationship (that is statistically significant to p < .05) between the policy / professional variable and PISA results. This
relationship is graphically represented as a scatterplot with no line of tendency and
is statistically represented as a regression equation that does not meet the criteria for
statistical significance.
2. Significant relationship, constant across groups: there is a linear relationship (that
is statistically significant to p < .05) between the policy / professional variable and
PISA results, and this result is unchanged when cases are grouped by membership
in the outcome enabling condition. This relationship is graphically represented as a
scatterplot with a single line of tendency. It is statistically represented as a regression equation where the policy / professional variable and the complete model are
statistically significant to p < .05 (but the addition of the categorical variable for
group membership is not statistically significant).
3. Significant relationship, variation by margin: where the relationship of one group
with the outcome is associated with results that are higher by a constant margin from
the results of the other group, although the strength and direction of the relationship
remain constant. This relationship is graphically represented as a scatterplot with
parallel lines of tendency. It is statistically represented as a regression equation
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where the policy / professional variable, the categorical variable for group membership, and the complete model are statistically significant to p < .05 (but the addition
of an interaction variable is not statistically significant).
4. Significant relationship, variation by strength: where the relationship of one group
with the outcome is stronger than the other group, although the direction of the
relationship remains constant. This relationship is graphically represented as a scatterplot with non-parallel lines of tendency in the same direction. It is statistically
represented as a regression equation where the policy / professional variable, an interaction term (policy / professional variable * categorical variable for group membership), and the complete model are statistically significant to p < .05, and the fitted
equations for each group include the same operator for the policy / professional coefficient.
5. Significant relationship, variation by direction: where the relationship of one group
with the outcome is positive (an increase in the variable is associated with an increase in the outcome) whilst the relationship of the other group with the outcome
is negative (an increase in the variable is associated with a decrease in the outcome).
This relationship is graphically represented as a scatterplot with non-parallel lines
of tendency in opposing directions. It is statistically represented as a regression
equation where the policy / professional variable, an interaction term (policy / professional variable * categorical variable for group membership), and the complete
model are statistically significant to p < .05, and where the fitted equations for each
group include differing operators for the policy / professional coefficient.

Findings of variation by margin, strength, or direction are evidence of mediating effects
by the outcome enabling conditions (system-specific factors). The following results are
shown for each policy and professional condition, and show that this mediation occurred
across multiple configurations, especially for class size, private expenditure on education,
qualified teachers, and teachers’ non-contact hours, and especially mediation by the outcome enabling conditions high gender equality and high human development. In each
reported scenario, a visual examination of the residual plot and normal Q-Q plot was conducted, and unless otherwise stated, no clear outliers were identified, and the model was
considered generally appropriate for the data.

186

Chapter 6

Figure 6.5
Graphical representations of linear relationships when grouped by outcome enabling
conditions
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6.3.1

Policy conditions

Cumulated expenditure on education

The directional expectation for the relationship between cumulated expenditure on education and PISA results was positive, as the OECD has indicated that an increase in cumulated expenditure has been associated with an increase in PISA results, especially for
less wealthy countries (OECD, 2016c). In the data used for this study, the correlation of
CUMEXP with PISASCORE is .44 (p = .007) indicating a positive linear relationship in
line with directional expectations. The observed relationship is shown on the scatterplot
in Figure 6.6.
Figure 6.6
Observed relationship between CUMEXP and PISASCORE

To explore the potential mediating effects of the outcome enabling conditions on this relationship of cumulated expenditure and PISA results, separate regression analyses were
conducted including each outcome enabling condition as both an independent variable,
and as an interaction term. The results of these analyses are displayed in Table 6.24.
The fitted equation for Model 1, considering the linear relationship between CUMEXP
and PISASCORE, is:

d
P ISASCORE
[ALL] = 470.03 + 0.0003CU M EXP
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Table 6.24
Regression models for CUMEXP and its possible interaction with outcome enabling
conditions
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This indicates that an increase in one dollar spent on cumulated expenditure (total expenditure (in US dollars) by educational institutions per student aged 6 to 15) is associated
with a 0.0003-point increase in PISASCORE. More intuitively, an increase in $10,000 is
associated with 3-point increase. This model is statistically significant (p = .007) and the
R-squared value is .19, indicating that 19% of the variance of PISASCORE is explained
by CUMEXP alone. However, a visual examination of the residual plot for this model
showed that this simple linear model is not appropriate for this data due to a non-random
distribution of residuals (that implies a logistic relationship).
The models including the outcome enabling conditions for income equality and gender
equality (Models 2 to 5) present p-values that are outside of accepted parameters in some
coefficients and are, therefore, rejected. However, the interaction models including human
development (Model 7) and individualism (Model 9) are statistically significant (p < .05)
in all relevant coefficients.
In the scenario that considers the interaction effect of HIHDI on the relationship between
CUMEXP and PISASCORE, Model 7, the fitted equations are:
d
P ISASCORE
[HIHDI = 1] = 522.96 − 0.0002CU M EXP
d
P ISASCORE
[HIHDI = 0] = 418.86 + 0.0010CU M EXP

This indicates that an increase of $10,000 spent on education in HIHDI countries is associated with a 2-point decrease in PISASCORE, but that an increase of $10,000 spent on
education in countries that are not HIHDI countries is associated with a 10-point increase.
The R-squared value for this model is .51, indicating that 51% of the variance of PISASCORE is explained by the combination of CUMEXP and HIHDI. The visual examination
of the residual plot and normal Q-Q plot indicated that Singapore may be a outlier, but that
this interaction model is generally appropriate for the data. This mediated relationship is
illustrated in the graphs of observed values (grouped by HIHDI) and predicted values for
Model 7, displayed in Figure 6.7.

In the scenario that considers the interaction effect of HIINDIV on the relationship between
CUMEXP and PISASCORE, Model 9, the fitted equations are:
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Figure 6.7
Graphical representations, Model 7, CUMEXP and HIHDI

d
P ISASCORE
[HIIN DIV = 1] = 489.86 + 0.0001CU M EXP
d
P ISASCORE
[HIIN DIV = 0] = 409.26 + 0.0012CU M EXP

This indicates that an increase of $10,000 spent on education in HIINDIV countries is
associated with a 1-point increase in PISASCORE, but that an increase of $10,000 spent
on education in countries that are not HIINDIV countries is associated with a 12-point
increase. The R-squared value for this model is .60, indicating that 60% of the variance of
PISASCORE is explained by the combination of CUMEXP and HIINDIV. This mediated
relationship is illustrated in Figure 6.8.

Whereas caution must be taken not assume causality in these findings or to extrapolate
these relationships past the existing data limits (it would be inadvisable, for example, to
conclude that a non HIINDIV country that spends a cumulated $175,000 on education
will attain (the impossible score of) 619 in PISA), these models show a mediation of the
relationship between CUMEXP and PISASCORES. This relationship is strongly positive
in countries that are not members of HIHDI nor HIINDIV; whereas, the relationship is
neutral (weakly negative and weakly positive, respectively) in countries that are members
of HIHDI and HIINDIV. The relationship is mediated by strength and direction in the case
of HIHDI, and strength only in the case of HIINDIV.
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Figure 6.8
Graphical representations, Model 9, CUMEXP and HIINDIV

Student learning time

The directional expectation for the relationship between student learning time and PISA
results was neutral, as the OECD has indicated that more learning time does not necessarily
result in better educational results, although additional dedicated teaching in a subject may
result in higher scores in that area (OECD, 2016c). In the data used for this study, there
was no correlation between HOURS and PISASCORE (R = .03, p = .863). The observed
values are shown in Figure 6.9.

Figure 6.9
Observed values of HOURS and PISASCORE
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Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. However, no statistically significant relationship between HOURS and PISASCORE was found. The results of these analyses are displayed in Table 6.25.

Class size

The directional expectation for the relationship between class size and PISA results was
neutral, as the OECD has indicated that there is no linear association between class size
and student performance (OECD, 2016c) and other researchers and policy makers have
claimed that small increases in class size are not associated with changes in educational
outcomes (Ell & Grudnoff, 2013; Hattie, 2008; Laugesen, 2012). In the data used for this
study, the correlation of CLASS with PISASCORE is -.45 (p = .001), indicating a negative
linear relationship contrary to the directional expectation. The observed relationship is
shown in Figure 6.10.
Figure 6.10
Observed values of CLASS and PISASCORE

To explore the potential mediating effects of the outcome enabling conditions on this relationship, separate regression analyses were conducted. The results of these analyses are
displayed in Table 6.26.
The fitted equation for Model 1, considering the linear relationship between CLASS and
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Table 6.25
Regression models for HOURS and its possible interaction with outcome enabling
conditions
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Table 6.26
Regression models for CLASS and its possible interaction with outcome enabling
conditions
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PISASCORE, is:

d
P ISASCORE
[ALL] = 566.53 − 3.32CLASS

This indicates that an increase of one student on average in class is associated with a 3.32point decrease in PISASCORE. This model has an R-squared value of .21, indicating that
21% of the variance of PISASCORE is explained by CLASS alone.

The models including the outcome enabling condition for individualism (Models 8 and
9) present p-values that are outside the accepted parameters in some coefficients, and are,
therefore, rejected. The model including the outcome enabling condition for income equality (without an interaction term) is statistically significant but only improves the R-squared
value by .11 (less than the models including gender equality and human development). The
interaction models including gender equality (Model 5) and human development (Model 7)
are statistically significant (p < .05) in all relevant coefficients, show significant mediating
effects on the relationship of CLASS with PISASCORE, and provide notable improvements in the R-squared value.

In the scenario that considers the interaction effect of HIGENEQ on the relationship between CLASS and PISASCORE, Model 5, the fitted equations are:

d
P ISASCORE
[HIGEN EQ = 1] = 440.96 + 2.48CLASS
d
P ISASCORE
[HIGEN EQ = 0] = 525.73 − 2.79CLASS

This indicates that an increase of one student in class in HIGENEQ countries is associated
with a 2.48-point increase in PISASCORE, but that an increase of one student in class in
countries that are not HIGENEQ countries is associated with a 2.79-point decrease. The
R-squared value for this model is .60, indicating that 60% of the variance of PISASCORE
is explained by the combination of CLASS and HIGENEQ. This mediated relationship is
illustrated in Figure 6.11.

In the scenario that considers the interaction effect of HIDHI on the relationship between
CLASS and PISASCORE, Model 7, the fitted equations are:
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Figure 6.11
Graphical representations, Model 5, CLASS and HIGENEQ

d
P ISASCORE
[HIHDI = 1] = 451.64 + 2.18CLASS
d
P ISASCORE
[HIHDI = 0] = 552.24 − 3.48CLASS

This indicates that an increase of one student in class in HIHDI countries is associated
with a 2.18-point increase in PISASCORE, but that an increase of one student in class
in countries that are not HIHDI countries is associated with a 3.48-point decrease. The
R-squared value for this model is .57, indicating that 57% of the variance of PISASCORE
is explained by the combination of CLASS and HIHDI. This mediated relationship is illustrated in Figure 6.12.

Whereas caution must be taken not to read causality into these findings or to extrapolate
these relationships past the existing data limits (it would be inadvisable, for example, to
conclude that a HIHDI country that has an average class size of 50 will attain 561 in PISA),
these models show a mediation of the relationship between CLASS and PISASCORE.
This relationship is positive in countries that are members of HIGENEQ or HIHDI (larger
classes are associated with better results); whereas, the relationship is negative in countries
that are not members of HIGENEQ nor HIHDI (larger classes are associated with lower
results).
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Figure 6.12
Graphical representations, Model 7, CLASS and HIHDI

Public school enrolment

Despite high rates of public-school enrolment in several countries with high PISA results
(such as Finland, Norway, Singapore, and Canada), the directional expectation for its relationship with PISA results was neutral, as the OECD has stated that there is no relationship
between public school enrolment and PISA scores at the system level (OECD, 2016c). In
the data used for this study, the correlation of PUBENR with PISASCORE is .10 (p=.479)
indicating no linear relationship, in line with the directional expectation. The observed
values are shown in Figure 6.13.
Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. The results of these analyses are displayed in Table 6.27.
Model 1 indicates that there is no statistically significant linear relationship between PUBENR
and PISASCORE. The inclusion of the outcome enabling condition for income equality
(Models 2 and 3) and individualism (Models 8 and 9) also present p-values that are outside
of accepted parameters in some coefficients, and are, therefore, rejected. However, the interaction models including gender equality (Model 5) and human development (Model 7)
are statistically significant (p < .05) in all relevant coefficients.
In the scenario that considers the interaction effect of HIGENEQ on the relationship be198
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Table 6.27
Regression models for PUBENR and its possible interaction with outcome enabling
conditions
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Figure 6.13
Observed values of PUBENR and PISASCORE

tween PUBENR and PISASCORE, Model 5, the fitted equations are:

d
P ISASCORE
[HIGEN EQ = 1] = 520.10 − 0.21P U BEN R
d
P ISASCORE
[HIGEN EQ = 0] = 335.67 + 1.23P U BEN R

This indicates that an increase of one percentage point of public school enrolment in HIGENEQ countries is associated with a 0.21-point decrease in PISASCORE, but that an
increase of one percentage point of public school enrolment in countries that are not HIGENEQ countries is associated with a 1.23-point increase. The R-squared value for this
model is .57, indicating that 57% of the variance of PISASCORE is explained by the combination of PUBENR and HIGENEQ, and the visual examination of the residual plot and
normal Q-Q plot indicate that although Chile and the Dominican Republic may be outliers,
this interaction model is generally appropriate for the data. This mediated relationship is
illustrated in Figure 6.14.
In the scenario that considers the interaction effect of HIHDI on the relationship between
PUBENR and PISASCORE, Model 7, the fitted equations are:

d
P ISASCORE
[HIHDI = 1] = 513.90 − 0.09P U BEN R
d
P ISASCORE
[HIHDI = 0] = 338.14 + 1.30P U BEN R
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Figure 6.14
Graphical representations, Model 5, PUBENR and HIGENEQ

This indicates that an increase of one percentage point of public school enrolment in HIHDI countries is associated with a 0.09-point decrease in PISASCORE, but that an increase of one percentage point of public school enrolment in countries that are not HIHDI
countries is associated with a 1.30-point increase. The R-squared value for this model is
.49, indicating that 49% of the variance of PISASCORE is explained by the combination
of PUBENR and HIHDI, and the visual examination of the residual plot and normal QQ plot indicate that although the Dominican Republic may be an outlier, this interaction
model is generally appropriate for the data. This mediated relationship is illustrated in
Figure 6.15.

