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tion to decontextualised ‘best practices’ that emerge from cross-

A ; ; KEYWORDS
country comparisons of student achievement. Also, while opera- Teacher accountability;
tional and even political aspects of context are increasingly incor- sociocultural context;
porated into policy research, there is relatively little attention to the international large-scale
relationship between sociocultural context and education policy. In student assessments; PISA;
this paper, | explore the extent to which national sociocultural education policy

context influences the relationship between one aspect of policy
- teacher accountability — and student outcomes. | do so by using
multilevel modelling to analyse international survey data on educa-
tion (from PISA 2012, PISA 2015, and TIMSS 2015) matched at the
country level with survey data on culture (from the World Values
Survey and Hofstede’s IBM study). | find that one of the socio-
cultural constructs significantly and consistently moderates the
relationship between teacher accountability and student outcomes,
suggesting that some teacher accountability approaches may be
beneficial in certain sociocultural contexts but detrimental in
others. This finding implies a need for caution in generating uni-
versal policy prescriptions from international assessments such as
PISA and TIMSS. It also strengthens the case for viewing teacher
accountability as a socioculturally embedded process.

Introduction

In both the discourse and design of teacher accountability policy, there is frequently a
tension between the utility of standardisation and the reality of context-specific variation
across country, school, and classroom contexts. This tension is apparent in, on one hand,
the growing popularity of externally regulated accountability approaches and, on the
other, the increasingly widespread recognition that accountability policy implementation
is strongly continent on contexts, relationships, and perceptions (Verger and Parcerisa
2017; see also UNESCO 2017). Put differently, there is substantial attention to teacher
accountability policy, alongside growing awareness that it is not just a matter of ‘what
works’, but rather of ‘what works for whom and in what circumstances’ (Pawson and
Tilley 1997, 144).
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This tension between the attractiveness of the general and the nuances of the specific
also affects the domain of cross-country learning in education policy. The past few
decades have seen increasing interest in, and perceived legitimacy from, reproducing
the policy choices of celebrated education systems (Rizvi and Lingard 2009; Steiner-
Khamsi 2014). Yet there has also been increasing critique of such cross-border policy
learning due to incompatibility with local contexts (e.g. Coflield 2012; Feniger and
Lefstein 2014). This tension is reflected in both the opening and closing pages of
World Class: How to Build a 21st-Century School System, where Andreas Schleicher
(2018) notes that international benchmarking of educational practices ‘is not about
copying ... solutions from other countries; it is about looking seriously and dispassio-
nately at good practice in our own countries and elsewhere to become knowledgeable of
what works in which contexts’ (pp. 14, 279). This statement sits uneasily with the fact that
Schleicher is the architect of the OECD’s Programme for International Student
Assessment (PISA) that itself fuels the popularity of borrowing ‘best practices’ from
high-scoring countries (Fischman et al. 2019).

In this paper, I contribute to the case against two claims that disproportionately
privilege the general over the specific: first, the assumption that teacher accountability
is purely technical matter rather than a social and contextually embedded one; and,
second, the use of international large-scale student assessments (ILSAs) such as PISA to
generate universalised policy prescriptions. To highlight the role of context specificity in
teacher accountability and in the patterns captured in ILSA data, I explore the extent to
which the relationship between teacher accountability instruments and student outcomes
depends on sociocultural context. This exploration uses multilevel modelling of cross-
country surveys of education - including the OECD’s PISA data, which have been used to
justify ‘best practice’ arguments (e.g. Mourshed, Krawitz, and Dorn 2017) - alongside
cross-country surveys of cultural values. I show that the relationship between teacher
accountability instruments and student outcomes is significantly moderated by socio-
cultural context, such that more extensive teacher accountability practices are associated
with better student outcomes under certain sociocultural conditions, but with worse
student outcomes in other settings. On one level, and to the extent that cross-sectional
analyses of ILSAs are taken as sources of policy evidence, this finding challenges the
assumption that teacher accountability is a technical rather than a social matter. On
another level, this finding supports the case against the acontextual use of ILSAs for
policy prescriptions because it demonstrates that the relationship between practices and
outcomes in at least one policy area is contingent on a contextual feature that is not
typically included in ILSA analyses.