Whereas caution must be taken not to read causation into these findings, these models show
a mediation of the relationship between PUBENR and PISASCORE. This relationship
is positive in countries that are not members of HIGENEQ nor HIHDI (where higher
public school enrolment is associated with higher PISA results); whereas, the relationship
is essentially neutral (weakly negative) in countries that are members of HIGENEQ and
HIHDI. The relationship is mediated by strength and direction in both cases.
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Figure 6.15
Graphical representations, Model 7, PUBENR and HIHDI

Private expenditure on education

The directional expectation for the relationship between private expenditure on education
and PISA results was positive, as the OECD has indicated that public expenditure on education has not kept up with increased enrolments, and private expenditure has helped to
close that gap (OECD, 2016c). Additionally, the World Bank has actively promoted public
private partnerships in education, even making them a requirement for grant delivery in
some cases (Barrera et al., 2009). In the data used for this study, the correlation of PRIEXP
with PISASCORE is -.46 (p = .006) indicating a negative linear relationship, contrary the
directional expectation. The observed relationship is shown in Figure 6.16.
To explore the potential mediating effects of the outcome enabling conditions on this relationship of private expenditure on education and PISA results, separate regression analyses
were conducted. The results of these analyses are displayed in Table 6.28.
The fitted equation for Model 1, considering the linear relationship between PRIEXP and
PISASCORE, is:

d
P ISASCORE
[ALL] = 510.17 − 2.19P RIEXP

However, a visual examination of the residuals indicates that Colombia, Turkey, and Mexico may be outliers, and this simple linear model may not be appropriate for the data due
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Table 6.28
Regression models for PRIEXP and its possible interaction with outcome enabling
conditions
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Figure 6.16
Observed relationship between PRIEXP and PISASCORE

to a non-random distribution of the residuals.
All the models including the interaction terms with outcome enabling conditions (Models
3, 5, 7, and 9) are statistically significant (p < .05) in all relevant coefficients.
In the scenario that considers the interaction effect of HIINCEQ on the relationship between PRIEXP and PISASCORE, Model 3, the fitted equations are:
d
P ISASCORE
[HIIN CEQ = 1] = 504.25 − 0.15P RIEXP
d
P ISASCORE
[HIIN CEQ = 0] = 499.34 − 2.78P RIEXP

This indicates that an increase of one percentage point of private expenditure on education
in HIINCEQ countries is associated with a 0.15-point decrease in PISASCORE, but that
an increase of one percentage point of private expenditure on education in countries that
are not HIINCEQ countries is associated with a 2.78-point decrease. The R-squared value
for this model is .51, indicating that 51% of the variance of PISASCORE is explained by
the combination of PRIEXP and HIINCEQ, and the visual examination of the residual
plot and normal Q-Q plot indicate that Australia and Slovakia may be outliers, but that
this interaction model is more appropriate for the data than the simple linear model. This
mediated relationship is illustrated in Figure 6.17.
In the scenario that considers the interaction effect of HIGENEQ on the relationship be204
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Figure 6.17
Graphical representations, Model 3, PRIEXP and HIINCEQ

tween PRIEXP and PISASCORE, Model 5, the fitted equations are:
d
P ISASCORE
[HIGEN EQ = 1] = 500.30 + 0.36P RIEXP
d
P ISASCORE
[HIGEN EQ = 0] = 518.54 − 4.75P RIEXP

This indicates that an increase of one percentage point of private expenditure on education
in HIGENEQ countries is associated with a 0.36-point increase in PISASCORE, but that
an increase of one percentage point of private expenditure on education in countries that
are not HIGENEQ countries is associated with a 4.75-point decrease. The R-squared value
for this model is .73, indicating that 73% of the variance of PISASCORE is explained by
the combination of PRIEXP and HIGENEQ. This mediated relationship is illustrated in
Figure 6.18.
In the scenario that considers the interaction effect of HIHDI on the relationship between
PRIEXP and PISASCORE, Model 7, the fitted equations are:
d
P ISASCORE
[HIHDI = 1] = 503.29 + 0.25P RIEXP
d
P ISASCORE
[HIHDI = 0] = 511.02 − 3.94P RIEXP

This indicates that an increase of one percentage point of private expenditure on education
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Figure 6.18
Graphical representations, Model 5, PRIEXP and HIGENEQ

in HIHDI countries is associated with a 0.25-point increase in PISASCORE, but that an
increase of one percentage point of private expenditure on education in countries that are
not HIHDI countries is associated with a 3.94-point decrease. The R-squared value for
this model is .67, indicating that 67% of the variance of PISASCORE is explained by the
combination of PRIEXP and HIHDI. This relationship is illustrated in Figure 6.19.

Figure 6.19
Graphical representations, Model 7, PRIEXP and HIHDI
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In the scenario that considers the interaction effect of HIINDIV on the relationship between
PRIEXP and PISASCORE, Model 9, the fitted equations are:
d
P ISASCORE
[HIIN DIV = 1] = 498.01 − 0.05P RIEXP
d
P ISASCORE
[HIIN DIV = 0] = 539.79 − 5.07P RIEXP
This indicates that an increase of one percentage point of private expenditure on education
in HIINDIV countries is associated with a 0.05-point decrease in PISASCORE, but that an
increase of one percentage point of private expenditure on education in countries that are
not HIINDIV countries is associated with a 5.07-point decrease. The R-squared value for
this model is .46, indicating that 46% of the variance of PISASCORE is explained by the
combination of PRIEXP and HIINDIV, and the visual examination of the residual plot and
normal Q-Q plot indicate that although Korea and Turkey may be outliers, this interaction
model is generally appropriate for the data. This mediated relationship is illustrated in
Figure 6.20.
Figure 6.20
Graphical representations, Model 9, PRIEXP and HIINDIV

Whereas caution must be taken not to read causality into these findings or to extrapolate
these relationships past the existing data limits (it would be inadvisable, for example, to
conclude that a non HIINDIV country that has only 1% private expenditure on education will attain 535 in PISA), these models show a mediation of the relationship between
PRIEXP and PISASCORES. This relationship is negative in countries that are not members of HIINCEQ, HIGENEQ, HIHDI, nor HIINDIV; whereas, the relationship is neutral
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(fluctuating between weakly negative and weakly positive) in countries that are members
of the outcome enabling groups. The relationship is mediated by strength and direction in
the case of HIGENEQ and HIHDI, and strength only in the case of HIINCEQ and HIINDIV.

6.3.2

Professional conditions

Teachers’ salaries

The directional expectation for the relationship between teachers’ salaries and PISA results
was positive, as despite limited empirical evidence, there is an anecdotal belief that the
most successful countries pay their teachers higher salaries. In the data used for this study,
the correlation of SALARY with PISASCORE is .58 (p < .001) indicating a positive linear
relationship in line with the directional expectation. The observed relationship is shown
in Figure 6.21.
Figure 6.21
Observed relationship between SALARY and PISASCORE

To explore the potential mediating effects of the outcome enabling conditions on this relationship of teacher salaries and PISA results, separate regression analyses were conducted.
The results of these analyses are displayed in Table 6.29.
The fitted equation for Model 1, considering the linear relationship between SALARY and
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Table 6.29
Regression models for SALARY and its possible interaction with outcome enabling
conditions
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PISASCORE, is:

d
P ISASCORE
[ALL] = 444.06 + 0.0010SALARY

This indicates that an increase of one dollar of average teacher salary is associated with
a 0.0010-point increase in PISASCORE. More intuitively, an increase of $10,000 is associated with a 10-point increase. This model is statistically significant (p = .003) and the
R-squared value is .33, indicating that 33% of the variance of PISASCORE is explained
by SALARY alone. A visual examination of the residual plot and Normal Q-Q plot show
that the Dominican Republic and Luxembourg are outliers, but that this model is generally
appropriate for this data.
The models including the outcome enabling conditions for gender equality and human
development (Models 4 to 7) present p-values that are outside of accepted parameters in
some coefficients and were, therefore, rejected. However, the non-interaction model with
income equality (Model 2) and the interaction model with individualism (Model 9) are
statistically significant (p < .05) in all relevant coefficients.
In the scenario that considers the effect of HIINCEQ (without an interaction term) on the
relationship between SALARY and PISASCORE, Model 2, the fitted equations are:

d
P ISASCORE
[HIIN CEQ = 1] = 468.69 + 0.0008SALARY
d
P ISASCORE
[HIIN CEQ = 0] = 430.76 + 0.0008SALARY

This indicates that an increase of $10,000 in average teacher salaries in both groups is
associated with an 8-point increase in PISASCORE, but that at every level of teachers’
salary, HIINCEQ countries are predicted to have a PISA score that is 38 points higher
than non HIINCEQ countries. The R-squared value for this model is .53, indicating that
53% of the variance of PISASCORE is explained by the combination of SALARY and
HIINCEQ, and the visual examination of the residual plot and normal Q-Q plot indicated
that although the Dominican Republic may be an outlier, this interaction model is generally
appropriate for the data. This mediated relationship is illustrated in Figure 6.22.
In the scenario that considers the interaction effect of HIINDIV on the relationship between
SALARY and PISASCORE, Model 9, the fitted equations are:
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Figure 6.22
Graphical representations, Model 2, SALARY and HIINCEQ

d
P ISASCORE
[HIIN DIV = 1] = 485.92 + 0.0003SALARY
d
P ISASCORE
[HIIN DIV = 0] = 391.12 + 0.0027SALARY

This indicates that an increase of $10,000 in average teacher salaries in HIINDIV countries
is associated with a 3-point increase in PISASCORE, but that an increase of $10,000 in
average teacher salaries in countries that are not HIINDIV is associated with a 27-point
increase. The R-squared value for this model is .70, indicating that 70% of the variance of
PISASCORE is explained by the combination of SALARY and HIINDIV, and the visual
examination of the residual plot and normal Q-Q plot indicate that although the Dominican
Republic may be an outlier, this interaction model is generally appropriate for the data.
This mediated relationship is illustrated in Figure 6.23.
Whereas caution must be taken not read causality into these findings or to extrapolate
these relationships past the existing data limits (it would be inadvisable, for example, to
conclude that a non HIINDIV country with teachers’ salaries of $75,000 will attain (the
impossible score of) 594 in PISA), these models show a mediation of the relationship
between SALARY and PISASCORE.
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Figure 6.23
Graphical representations, Model 9, SALARY and HIINDIV

Qualified teachers

The directional expectation for the relationship between the percentage of qualified teachers and PISA results was positive, as the importance of quality training for teacher preparedness has been emphasized by the OECD as a key element of successful education
systems (OECD, 2014b, 2016c). In the data used for this study, the correlation of QUALS
with PISASCORE is .51 (p < .001) indicating a positive linear relationship in line with
the directional expectation. The observed relationship is shown in Figure 6.24.

To explore the potential mediating effects of the outcome enabling conditions on this relationship of teacher salaries and PISA results, separate regression analyses were conducted.
The results of these analyses are displayed in Table 6.30.
The fitted equation for Model 1, considering only the linear relationship between QUALS
and PISASCORE, is:
d
P ISASCORE
[ALL] = 292.40 + 2.09QU ALS

This indicates that an increase of one percentage point of trained teachers is associated with
a 2.09-point increase in PISASCORE. This model is statistically significant (p < .001) and
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Table 6.30
Regression models for QUALS and its possible interaction with outcome enabling
conditions

213

Janine Campbell
Figure 6.24
Observed relationship between QUALS and PISASCORE

the R-squared value is .26, indicating that 26% of the variance of PISASCORE is explained
by QUALS alone.
All the models including the outcome enabling conditions without interaction terms (Models 2, 4, 6, and 8) are statistically significant (p < .05) in all relevant coefficients, and show
mediating effects (by margin) on the relationship of QUALS with PISASCORE. The interaction models all present interaction terms that are not statistically significant, and are,
therefore, rejected.
In the scenario that considers the effect of HIINCEQ (without interaction) on the relationship between QUALS and PISASCORE, Model 2, the fitted equations are:

d
P ISASCORE
[HIIN CEQ = 1] = 358.92 + 1.52QU ALS
d
P ISASCORE
[HIIN CEQ = 0] = 326.83 + 1.52QU ALS

This indicates that an increase of one percentage point of fully qualified teachers in both
groups is associated with a 1.52-point increase in PISASCORE, but that at every level of
qualified teachers, HIINCEQ countries are predicted to have a PISA score that is 32 points
higher than non HIINCEQ countries. The R-squared value for this model is .42, indicating
that 42% of the variance of PISASCORE is explained by the combination of QUALS and
HIINCEQ. This mediated relationship is illustrated in Figure 6.25.
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Figure 6.25
Graphical representations, Model 2, QUALS and HIINCEQ

In the scenario that considers the effect of HIGENEQ (without interaction) on the relationship between QUALS and PISASCORE, Model 4, the fitted equations are:

d
P ISASCORE
[HIGEN EQ = 1] = 376.42 + 1.35QU ALS
d
P ISASCORE
[HIGEN EQ = 0] = 326.45 + 1.35QU ALS

This indicates that an increase of one percentage point of fully qualified teachers in both
groups is associated with a 1.35-point increase in PISASCORE, but that at every level
of qualified teachers, HIGENEQ countries are predicted to have a PISA score that is 50
points higher than non HIGENEQ countries. The R-squared value for this model is .63,
indicating that 63% of the variance of PISASCORE is explained by the combination of
QUALS and HIGENEQ. This mediated relationship is illustrated in Figure 6.26.

In the scenario that considers the effect of HIHDI (without interaction) on the relationship
between QUALS and PISASCORE, Model 6, the fitted equations are:

d
P ISASCORE
[HIHDI = 1] = 358.46 + 1.58QU ALS
d
P ISASCORE
[HIHDI = 0] = 316.26 + 1.58QU ALS
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Figure 6.26
Graphical representations, Model 4, QUALS and HIGENEQ

This indicates that an increase of one percentage point of fully qualified teachers in both
groups is associated with a 1.58-point increase in PISASCORE, but that at every level of
qualified teachers, HIHDI countries are predicted to have a PISA score that is 42 points
higher than non HIHDI countries. The R-squared value for this model is .56, indicating
that 56% of the variance of PISASCORE is explained by the combination of QUALS and
HIHDI. This mediated relationship is illustrated in Figure 6.27.

In the scenario that considers the effect of HIINDIV (without interaction) on the relationship between QUALS and PISASCORE, Model 8, the fitted equations are:

d
P ISASCORE
[HIIN DIV = 1] = 342.32 + 1.69QU ALS
d
P ISASCORE
[HIIN DIV = 0] = 308.92 + 1.69QU ALS

This indicates that an increase of one percentage point of fully qualified teachers in both
groups is associated with a 1.69-point increase in PISASCORE, but that at every level of
qualified teachers, HIINDIV countries are predicted to have a PISA score that is 33 points
higher than non HIINDIV countries. The R-squared value for this model is .44, indicating
that 44% of the variance of PISASCORE is explained by the combination of QUALS and
HIINDIV. This mediated relationship is illustrated in Figure 6.28.
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Figure 6.27
Graphical representations, Model 6, QUALS and HIHDI

Figure 6.28
Graphical representations, Model 8, QUALS and HIINDIV

Whereas caution must be taken not read causality into these findings, these models show a
mediation of the relationship (by margin) between QUALS and PISASCORE in the presence of all outcome enabling conditions.
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Teachers’ professional development

The directional expectation for the relationship between teachers’ professional development and PISA results was positive, as although the OECD has indicated that the association between teachers’ participation in professional development and student outcomes is
weak (OECD, 2016c), TALIS reports have associated professional development with active teaching practices, positive classroom climate, self-efficacy, and job satisfaction, all
in turn associated with better student outcomes (OECD, 2014b). In the data used for this
study, there was no statistically significant correlation between PDEV and PISASCORE
(R = .22, p = .121). The observed values are shown in Figure 6.29.
Figure 6.29
Observed values of PDEV and PISASCORE

Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. However, no statistically significant relationship between PDEV and PISASCORE was found, as in every model at least one relevant coefficient failed the significance
test. The results of these analyses are displayed in Table 6.31.

Teachers’ experience in teaching

The directional expectation for the relationship between teachers’ experience in teaching
and PISA results was neutral, as although findings from TALIS have indicated that teachers with more than 5 years’ experience report higher self-efficacy and improved skills
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Regression models for PDEV and its possible interaction with outcome enabling
conditions
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and competencies (OECD, 2014b), the OECD has also reported inconsistent findings in
the research literature regarding the relationship between teacher experience and student
results. In the data used for this study, there was no statistically significant correlation
between EXP and PISASCORE (R = -.11, p = .562). The observed values are shown in
Figure 6.30.
Figure 6.30
Observed values of EXP and PISASCORE

Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. The results of these analyses are displayed in Table 6.32.
Model 1 indicates that there is no statistically significant linear relationship between EXP
and PISASCORE. The inclusion of the outcome enabling conditions for income equality
(Models 2 and 3), gender equality (Models 4 and 5), and individualism (Models 8 and 9)
also present p-values that are outside of accepted parameters in some coefficients and are,
therefore, rejected. However, the interaction model including human development (Model
7) is statistically significant (p < .05) in all relevant coefficients.
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Table 6.32
Regression models for EXP and its possible interaction with outcome enabling conditions
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In the scenario that considers the interaction effect of HIHDI on the relationship between
EXP and PISASCORE, Model 7, the fitted equations are:

d
P ISASCORE
[HIHDI = 1] = 563.62 − 3.82EXP
d
P ISASCORE
[HIHDI = 0] = 310.99 + 8.74EXP

This indicates that an increase of one year of teacher experience in HIHDI countries is
associated with a 3.82-point decrease in PISASCORE, but that an increase of one year of
teacher experience in countries that are not HIHDI countries is associated with an 8.74point increase. The R-squared value for this model is .54, indicating that 54% of the variance of PISASCORE is explained by the combination of EXP and HIHDI, and the visual
examination of the residual plot and normal Q-Q plot indicate that although Bulgaria may
be an outlier, this interaction model is generally appropriate for the data. This mediated
relationship is illustrated in Figure 6.31.
Figure 6.31
Graphical representations, Model 7, EXP and HIHDI

Whereas caution must be taken not read causality into these findings or to extrapolate
beyond the limits of the observed data, this model shows that the relationship between EXP
and PISASCORE is mediated (by direction) by the outcome enabling condition HIHDI.
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Percentage of teachers who report having received induction

The directional expectation for the relationship between the percentage of teachers who
report having received induction and PISA results was positive, as findings from TALIS
have indicated that formal induction programs help new teachers to cope with the demands
of teaching and have a positive influence on commitment, retention, and student outcomes
(OECD, 2014b). In the data used for this study, there was no statistically significant correlation between INDUCT and PISASCORE (R = .04, p = .846). The observed values are
shown in Figure 6.32.
Figure 6.32
Observed values of INDUCT and PISASCORE

Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. The results of these analyses are displayed in Table 6.33.
Model 1 indicates that there is no statistically significant linear relationship between INDUCT and PISASCORE. The inclusion of the outcome enabling conditions for income
equality (Models 2 and 3), gender equality (Models 4 and 5), and human development
(Models 6 and 7) also present p-values that are outside of accepted parameters in some
coefficients, and are, therefore, rejected. However, the interaction model including individualism (Model 9) is statistically significant (p < .05) in all relevant coefficients.
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Table 6.33
Regression models for INDUCT and its possible interaction with outcome enabling
conditions
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In the scenario that considers the interaction effect of HIINDIV on the relationship between
INDUCT and PISASCORE, Model 9, the fitted equations are:
d
P ISASCORE
[HIIN DIV = 1] = 508.99 − 0.24IN DU CT
d
P ISASCORE
[HIIN DIV = 0] = 371.07 + 1.74IN DU CT

This indicates that an increase of one percentage point of teachers who report having received induction in HIINDIV countries is associated with a 0.24-point decrease in PISASCORE, but that an increase of one percentage point of teachers who report having received
induction in countries that are not HIINDIV countries is associated with a 1.74-point increase. The R-squared value for this model is .47, indicating that 47% of the variance of
PISASCORE is explained by the combination of INDUCT and HIINDIV, and the visual
examination of the residual plot and normal Q-Q plot indicate that although Portugal may
be an outlier, this interaction model is generally appropriate for the data. This mediated
relationship is illustrated in Figure 6.33.
Figure 6.33
Graphical representations, Model 9, INDUCT and HIINDIV

Whereas caution must be taken not read causality into these findings or to extrapolate
beyond the limits of the observed data, this model shows a mediation of the direction
of the relationship between INDUCT and PISASCORE in the presence of the outcome
enabling condition HIINDIV.
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Percentage of teachers who report having a mentor

The directional expectation for the relationship between the percentage of teachers who
report having a mentor and PISA results was positive, as findings from TALIS have indicated that mentoring, as part of within-school professional development, has had a positive
impact on student learning (OECD, 2014b). In the data used for this study, there was no
statistically significant correlation between MENTOR and PISASCORE (R = .08, p =
.678). The observed values are shown in Figure 6.34.
Figure 6.34
Observed values of MENTOR and PISASCORE

Despite this initial finding, a relationship could possibly occur due to the mediating effects of an outcome enabling condition. To explore this, separate regression analyses were
conducted. The results of these analyses are displayed in Table 6.34.
Model 1 indicates that there is no statistically significant linear relationship between MENTOR and PISASCORE. The inclusion of the outcome enabling conditions for income
equality (Models 2 and 3) and individualism (Models 8 and 9) also present p-values that
are outside of accepted parameters in some coefficients and are, therefore, rejected. However, the interaction models including gender equality (Model 5) and human development
(Model 7) are statistically significant (p < .05) in all relevant coefficients.
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Table 6.34
Regression models for MENTOR and its possible interaction with outcome enabling
conditions
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In the scenario that considers the interaction effect of HIGENEQ on the relationship between MENTOR and PISASCORE, Model 5, the fitted equations are:

d
P ISASCORE
[HIGEN EQ = 1] = 493.35 + 0.91M EN T OR
d
P ISASCORE
[HIGEN EQ = 0] = 483.33 − 2.32M EN T OR

This indicates that an increase of one percentage point of teachers who report having a
mentor in HIGENEQ countries is associated with a 0.91-point increase in PISASCORE,
but that an increase of one percentage point of teachers who report having a mentor in
countries that are not HIGENEQ countries is associated with a 2.32-point decrease. The
R-squared value for this model is .62, indicating that 62% of the variance of PISASCORE
is explained by the combination of MENTOR and HIGENEQ. This mediated relationship
is illustrated in Figure 6.35.
Figure 6.35
Graphical representations, Model 5, MENTOR and HIGENEQ

In the scenario that considers the interaction effect of HIHDI on the relationship between
MENTOR and PISASCORE, Model 7 the fitted equations are:

d
P ISASCORE
[HIHDI = 1] = 491.83 + 0.95M EN T OR
d
P ISASCORE
[HIHDI = 0] = 494.82 − 3.04M EN T OR
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This indicates that an increase of one percentage point of teachers who report having a
mentor in HIHDI countries is associated with a 0.95-point increase in PISASCORE, but
that an increase of one percentage point of teachers who report having a mentor in countries
that are not HIHDI countries is associated with a 3.04-point decrease. The R-squared value
for this model is .60, indicating that 60% of the variance of PISASCORE is explained
by the combination of MENTOR and HIHDI. This mediated relationship is illustrated in
Figure 6.36.
Figure 6.36
Graphical representations, Model 7, MENTOR and HIHDI

Whereas caution must be taken not read causality into these findings or to extrapolate
beyond the limits of the observed data, these models show a mediation of both the direction
and strength of the relationship between MENTOR and PISASCORE in the presence of
the outcome enabling conditions HIGENEQ and HIHDI.

Proportion of non-contact hours in teachers’ contracts

The directional expectation for the relationship between non-contact hours in teachers’
contracts and PISA results was positive, as policymakers in Chile have asserted that providing teachers with additional time for planning, evaluation, and collaboration is a mechanism for improving student learning (Ministerio de Educación, 2017). In the data used
for this study, the correlation of NONCON with PISASCORE is .53 (p = .003) indicating a positive linear relationship, in line with the directional expectation. The observed
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relationship is shown in Figure 6.37.
Figure 6.37
Observed values of NONCON and PISASCORE

To explore the potential mediating effects of the outcome enabling conditions on this relationship of non-contact hours in teachers’ contracts and PISA results, separate regression
analyses were conducted. The results of these analyses are displayed in Table 6.35.
The fitted equation for Model 1, considering the linear relationship between NONCON
and PISASCORE, is:
d
P ISASCORE
[ALL] = 411.85 + 158.99N ON CON
This indicates that an increase in one percentage point of non-contact hours (in this data
set, 1 percentage point is represented as 0.01) is associated with a 1.59-point increase
in PISASCORE. However, a visual examination of the residual plot indicates that this
simple linear model may not be appropriate for the data due to a non-random distribution
of residuals.
The models including the interaction terms for income equality (Model 3) and individualism (Model 9), as well as the models without the interaction term for gender equality
(Model 4) and human development (Model 6) are all statistically significant (p < .05) in
all relevant coefficients.
In the scenario that considers the interaction effect of HIINCEQ on the relationship between NONCON and PISASCORE, Model 3, the fitted equations are:
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Table 6.35
Regression models for NONCON and its possible interaction with outcome enabling
conditions
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d
P ISASCORE
[HIIN CEQ = 1] = 511.87 − 26.28N ON CON
d
P ISASCORE
[HIIN CEQ = 0] = 386.65 + 198.80N ON CON

However, a visual examination of the residual plot and normal Q-Q plot indicates that
this model may not be appropriate for the data due to a non-random distribution of the
residuals, several outliers, and a probable non-normal distribution of the data. This model
is not, therefore, further elaborated or graphically displayed.
In the scenario that considers the effect of HIGENEQ without interaction on the relationship between NONCON and PISASCORE, Model 4, the fitted equations are:

d
P ISASCORE
[HIGEN EQ = 1] = 455.70 + 95.83N ON CON
d
P ISASCORE
[HIGEN EQ = 0] = 414.94 + 95.83N ON CON

This indicates that an increase in one percentage point of non-contact teachers’ hours in
both groups is associated with a 0.96-point increase in PISASCORE, but that at every level
of non-contact hours, HIGENEQ countries are predicted to have a PISA score that is 41
points higher than non HIGENEQ countries. The R-squared value for this model is .56,
indicating that 56% of the variance of PISASCORE is explained by the combination of
NONCON and HIGENEQ, and the visual examination of the residual plot and normal QQ plot indicate that although Brazil may be an outlier, this model is generally appropriate
for the data. This mediated relationship is illustrated in Figure 6.38.

In the scenario that considers the effect of HIHDI without interaction on the relationship
between NONCON and PISASCORE, Model 6, the fitted equations are:

d
P ISASCORE
[HIHDI = 1] = 446.33 + 115.48N ON CON
d
P ISASCORE
[HIHDI = 0] = 417.13 + 115.48N ON CON

This indicates that an increase in one percentage point of non-contact teachers’ hours in
both groups is associated with a 1.15-point increase in PISASCORE, but that at every level
of non-contact hours, HIHDI countries are predicted to have a PISA score that is 29 points
higher than non HIHDI countries. The R-squared value for this model is .45, indicating
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Figure 6.38
Graphical representations, Model 4, NONCON and HIGENEQ

that 45% of the variance of PISASCORE is explained by the combination of NONCON and
HIHDI, and the visual examination of the residual plot and normal Q-Q plot indicate that
this model is generally appropriate for the data. This mediated relationship is illustrated
in Figure 6.39.