In the next section, I summarise the literature on areas related to this study: the
popularity and contentiousness of formal, performance-based teacher accountability
reforms; the influence of context, especially sociocultural context, on teacher account-
ability; the generalisability of ILSA data; and the purposes for which statistical analyses
have combined ILSA data with sociocultural survey data. Next, I present the data,
methods, and results of the statistical analysis described above. I conclude by discussing
the implications of this analysis for the interpretation of ILSA data and the design of
teacher accountability policy.
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The context of this study
Varieties of teacher accountability

Recent years have seen a growing emphasis on formally codified — and often efficiency-
oriented, performance-based, consequence-linked, or ‘managerial’ - accountability
structures in education policy (Tulowitzki 2016; Verger and Parcerisa 2017) and in
public management more generally (Muller 2018; Pollitt and Bouckaert 2017). In 2015,
routine teacher appraisals directly affected teachers’ pay in countries ranging from Chile
to Hungary to Singapore (OECD, 2016b).

Nonetheless, there is considerable disagreement about whether such managerial forms
of teacher accountability lead to better student outcomes. This disagreement is due partly
to wide variation in conceptions of accountability, whether for teachers or for other
actors (Broadfoot and Osborn 1993; Hopmann 2008; Koppell 2005; UNESCO 2017).
Although the statistical constructs analysed in this paper reflect a narrower conception of
teacher accountability instruments as formal and managerial (because they were limited
to data available in PISA surveys), I define teacher accountability instruments broadly,
drawing on two widely cited conceptions of accountability: Bovens’ (2007) definition of
accountability as ‘a relationship between an actor and a forum, in which the actor has an
obligation to explain and to justify his or her conduct, the forum can pose questions and
pass judgment, and the actor may face consequences’ (p. 450); and Romzek and
Dubnick’s (1987) argument that ‘public administration accountability involves the
means by which public agencies and their workers manage the diverse expectations
generated within and outside the organization” (p. 228). Accordingly, I define teacher
accountability instruments as fools, practices, and structures that aim to orient teacher
practice toward stakeholder expectations by (a) collecting information about teachers’
individual or collective practice and communicating this information to stakeholders, (b)
setting standards by which stakeholders judge teacher practice, and/or (c) allocating
consequences based on stakeholders’ judgements of teachers’ practice. This definition
includes instruments targeting not only teachers’ individual actions but also their col-
lective practice, since department- or school-level evaluation and incentives can affect
teachers’ professional experiences (e.g. Ingersoll, Merrill, and May 2016). It also includes
the informal, highly localised, and sometimes tacit forms of accountability that can be
pivotal in teacher practice (e.g. Abelmann and Elmore 1999).

While some scholars recommend wider use of performance-based teacher account-
ability (e.g. Hanushek 2019), others call for caution. Some critics argue that the value-
added models often used in test-based accountability are statistically flawed and funda-
mentally unfair (e.g. Amrein-Beardsley 2014). Others critique certain approaches to
teacher accountability for the implicit assumption that the binding constraint in student
outcomes is teacher effort, when other factors may impose more significant constraints
(e.g. Benveniste 1985; Wagner 1989). Still others emphasise the detrimental side effects of
managerial, test-based accountability (Thiel, Schweizer, and Bellmann 2017; Zhao 2018),
such as diverting resources toward test preparation (Altrichter and Kemethofer 2015;
Booher-Jennings 2005) and compromising teachers’ mental health and professional
identities (Holloway and Brass 2018; Liew 2012; Von der Embse et al. 2016).
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Teacher accountability, sociocultural context, and generalisability

Another line of critique against extensive performance-based teacher accountability
argues that the effect of any teacher accountability instrument is contingent on the
context in which it is embedded. These arguments draw equally on case studies of
educational accountability in practice (e.g. Broekman 2016; Narwana 2015; Mizel
2009), and on theory-of-change frameworks that emphasise the role of context in
implementation (Cambridge Assessment 2017; McDonnell and Elmore 1987; and
Monaghan and King 2018 in education policy; Andrews, Pritchett, and Woolcock
2017; Bates and Glennerster 2017; Cartwright and Hardie 2012; and Williams 2020 in
public policy).