Figure 6.39
Graphical representations, Model 6, NONCON and HIHDI

Finally, in the scenario that considers the interaction effect of HIINDIV on the relationship
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between NONCON and PISASCORE, Model 9, the fitted equations are:

d
P ISASCORE
[HIIN DIV = 1] = 509.55 − 22.11N ON CON
d
P ISASCORE
[HIIN DIV = 0] = 381.05 + 193.33N ON CON

However, the visual examination of the residual plot and normal Q-Q plot indicates that
this model may not be appropriate for the data due to a non-random distribution of the
residuals, several outliers, and a probable non-normal distribution of the data. This model
is not, therefore, further elaborated or graphically displayed.
Whereas caution must be taken not to read causality into these findings or to extrapolate
these relationships past the existing data limits (it would be inadvisable, for example, to
conclude that a non HIHDI country that has (an impractical) 80% of non-contact hours
in teachers’ contracts will attain 510 in PISA), these models show a mediation of the relationship by margin between NONCON and PISASCORE in the presence of HIGENEQ
and HIHDI.

6.3.3

Conclusion of linear analysis of the mediating effect of outcome
enabling conditions

These analyses have shown that the outcome enabling conditions identified in the settheoretic analysis in step 1 of this study mediate the relationship between policy and professional variables and PISA results in many scenarios. These are summarised in Tables
6.36 and 6.37, where a mediation (M) is mediation by margin, mediation (S) is mediation by strength (maintaining the same direction), and mediation (D) is a mediation in the
direction of the relationship. This provides evidence that supports the hypothesis that certain system-specific conditions mediate the relationship between some educational inputs
and student outcomes, and has shown that in some instances, the resulting mediated relationships challenge current policy recommendations for some groups of countries. These
findings are fully discussed in the final chapter of this thesis.
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Table 6.36
Summary of mediating effects on the relationships of policy variables with PISA results

Table 6.37
Summary of mediating effects on the relationships of professional variables with PISA
results
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Discussion
The purpose of this study was the empirical investigation of the mediating effects of macro
and cultural factors on the relationships between education and teacher policies and student outcomes. This investigation was conducted through the application of innovative
set-theoretic methods, in combination with simple linear and regression analyses. The
research questions that framed this study were:
• Are some national contexts (system-specific factors) consistently associated with
better PISA results?
• How do national contexts (system-specific factors) mediate the relationship between
teaching conditions and student outcomes?
• How can a set-theoretic analysis of OECD educational data and other macro data
contribute to understanding this contextually complex relationship?
In this discussion chapter, I present the key findings from this study, which are the importance of system-specific factors that are consistently associated with PISA results (outcome
enabling conditions), the mediating effects that these conditions have on the relationships
between education and teacher policies and student outcomes, and the usefulness of settheoretic methods for analysing these mediated relationships. I then discuss the limitations of the study, especially in relation to possible overlooked conditions and countries,
followed by the implications of this research in terms of methodological implications,
policy implications, and specific implications for Chile and New Zealand. I conclude this
chapter, and this thesis, with a discussion of possible future areas for research, and a final
conceptual model.
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It was not the purpose of this study to enter into the specific policy debates around the
relationships between teaching and other education policies and student outcomes. Therefore, in this discussion of the findings, the relationships between education and teaching
policies and student outcomes are discussed as evidence of relationships that are mediated by context, rather than as evidence for any particular position on these policy issues.
This is an important point that I wish to emphasise. My findings that, for example, the
relationship between class size and student outcomes is positive in some contexts (an increase in class size is associated with an increase in PISA scores) and negative in other
contexts (an increase in class size is associated with a decrease in PISA scores), will not
be discussed as evidence for or against increasing class size, but rather as evidence that
certain contextual conditions mediate the relationship of class size with student outcomes.
In presenting these findings, I discuss whether the resulting mediated relationships are in
agreement with, or challenge, the directional expectations in the literature, but do not attempt to address the wider implications for specific policy debates around these aspects of
education.
Switzerland is a case that should receive special consideration in this study. I applied a
strict numeric calibration criterion to the outcome (and macro) conditions in this study,
specifically using the OECD average for the cut off for set membership. Membership in
the outcome condition HIPISA required a PISA score that was above the OECD average
in all three PISA 2015 assessments. Switzerland scored well above the OECD average
in the mathematics and science assessments but scored 1-point below the OECD average
in reading, and therefore, due to a difference in scores that is not statistically significant,
is not a member of HIPISA. It is the only country that fell so close to the cutoff for set
membership in HIPISA, and appears frequently as a contradictory case in the set-theoretic
analyses. Faced with this situation, I could have relaxed the membership criteria for HIPISA so as to include Switzerland but felt that explaining the criteria for membership as
countries with above the OECD average in all three PISA 2015 assessments and Switzerland, would raise questions around the validity of the calibration. Therefore, Switzerland
is not a member of HIPISA, but putting any weight upon the identification of Switzerland
as a contradictory case is ill-advised, as with just one additional point in the country’s
reading score, Switzerland would have been another consistent case.
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7.1

Key findings

There are three key findings from this study. Firstly, some national contexts (systemspecific factors) were consistently present in the countries that attained better PISA results,
and the most relevant of these were high levels of gender equality, human development,
income equality, and individualism. These four conditions met the set-theoretic criteria
for necessary conditions for high PISA results, and were therefore identified as outcome
enabling conditions. Additionally, gender equality met the criteria for a single condition
that is individually necessary for the outcome. This is further discussed in the section on
the importance of outcome enabling conditions.
Secondly, there was evidence that these outcome enabling conditions (system-specific factors) mediated the relationship between some educational and teacher policies and student
outcomes. This mediating effect was most consistent with gender equality and human development, and could be observed especially in the relationships that the following policy
and professional conditions had with student results:
• class size,
• public school enrolment,
• private expenditure on education,
• qualified teachers,
• teacher mentoring, and
• non-contact teacher hours.

This is further discussed in the section on the importance of mediated relationships for
policy making and the teaching profession.
Finally, the method of set-theoretic analysis was found to be useful for the identification of
outcome enabling conditions, but in this study and with the existing data, it was inadequate
for the identification of the mediating effects of those conditions. However, combining settheoretic methods for the identification of the outcome enabling conditions with regression
models to explore the interaction effect of those conditions, made the contribution of settheoretic methods visible. This is discussed in the section on the usefulness of set-theoretic
methods.
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7.1.1

The importance of outcome enabling conditions

Outcome enabling conditions are remote conditions, such as socio-economic or cultural
factors, that are consistently associated with the outcome of interest. They are identified
through a set-theoretic analysis of necessity, where it is expected to find combinations of
conditions that together (joined by the logical or function) form a superset covering at least
95% of the cases in the outcome set. These relationships are assumed to be asymmetric,
as the necessity of the presence of a condition for the outcome does not imply that the absence of the condition is necessary for the absence of the outcome. In fact, Befani (2013)
indicated that symmetric relationships, and single conditions that are individually necessary for social outcomes, are rare. In this study, both symmetric necessary relationships
and a single individually necessary condition were found.
Over the years, many authors have claimed that the conditions outside of schools matter
even more than policies and practices within. The findings in this study support these
claims. For example, Sadler (1900) and Kandel (1933) maintained that these remote factors – the differences between systems and the reasons underlying them – accounted for the
results and practical efficiency of schooling. The main theme of Bronfenbrenner’s work on
social ecologies was understanding the impact of context on different aspects of human development (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006; Darling, 2007), and
in the early stages of IEA studies (prior to 1990) researchers argued that test results could
not be explained by school factors alone (Gustafsson, 2008; IEA, 2018). However, the
OECD, the World Bank, and the United Nations – all promoters of the transnational transfer of educational policy – do not appear to have studied the impact of contextual factors
on the results of large scale educational assessments, and this has mostly silenced discussions on the effect of macro policy and context on educational outcomes (Kamens, 2016).
The findings from this study are therefore critical, as they provide evidence of the impact
of contextual factors on large scale assessment results, thereby reopening the discussion
on macro policy and context in the transnational transfer of educational policy.
In this study of 49 countries with PISA 2015 results, the relationships of 17 socio-economic
and cultural factors with PISA results were analysed from both a correlational and settheoretic perspective. Of these 17 conditions, 12 were found to be related to PISA scores
either by correlation alone, or by correlation and necessity. Four of these conditions were
found to be the most relevant, as they were both necessary and sufficient for the outcome
HIPISA, or LOPISA, or both. These conditions were gender equality, human development, income equality, and individualism. This alone makes an important contribution to
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the comparative education knowledge base, as it simplifies the multiple possible combinations of macro and cultural conditions that have been theorised to be consistently associated with student outcomes, to the four that, in this study, most consistently are.
Despite not being one of the most relevant conditions, the relationship of GDP per capita
with PISA scores (and with human development, cumulated expenditure on education, and
teachers’ salaries) was interesting and is discussed further in Section 7.3.4.
Ethnic fractionalization (including aspects of religious fractionalization, language fractionalization, and percentage of immigrant students) was claimed by Casey and Owen
(2014) to be more important for explaining variations in educational outcomes than income inequality, and by Meyer and Schiller (2013) to be always low (ethnic homogeneity)
in successful PISA countries. Meyer and Schiller (2013) also identified power distance
as an important explanatory condition in PISA performance. However, my results found
that ethnic fractionalization, the percentage of immigrant students, and power distance,
although all correlated to PISA results, were not as relevant for the outcomes of either
HIPISA or LOPISA as gender equality, human development, income equality, and individualism, as they did not form sufficient as well as necessary configurations for these
outcomes. In the following paragraphs I therefore focus my discussion on the four most
relevant necessary conditions, as these were the conditions carried forward as outcome enabling conditions and analysed for their mediating effect in the second stage of this study.

Gender equality

Gender equality has been recognized by UNESCO (2017) and the OECD (2009) as an important educational outcome but has not been studied as a contextual factor that could have
an impact on educational results. It has also been overlooked by other researchers who discuss possible contextual factors (such as wealth and income inequality) that may have an
impact upon educational outcomes (see, for example, Alexander, 2001; Kamens, 2016;
Meyer & Schiller, 2013). The two indices used in this study measured gender equality in
terms of health, education, economic status, empowerment, and political representation
within countries. Both indices were correlated with PISA scores; the Gender Inequality
Index yielded a strong correlation of -.86 (p < .001) and the Gender Gap Index had a moderate correlation of .46 (p < .01). For the set-theoretic analysis, the combined condition,
Gender Equality, was used, with the membership criteria being better than the OECD average in either the Gender Inequality Index or the Gender Gap Index (n = 28). Despite
the infrequent occurrence of symmetric relationships and single conditions that are indi241
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vidually necessary for social outcomes (Befani, 2013), the relationship of gender equality
with PISA results, in this study, was both. High gender equality was a necessary condition for high PISA scores, with a consistency of 95%. This indicates that 95% of the
countries that are members of HIPISA are also members of high gender equality (only
Poland is a contradictory case, being a member of HIPISA and not a member of high
gender equality). There were nine countries that were members of high gender equality
but not HIPISA (which does not contradict the claim of necessity): Greece, Italy, Latvia,
Lithuania, Spain, Austria, Iceland, Luxembourg, and Switzerland. All countries that were
members of LOPISA were also not members of high gender equality (a 100% consistent
necessary relationship).
This is an important finding that makes a significant and original contribution to understanding which system-specific factors have the most impact upon academic results in
international large-scale assessments. It indicates that increased equality for women, in
terms of health, education, economic status, empowerment, and political representation,
is important for educational outcomes, even among developed countries where the more
brutal forms of gender oppression are rare. Although understudied and therefore potentially surprising in the field of comparative education, this finding would come as no surprise to the Chinese who respect the Mao Zedong proverb that “women hold up half the
sky” (Zhong, 2009) that was recently adopted as the name and slogan of the gender equality movement ‘Half the sky’ (Kristof & Wudunn, 2009), nor to the man attributed with
systematizing the comparative method, John Stuart Mill, who wrote a treatise against the
subjection of women, emphatically stating that “the legal subordination of one sex to another is wrong in itself, and now one of the chief hindrances to human improvement” (Mill,
1869, p. 1). In line with the claim that income inequality negatively affects all citizens of
unequal societies, including the wealthiest (Wilkinson & Pickett, 2010), this finding suggests that the systematic disempowerment and limitation of opportunity, recognition, and
representation of women, negatively affects the education of all children in gender unequal
societies, including the boys.

Human Development

Human development has not been discussed widely in the literature as being associated
with better educational results, although Meyer and Schiller (2013) concluded that “PISA
scores increase with a country’s socio-economic affluence, as well as [other] measures of
human development” (p. 207), and Alexander (2001) considered it an error to borrow
education policies from countries with different levels of human development. The hu242
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man development index includes measures of the standard of living (including household
income), life expectancy, and years of schooling. It was strongly correlated with PISA
scores (R = .80, p < .001). However, the set of high human development countries (n =
22) did not individually meet the criteria to be considered an outcome enabling condition,
due to the number of countries that had comparatively low HDI and high PISA scores, or
had high HDI and low PISA scores. The countries that scored above the OECD average
in all three PISA assessments, but below the OECD average on the Human Development
Index were contradictory cases to the relationship of necessity, and were Estonia, Poland,
and Portugal. The countries that scored above the OECD average on the Human Development Index but did not score above the OECD average in all three PISA assessments
were Austria, Iceland, Luxembourg, Switzerland, and the USA. Despite not being a single
condition that was individually necessary or sufficient for HIPISA, high human development, in different combinations with high gender equality, high income equality, and high
individualism, formed consistent sufficient configurations for both HIPISA and LOPISA.
All countries that were members of LOPISA were also not members of high human development. High human development is, therefore, a relevant outcome enabling condition,
but is not as relevant as gender equality.
There are two implications to this finding that are worth further discussion. Firstly, the
evidence would suggest that 150 years ago, Mill was correct in his opinion that gender
equality was one of the chief hindrances to human improvement (Mill, 1869), as this study
has shown that the absence of gender equality may be a greater hindrance to academic
achievement than the absence of human development (and its subcategories of life expectancy, wealth, and years of schooling). Two unique cases can be used to highlight this
conclusion, the USA and Portugal. The USA was the only country among the 49 cases in
this study, that was a member of the configuration HIHDI * HIINDIV * ∼HIGENEQ. It
scored 10th on the Human Development Index but did not meet the conditions to be considered a high gender equality country, and scored significantly below the OECD average
in mathematics, thereby being disqualified as a high PISA country. High human development alone, in this case, was not sufficient for HIPISA. On the other hand, Portugal was
the only HIPISA country that was a member of the configuration ∼HIHDI * ∼HIINDIV *
HIGENEQ. It was 49th on the Human Development Index, 13 countries below the OECD
average (being especially low in wealth and mean years of schooling of citizens over 25
years old), yet did meet the conditions to be considered a high gender equality country and
also scored above the OECD average in all three PISA assessments. These cases exemplify
what this finding indicates – that gender equality matters more than human development.
Secondly, and by going back to the original data that is used to compile the Human De243
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velopment Index, we can further explore which aspects of human development are most
consistent with high and low PISA results. The index is calculated using the weighted average of four factors: life expectancy at birth, mean years of schooling of people aged 25
years or older, expected years of schooling for a child at school entrance age, and gross national income per capita. An analysis of the disaggregated tables for the countries included
in this study, showed that there were 10 countries that scored above the OECD average in
all of these four factors, and all, bar Switzerland, qualified as HIPISA countries. In addition, there were 14 countries that scored below the OECD average in all four factors,
and all, without exception, qualified as LOPISA countries. The 25 remaining countries
were all above the OECD average in some, but not all, of the factors and were a mixture
of HIPISA (11 countries), LOPISA (1 country), and MIXEDPISA (13 countries). The
majority of these countries were above the OECD average in life expectancy and expected
years of schooling, and below the OECD average in wealth, but there was no consistent
identifiable pattern between groups. The data therefore suggests that it is the interaction
between the four factors of human development that is most consistently associated with
academic results, with predictable results occurring only when all four factors are high
(most likely to be observed in a high achieving country) or all four factors are low (most
likely to be observed in a low achieving country).

Income inequality

Income inequality has been identified as a hugely damaging form of structural violence,
the common denominator in the variations in social outcomes between societies, and the
variable most closely correlated to indices of many social problems (Ragin & Fiss, 2017;
Wilkinson & Pickett, 2010). Wilkinson and Pickett (2010) claimed that income inequality
was a key feature of human social organization, causally related to almost everything –
from life expectancy to depression levels, violence, and illiteracy – and that all citizens
of unequal societies were negatively affected by income inequality, including the wealthiest. In this study, income inequality was moderately correlated with PISA results (R =
.59, p < .001). However, the set of high income equality countries (n = 26) did not individually meet the requirements to be considered an outcome enabling condition for high
PISA results, due to the number of countries that had comparatively low income equality
and high PISA scores, or high income equality and low PISA scores. The countries that
scored above the OECD average in all three assessments, but below the OECD average
on income equality were cases that contradicted the relationship of necessity, and were
Portugal, Australia, Japan, and Singapore. The countries that scored above the OECD average on income equality but did not score above the OECD average in all three PISA as244
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sessments were Albania, Croatia, Czech Republic, Hungary, Romania, Slovakia, Austria,
Iceland, Switzerland. Despite not being a single condition that was individually necessary or sufficient for HIPISA, high income equality, in different combinations with high
gender equality, high human development, and high individualism, formed consistent sufficient configurations for HIPISA. High income equality is, therefore, a relevant outcome
enabling condition, but is the least relevant of the four conditions as, across the dataset, it
had no observable relationship with LOPISA.
The classification of a country high in income equality, in this study, was determined by
being above the OECD average on the 80/20 index (which is how much higher the income
of the top 20% of the population is compared to the bottom 20%, as a multiple). The average across the OECD countries was 5.89, indicating the income of the 20% richest is 5.89
times the income the 20% poorest. The range of values for income equality for HIPISA
countries was between 3.73 and 8.40, indicating that in the most unequal HIPISA country
(Singapore) the richest 20% had incomes that were, on average, 8.40 times the incomes
of the poorest 20%. This may appear to be a wide range of values, until you compare it
to the range for LOPISA countries, which was between 4.10 and 17.29. Romania, Albania, and Thailand were the three LOPISA countries with the best income equality, at 4.10,
4.27, and 6.53 respectively, thereby contravening the hypothesis that income equality is
consistently associated with educational outcomes (see, Ragin & Fiss, 2017; Wilkinson &
Pickett, 2010). That said, the six countries that had an 80/20 index over 10 (Mexico, Dominican Republic, Peru, Chile, Brazil, and Colombia) were all among the lowest scoring
LOPISA countries. Therefore, despite finding that across all countries in this study, high
income equality was relevant for HIPISA but not for LOPISA, a closer analysis of the evidence would suggest that extreme levels of income inequality are consistently associated
with low results in all three PISA assessments.

Individualism

Individualism, one of the Hofstede’s cultural conditions presented as useful for grouping
similar countries and understanding the mediating effects of culture on social phenomena
(Hofstede, 2001, 2010, 2018) was moderately correlated with PISA results (R = .54, p
< .001). All countries that scored above Hofstede’s cut off for individualism on the index
were calibrated as members of the set of high individualism countries (n = 27). However, it did not alone meet the criteria of an outcome enabling condition, due to number
of countries that had comparatively low individualism and high PISA scores, or high individualism and low PISA scores. The countries that scored above the OECD average
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in all three assessments but below Hofstede’s (2018) cut off for individualism contradict
the relationship of necessity, and were Portugal, Japan, Singapore, Slovenia, and South
Korea. The countries that scored above Hofstede’s cut off for individualism but did not
score above the OECD average in all three PISA assessments were Czech Republic, Hungary, Slovakia, USA, Italy, Latvia, Lithuania, Spain, Austria, Iceland, Luxembourg, and
Switzerland. Despite not being a single condition that was individually necessary or sufficient for HIPISA, high individualism, in different combinations with high gender equality,
high human development, and high income equality, formed consistent sufficient configurations for HIPISA and LOPISA. All countries that were members of LOPISA were also
not members of high individualism.
However, across the dataset, individualism had a mixed relationship with student outcomes
in this study, which is best illustrated by looking at both extremes of the scale. At one end
are the countries that are most individualistic, defined by Hofstede (2018) as countries
that have a loosely-knit social framework, and whose citizens prefer to prioritise care for
themselves and their immediate family. The most individualistic countries in this study
were (in order) the USA, Australia, the United Kingdom, The Netherlands, Hungary, and
Canada, of which neither the USA nor Hungary were HIPISA countries. At the other
end of the index, are the countries that are most collective, defined by Hofstede (2018) as
countries that have a tightly-knit social framework, and whose citizens expect that care for
individuals is shared among wider families and social groups and self-image is framed in
terms of “we” rather than “I”. The most collective countries in this study were (in order)
Colombia, Indonesia, Peru, South Korea, Albania, and Singapore. Both South Korea and
Singapore were HIPISA countries, whereas the other four were all LOPISA. The indicates
why individualism, alone, is not an individual consistent necessary or sufficient condition
for HIPISA or LOPISA, despite being a relevant outcome enabling condition in combination with the other more consistent conditions of high gender equality and high human
development.

Outcome enabling conditions and configurations

The systematic simplification of these 17 macro and cultural conditions into crisp sets,
and the analysis of the relationships between those sets with PISA results, allowed for
the identification of the four most relevant outcome enabling conditions for high PISA
results. With the exception of income equality, the absence of these conditions was also
outcome enabling for low PISA results. The following are descriptions of the consistent
configurations that these conditions formed with PISA outcomes:
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• 95% of high PISA countries were high gender equality countries (the contradictory
case was Poland). This is a symmetric necessary relationship, as 100% of low PISA
countries were also not high gender countries.
• 95% of high PISA countries were either high individualism or high human development countries (the contradictory case was Portugal). This is a symmetric necessary
configuration, as 100% of low PISA countries were either not high individualism or
not high human development countries.
• 95% of high PISA countries were either high income equality or high human development countries (the contradictory case was Portugal). This is an asymmetric
necessary configuration, as no reciprocal relationship with low PISA was detected.
• There were 16 countries that were high gender equality, high income equality, and
high individualism, and 13 of them (81%) were also high PISA countries (the contradictory cases were Austria, Iceland, and Switzerland). This is a sufficient relationship.
• There were 4 countries that were high gender equality, high human development,
and not high individualism, and all of them (100%) were also high PISA countries.
This is a sufficient relationship.
• There were 16 countries that were not high gender equality and not high individualism, and 13 of them (81%) were also low PISA countries (the contradictory cases
are Croatia, Russia, and Vietnam). The 13 consistent cases covered all the low PISA
countries, and they were also high power distance and not high human development
countries. This is a necessary and sufficient relationship.
In research with similar objectives to this study, Meyer and Schiller (2013) also analysed the relationship of socio-economic and cultural variables on PISA outcomes. Their
methods were different from the methods employed in this study, as they relied on cluster
analyses of PISA performance to arrive at performance levels, and visual analyses of correlations and scatterplots to assess the relationship between individualism, authoritarian
orientation (power distance), affluence (GDP per capita), and ethnic fractionalization (using data from Fearon (2003)), and the clustered country groups. They only analysed the
relationship of these factors with high PISA results, and concluded that two pathways to
performing significantly above average on PISA existed: the paternalistic eastern pathway,
and the individualistic western pathway. Table 7.1 summarises their findings in comparison to the two sufficient solutions for HIPISA found in this study. The relationship of
individualism with high PISA results was found to be similar in both studies, but few
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other points of agreement were apparent, and the findings from my study consistently described a higher proportion of high PISA countries than the Meyer and Schiller study did.
In my earlier comments regarding Meyer and Schiller’s work (see Section 3.7), I expressed
my concerns around their methods and conclusions, and my belief that I would find more
consistent macro explanations for high PISA results through this technically and methodologically more innovative and robust research design. My findings have indicated that
this was, indeed, the case.
Table 7.1
Comparison of findings, Meyer and Schiller (2013)

The identification of high gender equality, high human development, high income equality,
and high individualism as outcome enabling conditions, and the configurations in which
they were consistent with high and low PISA results, is the first key finding of this study.
The data and analyses herein employed, indicated that these national contexts (systemspecific factors) were consistently associated with higher PISA results, and the absence
of these factors was consistently associated with lower PISA results. This finding contributes to the literature on comparative education by providing evidence for a renewed
discussion about the impact of macro and cultural contextual factors in international large
scale assessment results. In agreement with claims that educational phenomena should
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not be comparatively analysed at an international level without the consideration of national contexts (Gustafsson, 2008; Kamens, 2016; Kandel, 1933), these findings suggest
that educational results are at least in part attributable to macro and cultural contexts, and
that the most influential of these factors are gender and income equality, human development, and individualism. The most surprising finding at this level is that the most relevant
of these factors is the one that has been least considered in previous educational work –
gender equality. This specific finding is more fully discussed in Section 7.3.5.
Identifying these outcome enabling, system-specific factors is important for educational
policy as it provides a tool for better understanding the cultural and socio-economic scenarios within which countries are found to be high-performing or particularly successful
on ILSAs. It reduces the complexity of national contexts that in theory may be important
for high performance on ILSAs, from an almost unlimited diversity (for example, there are
131,072 possible configurations of the 17 factors analysed in this study, and that number
increases exponentially with every additional factor), to a manageable number of configurations (16) of the four factors that, in this study, are important for high performance,
and in their absence, for low performance. For policy makers and researchers alike, this
suggests that the unanswered questions about the impact of context on the results of educational policies and programs, which to date have been understudied or ignored due to their
perceived complexity, can now be broached in a systematic, informed, and manageable
way. This is a significant contribution for comparative education and policy studies.
In addition, many authors have cautioned that a lack of understanding of the cultural variations and social systems that underpin, and possibly explain, success on ILSAs could
seriously undermine the successful transfer of policies from those systems (see, for example, Burdett & O’Donnell, 2016; Kamens, 2016). They have warned that policies,
when applied in very different contexts, have been seen to result in very different outcomes (Carnoy & Rhoten, 2002), and have concluded that education policies have been
successful in some contexts due to the support they receive from the cultural, economic,
and social systems that underpin those contexts, which are more difficult to replicate than
the policies themselves (Kamens, 2013). Carnoy and Rhoten (2002) have even indicated
that some far reaching, unintended, and unexpected consequences have occurred through
the decontextualized transfer of policies, “that in some cases have contributed to the deterioration of quality even when the objective has been improvement” (p. 6). The exploration
of these mediating effects, in the light of the relevant outcome enabling conditions that
this study has identified, provides the basis for the second key finding from this study.
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7.1.2

The importance of mediated relationships for policy making
and the teaching profession

This study has found mediating effects of macro and cultural conditions on the relationships between policy and professional conditions and student outcomes, which suggest
why policies, when applied in different contexts, result in different outcomes. This has
been widely discussed in the literature, but within the extensive body of literature that was
reviewed for this study, very limited empirical evidence for the claim was offered.
There is extensive evidence that educational policies travel from context to context, being
imitated with or without adaptation (Bray et al., 2007), in a process that Ball (1998) termed
bricolage: the copying of policies, drawing upon and amending approaches, and cannibalising theories and research. Ball (1998) and Levin (1998) agreed that this approach
is, at its best, intentional learning from ideas that have circulated through systems, but
tends to be piecemeal and conducted as if context did not matter (see also, Breakspear,
2012, 2014; Kamens, 2013, 2016; Kamens & Benavot, 2011; Steiner-Khamsi, 2003, 2010,
2012). Learning from educational policies in other countries and contexts is precisely the
objective of the educational research conducted by the OECD, and PISA data have been
positioned as an independent, objective, technically and internationally valid body of evidence that informs policies, transcends culture and is disconnected from national politics
(Auld & Morris, 2019; Baird et al., 2016; OECD, 1999; Schleicher, 2007). The result has
been policy transfer from a limited number of countries with the highest PISA scores, the
borrowing of solutions from systems where the problems are arguably entirely different,
and the focussing in on teachers and schools as the politically uncontentious recipients
of common reform policies and quick fix policy intervention (Breakspear, 2014; Burdett
& O’Donnell, 2016; Carney, 2009; Kamens, 2016; Steiner-Khamsi, 2010). This isolated
transfer of limited aspects of systems and policy combinations from successful countries,
termed “policy-based evidence-making” by Chung (2016, p. 207), has been heavily criticised. That said, and as is apparent in the models of teacher professionalism and the resulting policy recommendations described in Chapter 3, countries with lower than desirable
results on international assessments have been encouraged to strengthen their teaching professions through the adoption of a common set of teaching policies from countries with
consistently better results, regardless of context. Specifically, no consideration has been
given as to whether the effectiveness of these policies and practices may be mediated by
national contexts or system-specific factors. The second stage of this study found empirical evidence that national contexts (system-specific factors) do indeed mediate these
relationships.
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In this study, the relationships of 12 policy and professional conditions with PISA results,
in the presence and absence of outcome enabling conditions, were analysed. Tables summarising the directional expectations for each of these conditions (as expressed primarily
by the OECD (2014b, 2016a, 2016d), NZ and Chilean policy makers, and the authors of
the teacher professionalization models described in Chapter 3) and the mediated relationships found in this study are included in Appendix F.
The relationships that were found between cumulated expenditure on education, teachers’
salaries, human development, GDP per capita, and PISA results were interesting and are
discussed further in section 7.3.4.
Student learning time is not discussed further as no evidence of a relationship with PISA
scores was found. This is unsurprising, as the directional expectation for this relationship
was neutral, and although it is a factor of schooling for which the OECD gathers and reports
data, other researchers appear not to have found it sufficiently interesting for further studies.
Likewise, no evidence was found of a relationship between rates of teachers’ professional
development and PISA outcomes. This is somewhat more surprising, as although the
OECD has indicated that at a system level there is only a weak association between teacher
professional development and student performance (OECD, 2016c), in TALIS reports
they have promoted professional development as important for improving teachers’ selfefficacy, job satisfaction, and subsequently, student results. A possible explanation for
this is that the effect of teacher professional development is seen at the local level rather
than the national level, for example, differentiating the results between schools, rather than
between nations. This, however, would need to be tested with intra-national, rather than
international, comparative research. Professional development is not, therefore, discussed
further.
The relationships between policy and professional conditions that were mediated by outcome enabling conditions were found to be most consistently and convincingly mediated
by high gender equality and high human development. It is the relationships mediated by
both of these conditions that will be discussed as key findings. Therefore, this discussion
focusses on the policy conditions of class size, public school enrolment, and private expenditure on education, and the professional conditions of qualified teachers, teacher mentoring, and teacher non-contact hours. For the purpose of this discussion, teacher induction
and teachers’ experience are not discussed further, as they were found to be mediated by
just one outcome enabling condition and did not make any additional contribution to the
findings, over and above the contribution made by the selected conditions.
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Class size
The direction of the relationship that class size had with PISA results was mediated by
both gender equality and human development. The inclusion of a dichotomous variable
for membership in the set high gender equality (and the interaction of this variable with
the variable for class size) in the regression model for this relationship, improved the percentage of explained variance (R-squared) from 21% in the simple linear model, to 60%.
The inclusion of human development improved the explained variance to 57%. Within
the group of countries in this study that were members of the sets for high gender equality
or high human development, an increase in class size was associated with an increase in
PISA score, but within the group of countries that were not members of high gender equality or high human development, an increase in class size was associated with a decrease
in PISA score. This is contrary to the directional expectation of no relationship between
class size and student achievement and is evidence that the originating country and context
of class size policies and practices should be cautiously assessed before these policies are
transferred across contexts.
A possible explanation for this mediated relationship could be that in countries that are
more gender equal and higher in human development, the home conditions and expectations for all children entering school are both higher and more uniform. For example, all
students (across gender and other groupings) in high human development and high gender
equality countries, may enter school with a superior cultural capital from the home and
community (due to, for example, better educated parents, access to books, after school
activities, stimulating conversations with adults, and educational media) and less negative
stereotypes around gendered ability and potential, and this may be making larger classes
more successful in these countries than in the countries where these conditions do not exist. This also provides a potential explanation for the research and policy position that has
indicated that increasing class size has minimal effect on student results (see, for example,
Hattie, 2008; Laugesen, 2012), especially if the research supporting this claim has come
primarily from developed and equitable countries.

Public school enrolment
The direction of the relationship that public school enrolment had with PISA results was
mediated by both gender equality and human development. The inclusion of a dichotomous variable for membership in the set high gender equality (and the interaction of this
variable with the variable for public school enrolment) in the regression model for this
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relationship, improved the percentage of explained variance from 1% in the simple linear
model, to 57%. The inclusion of human development improved the explained variance to
49%. Within the group of countries in this study that were members of the sets for high
gender equality or high human development, an increase in public school enrolment was
associated with a minimal decrease in PISA score (the relationship was essentially neutral), but within the group of countries that were not members of high gender equality or
high human development, an increase in public enrolment was associated with an increase
in PISA score. This is in agreement with the directional expectation of no relationship
between public school enrolment and student achievement, but only for countries that are
high in gender equality and human development. For countries that are not high in these
outcome enabling conditions, the relationship of public school attendance is contrary to
published expectations.
A possible explanation for this mediated relationship may be found in the increased social
stratification that has been seen to occur in countries that permit increased parental choice
in school selection and the emergence of private school alternatives (J. Campbell et al.,
2017; Fiske & Ladd, 2000; Seppänen et al., 2015). It points to the possibility that within
countries that enjoy high human development and gender equality, even when this stratification occurs, the level of education is sufficient (due to home and community conditions
and expectations for all children entering school being both higher and more uniform) that
the systemwide performance is not affected. On the other hand, within countries that suffer lower human development and gender equality, this stratification compounds existing
inequities and prejudices and results in lower systemwide performance at lower levels of
public schooling. These findings provide evidence that the originating country and context
of policies and practices associated with private vs. public schooling should be cautiously
assessed before these policies are transferred across contexts.

Private expenditure in education
The direction of the relationship that private expenditure in education had with PISA results was mediated by both gender equality and human development. The inclusion of a
dichotomous variable for membership in the set high gender equality (and the interaction
of this variable with the variable for private expenditure on education) in the regression
model for this relationship, improved the percentage of explained variance from 21% in
the simple linear model, to 73%. The inclusion of human development improved the explained variance to 67%. Within the group of countries in this study that were members
of the sets for high gender equality or high human development, an increase in private
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expenditure on education was associated with a minimal increase in PISA score (the relationship was essentially neutral), but within the group of countries that were not members
of high gender equality or high human development, an increase in private expenditure on
education was associated with a decrease in PISA score. This contradicts the directional
expectation of a positive relationship between private expenditure in education and student achievement, especially for countries that are not high in gender equality or human
development.
As increased private expenditure is also associated with increased private schooling, the
possible reasons for this mediated relationship are likely to be similar to the reasons detailed for public school enrolment. However, there are additional implications for this
policy condition, as increasing private expenditure on education in developing countries
has been actively promoted as a mechanism for increasing access and quality in education,
by organisations such as the World Bank. Although this policy option may be effective for
increasing educational access, the evidence from this study would suggest that countries
that are low on measures of human development or gender equality are unlikely to increase their educational quality (as measured by PISA scores) through increased private
expenditure on education. This is a polemic finding and is evidence that the originating
country and context of policies and practices associated with increasing private expenditure and public-private partnerships, as well as the ultimate objective (to increase access or
to increase quality) should be cautiously assessed before the policies are transferred across
contexts.

Percentage of qualified teachers

In the positive relationship that the percentage of qualified teachers had with PISA results, the predicted PISA score at different levels of qualified teachers was mediated by a
significant margin by both gender equality and human development. The inclusion of a
dichotomous variable for membership in the set high gender equality (and the interaction
of this variable with the variable for qualified teachers) in the regression model for this
relationship, improved the percentage of explained variance from 26% in the simple linear
model, to 63%. The inclusion of human development improved the explained variance to
56%. Countries in this study that were members of the sets for high gender equality or high
human development, were observed to attain significantly higher PISA scores than countries that were not members of these sets, and this relationship was modelled as a margin
of 50 and 42 points respectively. On the one hand, this is in agreement with the directional expectation of a positive relationship between the percentage of qualified teachers
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and student achievement. On the other hand, it provides evidence of the size of the effect
that high gender equality and human development have on student outcomes.

Teacher mentoring
The direction of the relationship that teacher mentoring had with PISA results was mediated by both gender equality and human development. The inclusion of a dichotomous
variable for membership in the set high gender equality (and the interaction of this variable
with the variable for teacher mentoring) in the regression model for this relationship, improved the percentage of explained variance from 6% in the simple linear model, to 63%.
The inclusion of human development improved the explained variance to 60%. Within
the group of countries in this study that were members of the sets for high gender equality or high human development, an increase in teacher mentoring was associated with an
increase in PISA score, but within the group of countries that were not members of high
gender equality or high human development, an increase in teacher mentoring was associated with a decrease in PISA score. This is in agreement with the directional expectation
of a positive relationship between teacher mentoring and student achievement, but only for
countries that are high in gender equality and human development. For countries that were
not high in these outcome enabling conditions, this relationship is contrary to published
expectations.
Without additional research or a comprehensive review of educational literature around
teacher mentoring (which is beyond the scope of this study), it is difficult to comment
on a possible explanation for this mediated relationship. However, it is evidence that the
originating country and context of policies and practices associated with teacher mentoring
should be cautiously assessed before these policies are transferred across contexts.

Non-contact teacher time

In the positive relationship that non-contact teacher time has with PISA results, the predicted PISA score at different levels of non-contact time was mediated by a significant
margin by both gender equality and human development. The inclusion of a dichotomous
variable for membership in the set high gender equality (and the interaction of this variable
with the variable for non-contact teacher time) in the regression model for this relationship improved the percentage of explained variance from 28% in the simple linear model,
to 56%. The inclusion of human development improved the explained variance to 45%.
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Countries in this study that were members of the sets for high gender equality or high human development, were observed to have attained significantly higher PISA scores than
countries that were not members of these sets. This relationship was modelled as a margin
of 41 and 29 points respectively. On the one hand, this is in agreement with the directional
expectation of a positive relationship between the non-contact teacher time and student
achievement. On the other hand, it provides evidence of the size of the effect that high
gender equality and human development have on student outcomes.

Conclusion

In summary, and as evidenced in all the models discussed, gender equality and human
development mediated the relationships between education policies and student results
in this study. The second key finding of this study is therefore that the system-specific
factors mediate proximal relationships, at least in margin and often in direction of the
observed relationship. The most surprising finding at this level, once again, is that in
every model, gender equality provided better explanatory power and larger mediation than
human development. This implies that, not only is gender equality the outcome enabling
condition with the strongest association with student results (as previously discussed), but
it is also the condition that should be most taken into account when selecting countries
from which to imitate policy ideas.
This provides evidence that the context of the originating country should always be considered in the transfer of policies, and that when considering the evidence of relationships
between educational inputs and student outcomes, the system level conditions of the countries included in the analysis should be examined. When the evidence for the success of a
particular policy is based on the results of that policy in only a few countries that are high
scoring in PISA (such as the evidence provided by multiple case studies, or linear analyses
of a limited number of countries that are usually high in both human development and
gender equality), this evidence should be treated with caution for the purpose of policy
transfer by decision makers in less developed or less equitable countries.

7.1.3

The usefulness of set-theoretic methods

According to its proponents, set-theoretic methods are ideal for macro-comparative, systematic analyses of all possible combinations of a limited number of explanatory conditions across cases and the logical treatment of causal complexity (Berg-Schlosser et al.,
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2009; Legewie, 2013; Ragin, 1987; Schneider & Wagemann, 2012). In addition, proponents of two-step set-theoretic methods have indicated that the identification of outcome
enabling conditions and the subsequent analysis of relationships between inputs and outcomes in social science, in the presence and absence of those outcome enabling conditions, can shed further light on the contextual complexity that mediates social outcomes
(Mannewitz, 2011; Schneider, 2018c). In this study, set-theoretic methods proved to be an
innovative and useful approach to identifying the macro and cultural conditions that were
consistently associated with PISA results (outcome enabling conditions), but were inadequate for analysing the mediating effects of those conditions on the relationships between
educational policies and practices and student outcomes.
Firstly, the usefulness of set-theoretic methods for the identification of outcome enabling
conditions cannot be overstated. In this study, the relationship of 17 macro and cultural
conditions were analysed for their consistency with high and low PISA results. Most of
these conditions were correlated with PISA scores, and many were correlated with each
other. The systematic and transparent analysis of these collinear factors, the identification
of the seven most interesting and then the four most relevant of these factors, and the description of the specific configurations of these four conditions that are most consistently
associated with high and with low PISA results, would, for the reasons discussed in the
methods chapter, have been difficult (if not impossible) to perform and interpret with regression or other general linear approaches. Set-theoretic methods, through analyses of
necessity of system-specific factors and the identification of outcome enabling conditions,
quite simply made this study possible.
However, set-theoretic methods were inadequate for analysing the mediating effects of the
outcome enabling conditions on the relationships between educational policies and practices and student outcomes. This was initially surprising, as, according to the limited
published literature on the recently developed two-step QCA method (Mannewitz, 2011;
Schneider, 2018c), this particular research scenario appeared highly appropriate for the
method. Nevertheless, due to the high consistency of the outcome enabling conditions
with HIPISA, the nature of set-theoretic analysis, and the nature of the data, set-theoretic
methods did not provide useful insights at this second stage. This was fully discussed in
the previous chapter and resulted in the second stage of this study being most successfully
conducted with regression analyses (simple interaction models). That said, the important
contribution that set-theoretic methods made to these linear analyses, through the identification and meaningful calibration of the most relevant system-specific factors used as
dichotomous interacting variables in the regression analyses, is not diminished, and is the
third key finding of this study.
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7.2

Limitations of the study

As with all research endeavours, this study was bound by limitations. My ontological and
epistemological beliefs have fed into both the mixed method design of this research, and
my pragmatic approach to the findings. With this design in mind, and the key objective of
utilizing freely available data in a replicable manner, in the next paragraphs I discuss three
principal limitations:

• the descriptive, not causal, nature of this study,

• the possible exclusion of relevant conditions, and

• the transparent exclusion of some cases.

Firstly, as this study was conducted from a pragmatic perspective with the intention of
finding practical and useful answers to complex questions, and within a field that is already
criticised for making tenuous causal claims, it must be emphasized that causal claims
from the findings are not analytically justified. As stipulated at various points throughout
this thesis, these findings should not be interpreted to indicate that an increase in gender
equality (or human development, or non-contact teacher hours, etc.) will cause an increase
in PISA scores. Changing the method of analysis, and mixing methods, has not changed
the nature of the data used for the study (which the OECD has stipulated cannot prove
causality), and therefore have not made it possible to make causal claims. I have, therefore,
made every attempt to avoid the use of arbitrarily causal language in the communication
of my findings.
In addition, the use of existing data has meant that the conditions included in this study
were limited by theory and freely available indices, and the cases were limited to those for
which the data were available. It is, therefore, possible that other conditions exist that are
associated with PISA results but were not included in this study, or that excluded countries
might shed additional light on the discussed relationships, or even contradict them. The
possible implications of these missing conditions and cases are discussed in the following
sections.
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7.2.1

Missing conditions

Some social research has been argued to suffer from the problem of indeterminacy, as different unidentified conditions, or combinations of conditions (depending on the context),
could be associated with the same outcome (Ragin, 2008; Schneider & Wagemann, 2012).
The design of this study specifically addressed this problem, by analysing a wide range of
potential conditions at the macro and cultural level. The selection of these conditions was
based on existing theory and available data. That said, it is possible that other relevant
conditions exist but were not included (for example, child labour, which was suggested as
a possible condition, but for which data only exist for developing countries). However,
although the addition of other conditions could provide additional insight, and possibly
even provide explanations for the unexplained cases in this study, logically they would not
be expected to contravene the findings discussed here. For example, high gender equality
will continue to be a necessary condition, even if another necessary condition is found, and
even if high levels of child labour (for example) were found to be consistently associated
with low PISA results, that would not change the fact that so too are low gender equality,
low individualism, and low human development.
This study should, in the future, be extended to include other conditions. Additional insight
could be found from other macro and cultural conditions if indices could be elaborated
or obtained with sufficient data. Likewise, it is possible that some of the less relevant
macro and cultural conditions that were identified as being consistent with high PISA
(just less consistent than the conditions that were carried forward into step 2) might exert a
mediating effect on the relationship of policy with student outcomes, and future work could
explore this. However, once again it should be emphasized that such additional findings
should not logically contradict the findings of this study, but rather provide an even deeper
understanding of the phenomena of system level mediation of policy level relationships
with student outcomes.

7.2.2

Missing countries

Due to missing data, some PISA countries were dropped from this study. This study included 49 countries for the macro and cultural analyses, which represented 68% of PISA
countries, or 25% of all countries. This is both a strength and a limitation of the study.
The sample of cases included in this study is of a sufficient size for making moderate
generalizations for similar countries, but not for all countries.
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The 23 PISA countries that were not included in this study, and the reasons for their exclusion, are detailed in Appendix C. Of these cases, four would qualify as high PISA cases,
and are all dependencies or regions of China. They are BSJG (Beijing, Shanghai, Jiangsu,
and Guangdong), Macao, Hong Kong, and Chinese Taipei (also commonly known as Taiwan). It is, therefore, important to stipulate that a limitation of this study is the exclusion
of China and its dependencies, and that the findings should not be generalised to include
these, or similar, countries.
The other 19 excluded countries are not high PISA cases, so whereas their inclusion
(should the necessary data become available) may shed additional light on the conditions
that are consistently associated with low PISA results, they would not be expected to have
an impact upon the findings associated with high PISA results.
In addition, even fewer countries had data at the level of policy and professional conditions.
For each condition that was analysed in the linear analysis of mediation, the datasets had
between 29 and 49 cases. Whereas this could be viewed as a limitation, and indeed it
should moderate any generalizations that are made from these analyses, these datasets are
the same datasets as those used by the OECD and other organisations to make their policy
recommendations. Without doubt, data on additional cases would provide more insight
into the mediating of effects of contextual factors, but the limited data reported on in this
study does not invalidate the conclusion that the relationships that exist between policy and
professional conditions and student outcomes are mediated by system-specific factors.
It is also interesting to consider, as PISA is expanded towards 170 participating nations
by 2030, whether the additional countries are likely to be more contextually similar to the
countries that score higher on PISA, or lower. By expanding the dataset from the current
49 PISA countries with available data on gender equality, income equality, human development, and individualism, to all countries with data on those conditions, the dataset is
increased to 83 countries. It is then possible to examine whether any of these additional 34
countries would be members of the configurations found to be consistent with high PISA
or low PISA in this study. The results of that analysis showed that none of the additional
countries are members of HIGENEQ * HIINCEQ * HIINDIV (configuration shown to
be 81% consistent with HIPISA), and neither are any of the additional countries members of HIGENEQ * HIHDI * ∼HIINDIV (shown to be 100% consistent with HIPISA).
However, 29 of the additional countries are members of ∼HIGENEQ * ∼HIINDIV, the
configuration that is 81% consistent with LOPISA. Therefore, as PISA expands to include
more countries, it should be recognised that most of these additional countries are likely
to be contextually similar to the countries that currently perform poorly on PISA. This
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has implications for policy borrowing and lending which are further discussed in the next
section.

7.3

Implications

In this study I have identified relevant macro and cultural conditions that are consistently
present in the countries that perform comparatively well, or comparatively poorly, in PISA
and have shown that these conditions mediate the relationships between policy and professional conditions and PISA results. I have provided evidence for how these relationships
are mediated, and an explanation for why policies, when applied in very different contexts,
have been observed to result in very different outcomes. Through this research, I have also
made visible the contextual complexity embodied in policy transfer between countries, and
provided an example of a simple, systematic, and transparent way of better understanding
those contexts. There are, therefore, several exciting and interesting implications from this
work.
In the following sections, I will discuss the implications for policy borrowing and lending,
and specifically those implications for Chile and New Zealand; whether this study supports
the idea that “the easiest way for a country to improve its education system is to get rich”
(anonymous, Comparative International Education Society Annual Conference, Mexico,
2018); and the insights and implications for mixed-methods research that includes settheoretic approaches.

7.3.1

Implications for policy borrowing and lending

Considering the findings from this study, the principal implication for trans-national policy borrowing and lending is the importance of informed selection of meaningful peer
countries. This is not an original idea. Meyer and Schiller (2013) indicated that it is not
advisable to “attribute, without qualification, high scores on PISA to excellent schools
and poor performance to weak schools. . . [but] more meaningful to compare a country
with meaningfully chosen peers. . . those other countries with which one shares important
socio-economic and cultural attributes” (p. 207). It is also the idea implicit in the criticisms of decontextualized transfer of policies between countries that have been widely
cited and discussed in this thesis. However, to date, and in relation to policy transfer in
education, this has been a good idea without a systematic method of implementation. This
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study presents a clear example of a systematic simplification of the question of context in
the transfer of policy, and therefore is an important addition to the existing literature in
comparative research in education, as well as other fields.
By providing a transparent and replicable example of how the most relevant socio-economic
and cultural attributes can be identified, and how the countries that share similar configurations of these attributes can be simply and systematically compared, this research makes an
important methodological contribution for the identification of countries with which one
shares important socio-economic and cultural attributes. In its most simple application, researchers and policy makers can identify the configuration of relevant conditions to which
a country belongs, and determine which other countries also belong to that configuration.
These countries can be considered meaningfully chosen peers. For a more in-depth analysis, researchers can return to the data and the cases, and see specifically which countries
are most similar in the most relevant conditions, and from those countries, choose those
that perform better as meaningfully chosen aspirational peers. It is from these meaningful
aspirational peers, that policy guidance for improving systems should be taken. The purposeful transfer of policies that have been shown to have a positive impact in meaningful
aspirational peer countries, should reduce the occurrence of different outcomes in different
countries due to the mediating effects of system-level conditions. This thereby provides a
mechanism for selecting policy and is one potential solution to the dilemma identified by
the World Bank (2013) of “how to prioritize among competing policy options” (p. 8).
Such purposeful identification of meaningfully chosen aspirational peers for the borrowing of policy, also has important implications for countries that perform poorly in PISA.
It is clear from these analyses, that countries such as Finland, Canada, New Zealand, or
Germany (all countries that are high in all four outcome enabling conditions and are typically seen as reference countries for policy transfer) do not meet the criteria of meaningful
aspiration peers for these poorer performers (which have been shown to be consistently
low in all four outcome enabling conditions). What’s more, and as previously indicated,
most of the next wave of PISA countries are likely to be contextually similar to these
poorer performers. This proposed method for the systematic and transparent identification of countries that share important socio-economic and cultural attributes with these
poorer performers, yet perform better on international assessments, is therefore an additional and important contribution from this study. Researchers and policy makers in these
countries now have a tool for systematically addressing the question of which countries
can be considered their meaningful aspirational peers, and can therefore make better intentional decisions about policy adoption (rather than simply adopting policies that repeat
among high-performers).
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7.3.2

Implications for Chile

Chile is a member of the group of countries that attain low PISA results, and are not members of high gender quality, income equality, human development, nor individualism. It
is qualitatively different in all relevant outcome enabling conditions from Finland, Germany, Canada, New Zealand, and other countries from which Chile’s policy makers have
historically borrowed policy ideas (see, for example, the policy frameworks in Ministerio
de Educación, 2016, 2017).
The countries that are in the same set-theoretic solution group as Chile ( HIGENEQ * HIINDIV, consistent with LOPISA) are Albania, Brazil, Bulgaria, Colombia, Croatia, Dominican Republic, Indonesia, Mexico, Peru, Romania, Russia, Thailand, Turkey, Uruguay,
and Vietnam. Of these countries, only Croatia, Russia, and Vietnam scored higher than
Chile in PISA 2015. There are, however, two additional countries that differ from Chile
on only one condition – Greece and Portugal – which are both members of high gender
equality, but otherwise qualitatively similar to Chile, and scored higher than Chile in PISA
2015. This can be further analysed by returning to the data and the cases and looking at
which countries are quantitatively closest to Chile on each of the relevant outcome enabling conditions. For this example, the results of which are displayed in Table 7.2, I
also include power distance, ethnic fractionalization, and immigrant students, which were
found to be interesting but less relevant conditions.
Table 7.2
Closest countries to Chile on relevant macro and cultural conditions

This table is constructed by ordering the countries and listing those closest to the country
of interest – in this case Chile – for each index. The countries that scored higher than Chile
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on PISA are represented in capital letters. A visual analysis and tabulation of this table,
shows that the countries that were most frequently similar to Chile, and scored higher than
Chile in PISA, were Hungary, Russia, Vietnam, Portugal, Czech Republic, and Greece.
The implication, therefore, is that if policy makers in Chile wish to learn from educational
policies in meaningful peer countries that perform better on PISA but are comparatively
similar on relevant socio-economic and cultural factors, then Portugal, Greece, Russia,
and Vietnam would be interesting alternatives to consider. A review of the data on policy
and professional conditions for Portugal and Russia (Greece and Vietnam were missing
data on these conditions), showed that both these countries had much smaller classes,
much higher public enrolment (and consequently lower private investment in education),
a higher percentage of fully qualified teachers, and a higher average number of years of
teacher experience than Chile. In addition, Portugal provided teachers with 53% noncontact hours in their contracts (equal to the OECD average), whereas Chile, in 2015 provided teachers with only 8.5%. These findings suggest that policymakers in Chile should
prioritise policies in these areas. The post-2015 reform has included policies to reduce
private participation in the delivery of education, increase student attendance at publicly
funded schools, increase the numbers of qualified and experienced teachers, and to raise
the percentage of non-contact hours in teachers’ contracts. However, the data suggest that
the funds invested in some of the other areas of focus within the reform, such as increasing
mentoring and teacher professional development, may be more effectively directed, in the
case of Chile, towards lowering class size.

7.3.3

Implications for New Zealand

New Zealand is a member of the group of countries that attain high PISA results, and are
also members of high gender quality, income equality, human development, and individualism. It is qualitatively similar in all relevant outcome enabling conditions to most of
the countries that educational policies are often transferred from, and is, in fact, one of
the countries from which travelling educational policies have originated. It is, however,
qualitatively different from many of the countries that subsequently adopt these policies.
The countries that are in same set-theoretic solution group as New Zealand (HIGENEQ *
HIINCEQ * HIINDIV, consistent with HIPISA) are Austria, Belgium, Canada, Denmark,
Finland France, Germany, Ireland, Iceland, the Netherlands, Norway, Sweden, Switzerland, and the United Kingdom. Of these countries, Canada, Finland, Germany, Ireland,
and the Netherlands all scored higher than New Zealand in PISA 2015. This can be further
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analysed by returning to the data and the cases and looking at which countries are quantitatively closest to New Zealand on each of the relevant outcome enabling conditions,
displayed in Table 7.3.

Table 7.3
Closest countries to New Zealand on relevant macro and cultural conditions

A visual analysis of this table, shows that the countries that were most frequently similar
to New Zealand, and scored higher than New Zealand in PISA, were Ireland (which is
similar to NZ on 7 out of 8 of these measures, but only scores marginally higher than NZ
in PISA) and Canada.
The implication, therefore, is that if policy makers in New Zealand wish to learn from educational policies in meaningful peer countries that perform better on PISA but are comparatively similar on relevant socio-economic and cultural factors, then Ireland and Canada
would be interesting alternatives to consider. A review of the data on policy and professional conditions in Ireland, Canada, and New Zealand, shows that in the areas included
in this study, these three countries are very similar, and therefore no policy implications
are suggested. However, the general implication from this study is that educational policy
makers could be more effectively informed in their policy decisions, by drawing lessons
from Ireland and Canada, than, for example, other international favourites such as Finland
or Singapore.
However, and possibly more importantly, when policy makers in New Zealand are involved
in the promotion of the transfer of their policies to other countries, they should do so with
an informed consideration of whether the adopting countries are similar enough to NZ to
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be able to reasonably assume an unmediated effect of those policies once adopted.

7.3.4

Wealth as the easiest way

As previously stated, while attending a conference in March 2018 I witnessed a respected
educational researcher claiming that “the easiest way for a country to improve its education system is to get rich” (anonymous, Comparative International Education Society
Annual Conference, Mexico, 2018). Apart from the obvious fallacies in this statement –
there is nothing easy about getting rich, and there is no causal evidence that getting rich
improves educational performance – the results from this study indicate that, contrary to
popular belief, wealth is not the most relevant nor consistent explanatory factor in PISA
performance.
The OECD has indicated the same, stating that “high national income is neither a prerequisite for nor a guarantee of high performance” (OECD, 2016a, p. 208). However, and as
evidenced by the anonymous researcher, the anecdotal belief prevails.
GDP per capita, the most commonly accepted measure of wealth, was correlated with
PISA scores. That said, this study has shown that a simple correlation does not necessarily
signify that all countries high in the explanatory condition are also high in the outcome,
and vice versa. For it to be true that all countries that perform well are also wealthy, we
would expect to find that all countries with comparatively high PISA scores also have
comparatively high GDP per capita, and that few countries have high GDP per capita and
comparatively lower scores. This was, however, not found to be the case.
The countries that scored above the OECD average in all three PISA assessments, but
below the OECD average in GDP per capita (which in 2015 was $38,888) were Estonia
($17,085), France ($36,352), Japan ($34,524), New Zealand ($37,808), Poland ($12,559),
Portugal ($19,223), Slovenia ($20,729), and South Korea ($27,222). What’s more, there
were several countries with GDP per capita above the OECD average that did not score
above the OECD average in all three PISA assessments, thereby contradicting the claim
that getting rich is sufficient to attain educational success. These countries, and their GDP
per capita, were Austria ($56,291), Iceland ($50,722), Luxembourg ($99,718), Switzerland ($80,999), and the USA ($56,116).
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In addition to challenging this claim, during the course of this study an interesting web
of relationships between GDP per capita, human development, cumulated expenditure on
education, and teachers’ salaries became evident. This series of colinear relationships is
displayed in the correlation matrix and Venn diagrams in Appendix G.
The variables for GDP per capita, human development, and teachers’ salaries were strongly
intercorrelated, but only human development was strongly correlated with PISA scores.
What’s more, the set for high GDP per capita was a subset of high human development,
and the sets for high cumulated expenditure on education and high teachers’ salaries almost completely overlapped high GDP per capita, and were mostly contained within the
set of high human development. Most countries fell into either the configuration of HIHDI, HIGDPCAP, HICUMEXP, and HISALARY, or the configuration of not HIHDI, not
HIGDPCAP, not HICUMEXP, and not HISALARY. Any further disentangling of this web
of relationships goes beyond the scope of this study, but it is clear that wealth alone is less
important than the composite condition of human development, and that it is mostly countries that are high in wealth and human development that spend more on education and pay
their teachers higher salaries. Therefore, as these inter-relations show, making a policy recommendation that countries should raise spending on education and teachers’ salaries to
international levels, as a mechanism for improving educational results, is akin to making a
policy recommendation that they should get richer. And as this study has shown, although
human development (of which wealth is a subset) is indeed an outcome enabling condition
for high PISA results, it is neither the most relevant nor the most consistent.

7.3.5

Gender equality

The outcome enabling condition that was most relevant, most consistent, and symmetrically associated with PISA results, was gender equality. This is a surprising finding, as
previous educational research has focussed on gender equality as an outcome of education, but not as a relevant input that directly impacts upon student results in international
assessments. Other conditions, such as wealth, income equality, racial homogeneity, and
democracy have been discussed by researchers as educational inputs, but within the literature reviewed for this study, gender equality has been largely overlooked. It is also a
very contemporary finding, which lends support and evidence to present-day international
movements for increased gender equality, such as “He for She”, “The Girl Effect”, “Time’s
Up”, and the recent focus on gender equality by “ONE.org”. These, and other movements
for which the findings about gender equality from this study should be catalysing and useful, are briefly described and referenced in Appendix H.
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The aspects of gender equality measured in the indices employed in this study are clearly
aspects that matter for educational results, and political attention should, therefore, be
directed towards improving gender equal outcomes in health, education, economic status,
empowerment, and political representation. This also suggests, that educational policies
should be considered in light of their impact, not only on classroom performance, but on
gender equality measures outside of the classroom as well. The countries that perform best
in PISA are consistently countries with higher levels of gender equality, and this should
be a lesson for the world.
Exactly why gender equality is more important than the other conditions considered in the
literature, and in this study, is still an open question. However, the findings from this study
emphatically support the claim by Mill (1869) that human improvement will be hindered
by the continuing subordination of women, as well as the wisdom of the Chinese proverb,
that women hold up half the sky. The evidence from this study has shown that the systematic disempowerment and limitation of opportunity, recognition, and representation of
women, are negatively associated with the educational achievement of whole populations
of children, and should become a condition, just like slavery, that is relegated to history.
This evidence implies that social policies that seek to revert the pervasive injustices of
gender inequality, will be the most promising policies for educational reform.
However, this is not a causal claim. Interpretation, in the absence of further research,
should be limited to the association between gender equality and educational achievement
– it would be an error to interpret this to mean that the easiest way for a country to improve
its education is to become more gender equal.

7.3.6

Mixed methods, increased insights

Finally, this study has implications for the future of using mixed methods, especially combining set-theoretic methods with traditional linear methods. In the published set-theoretic
literature that was reviewed for this study, there were no studies that made use of the new
methodological indications for 2-step QCA. This is unsurprising, as these indications were
only published 6 months prior to the submission of this thesis. More surprisingly, I found
no previously published studies that purposefully mixed set-theoretic methods with linear
statistics.
Both the success of using set-theoretic methods in the first step of this analysis, and the
lack of success in the second step, have important implications for 2-step QCA. The iden268
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tification of outcome enabling conditions, as a first step in cross-national social science
research, makes an important contribution to disentangling the impact of context on proximate relationships. This is applicable to many comparative studies, and future work should
consider this. Additionally, the existing literature that discusses 2-step QCA should be expanded to include how to manage such strong findings in step 1 that they overshadow the
set-theoretic findings in step 2.
Finally, the methodological literature should be broadened to include the intentional mixing of set-theoretic methods with general linear methods. Despite having been presented
in the literature in juxtaposition, when the analytic steps are separate, and the questions are
appropriate, the findings from this study indicate that the combination of set-theoretic and
general linear methods can shed light on important empirical relationships. General linear
methods question whether variable A consistently increases (or decreases) as outcome Y
increases (or decreases), and set-theoretic methods questions whether cases with a high
(or low) level of condition A consistently have a high (or low) level of outcome Y. These
are logically different questions. The combination of these questions can inform empirical
findings from different perspectives, and might, in the absence of experimental conditions,
provide consistent and robust results that can inform causality.

7.4

Future areas for research

The findings from this study invite future research in several areas. In addition to expanding upon the results and further testing and clarifying the implications from this study, I
highlight five other possibilities for future study.
Firstly, a deeper understanding of the mechanisms of the mediation of the outcome enabling conditions could be attained through purposeful case study research. Through rich
and deep comparisons of countries that differ on only one outcome enabling condition
(thereby applying Mill’s (1843) method of disagreement to these findings), or of those
countries that are qualitatively similar on all outcome enabling conditions but employ different policies and practices (with similar or different results), a deeper understanding
of the mediating effects that system-specific factors have on educational policy might be
achieved. Such analyses could also systematically examine the outcome enabling conditions one-by-one, to further explore the relative importance and impact of each.
Secondly, replications of past and future studies on the relationships between educational
inputs and student performance could be conducted with the inclusion of the most rele269
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vant outcome enabling conditions identified in this study. Such re-analyses could provide
deeper insight into the effects of outcome enabling conditions, and more intricate and
contextually informed conclusions about the effects of school and teacher policies across
different contexts.
Thirdly, this study should be replicated with PISA 2018 data. The latest round of PISA was
conducted during 2018 and the results and accompanying data will be published towards
the end of 2019. The replication of this study with the new data would provide important
insights into the stability of the findings.
Additionally, it could be very insightful to conduct similar studies in other social fields and
with other social outcomes. Wilkinson and Pickett (2010) claimed that income inequality was the cause of a series of diverse social outcomes, including drug abuse, violence,
teenage pregnancies, and criminal behaviour. It would be interesting to consider whether
the contextual conditions identified in this study, especially gender equality, are also relevant for some of these outcomes.
Finally, and from a methodological standpoint, it would be interesting to reconduct this
analysis using fuzzy sets. As stated in the methods section, I opted for a crisp set analysis for this study due to the transparency and intuitiveness of the set calibration, and the
usefulness of Venn diagrams for representing the findings in a way that would not be confused with linear findings. Logically, if the sets were calibrated with the same qualitative
anchors but with gradations of membership, the conclusions would be unchanged. But a
fuzzy set analysis could provide additional insight on the finer nuances of these relationships, as it would explore not only the qualitative impact of membership within the sets,
but also whether the relationships remain constant at different levels of membership.

7.5

Conclusion

In this doctoral research I have explored the mediating effects of system-specific factors
on the relationship of educational and teacher policies and student outcomes. I began by
providing background to the field of international comparative research in education, the
principles and politics of policy transfer, and the role that the OECD and PISA have assumed in the promotion of travelling educational policies. I have critically discussed the
existing literature on teaching and student outcomes, policy transfer in education, systemspecific conditions and ecological models, and the theory and practice of professions in
general and the teaching profession in particular. Through the exploration of my con270

ceptual model, a social ecological model for the teaching profession, and an innovative
research design, I have come to the conclusion that some system-specific factors are consistently associated with higher PISA results, that these factors mediate the relationship of
policies and outcomes, and that set-theoretic methods are useful for the study of this phenomenon. Specifically, my findings have indicated that gender equality, income equality,
human development, and individualism are consistently associated with high PISA results,
and that high gender equality is the most relevant and strongly consistent of these conditions. In addition, gender equality and human development have consistently mediated the
linear relationship of policy and professional conditions with student outcomes in margin,
strength, and direction.
This suggests a final conceptual model. In the model upon which I framed this study (see
Figure 4.1, page 72), I positioned teaching and learning at the centre of concentric circles
representing macro, cultural, policy, and professional conditions. This model implied that
policy and practice were situated within macro and cultural contexts, but by being the most
proximate conditions, acted directly upon student and teacher outcomes. However, the
findings from this study show that the relationships that educational policies and practices
have on student outcomes are mediated by macro and cultural conditions. Policy and
practice, therefore, do not act directly upon student outcomes, without first passing through
the mediation of context. This final model makes an original contribution to the field of
comparative education, and is illustrated in Figure 7.1.
These conclusions suggest many future areas of study, including case studies to better
understand the mechanisms of the mediation of outcome enabling conditions, replications
of past (and future) studies on educational inputs and student outcomes with the inclusion
of outcome enabling conditions, and analyses of the effect of outcome enabling conditions,
especially gender equality, on other social outcomes.
Which returns me to the title of this thesis – how does context matter for PISA, education
policies, and the teaching profession? This study has shown that context matters for the
formation and transfer of policies in teaching and in education, because it can mediate the
relationship that policies and practices have on student outcomes, and these mediations can
moderate expected results, alter the strength of relationships, or even change the direction
of those relationships.
It has also shown that, among the diverse contextual conditions analysed in this study,
gender equality matters most.

Figure 7.1
Final conceptual model: The mediating effects of context on the relationship of policy
and practice with outcomes
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Appendix A

List of constant countries: PISA 2006 to 2015
Australia
Austria
Belgium
Brazil
Bulgaria
Canada
Chile
Chinese Taipei
Colombia
Croatia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hong Kong-China
Hungary
Iceland
Indonesia
Ireland
Israel
Italy
Japan
Jordan
Korea

Latvia
Lithuania
Luxembourg
Macao-China
Mexico
Montenegro
Netherlands
New Zealand
Norway
Poland
Portugal
Qatar
Romania
Russian Federation
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Thailand
Tunisia
Turkey
United Kingdom
United States1
Uruguay

1

In the United States in 2006 there was a printing error with the PISA reading assessment, which resulted
in the elimination of this country’s results from the official tables. Therefore, the constant countries include
52 countries for Mathematics and Science, and 51 countries for Reading
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Appendix B

Participation of Chile and New Zealand in ILSAs
Table B.1
Participation of Chile and New Zealand in ILSAs
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Appendix C

Data tables (case inclusion and exclusion)
Table C.1
PISA countries excluded from scoped set, and reason for exclusion
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Table C.2
Scoped data set, with original outcome data and calibrated set membership

Appendix D

Data tables (raw data)
Table D.1
Table of original macro data
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Table D.2
Table of original culture data

Table D.3
Table of original policy data

Table D.4
Table of original professional data

Appendix E

Data tables (calibrated data)
Table E.1
Table of calibrated macro data
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Table E.2
Table of calibrated culture data

Table E.3
Table of calibrated policy data

Table E.4
Table of calibrated professional data

Appendix F

Directional expectations and observed relationships
Table F.1
Directional expectations for the relationship of policy and professional conditions with
student outcomes, at a system level

Table F.2
Summary of observed relationships (policy and professional conditions) with PISA
results, as mediated by outcome enabling conditions
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Appendix G

Wealth and development
Table G.1
Correlations: HDI, GDPCAP, CUMEXP, SALARY, and PISASCORE

Figure G.1
Set relationships: HIHDI, HIGDPCAP, HICUMEXP, and HISALARY
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Appendix H

Movements promoting gender equality
Table H.1
Contemporary organisations and movements promoting gender equality
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