However, sociocultural context typically receives less systematic attention than other
aspects of national-level context. For example, UNESCO’s (2017) Global Education
Monitoring (GEM) report on accountability emphasised economic, political, and social
contexts in designing education accountability systems. However, the discussion of
salient contextual characteristics covered resource levels, organisational structures, poli-
tical institutions, and interest groups — but gave little attention to cultural and social
patterns that may influence educational actors’ responses to accountability structures.
One reason for the GEM Report’s inattention to national culture in educational account-
ability is that there has been relatively little research in this area (for an overview, see Hwa
2019, Chapter 2). Another reason is that analysing culture across countries is fraught with
the risk of unfair generalisations that reinforce prejudices or facilitate morally objection-
able conclusions (see, for example, Kim 1994; Sen 1999, on the ‘Asian values’ argument
for non-democratic rule in Southeast Asia). However, established bodies of research in
other fields (e.g. Alesina and Giuliano 2015, in economics; Hofstede 2001, in organisa-
tional studies; Markus and Kitayama 2010, in cross-cultural psychology; Pawson and
Tilley 1997, in policy analysis) show that people’s responses to the structures around
them can be strongly influenced by sociocultural context. Furthermore, Gelfand, Lim,
and Raver (2004) and Velayutham and Perera (2004) have argued that the workings of
accountability vary by certain cultural traits.

Culture, like accountability, is a diffuse and contested concept. To gain some analytic
traction, I focus on sociocultural context. My definition of sociocultural context draws on
two sources. Firstly, Maxwell’s (2012) realist-informed proposition that ‘a culture is a
system of individuals’ conceptual/meaningful structures (minds) found in a given social
system, and is not intrinsically shared, but participated in” (p. 28, emphasis original).
Secondly, Markus and Kitayama’s (2010) work in cultural psychology, in which they
locate culture not in stable beliefs inside people, but in ‘patterns of ideas, practices,
institutions, products, and artifacts’ (p. 422) situated in the world. Hence, I define
sociocultural context as dominant patterns of ideas and practices in a given social system
that influence people’s interactions with their environments.

Thus, in exploring the extent to which the relationship between teacher accountability
instruments and student outcomes is influenced by sociocultural context, I am, in effect,
exploring whether the tools, practices, and structures that aim to orient teacher practice
toward stakeholder expectations depend on dominant patterns of ideas and practices in
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the given social system." This posited mechanism has two elements: firstly, that account-
ability instruments orient teacher practice toward stakeholder expectations by shaping
teachers’ subjective perspectives and priorities; and, secondly, that teachers’ subjective
perspectives and priorities are themselves shaped by dominant sociocultural patterns. To
give support for the first element, i.e. that teachers’ subjective perspectives mediate
between accountability instruments and teacher practice, Miiller and Herndndez’s
(2010) study of seven European countries found that teachers were largely sceptical
about accountability instruments because these policies generated peripheral paperwork
rather than enhancing the classroom teaching that they considered their chief responsi-
bility (see also Abelmann and Elmore 1999; McLaughlin 1987; Spillane 2009 for theore-
tical arguments). To give support for the second element, i.e. that teachers’ subjective
perspectives are shaped by dominant sociocultural patterns, Broadfoot and Osborn
(1993) found systematic differences between English and French teachers’ perceptions
of their professional responsibilities, which were influenced by cultural and ideological
assumptions.

This interplay between accountability instruments, subjective perspectives, and socio-
cultural context has been documented in a few settings. For example, a major teacher
quality reform in Indonesia included plans to train teachers as peer evaluators, but
teachers in this highly hierarchical sociocultural context questioned the authority of
colleagues — rather than supervisors or headteachers - to evaluate their work
(Broekman 2016). Similarly, teachers in India challenged certain community account-
ability structures because they regarded themselves as high-status professionals beyond
the purview of low-status villagers (Narwana 2015).

In this paper, I add to arguments about the importance of sociocultural context in
teacher accountability by drawing on empirical data from another hotly contested area of
education policy: ILSAs and their associated surveys of classroom, household, and school
characteristics. On one hand, ILSA results are often deployed by policymakers to
legitimise their policy choices (Fischman et al. 2019). Claiming that a policy initiative
mimics that of high-performing systems can be a persuasive political strategy (Andrews,
Pritchett, and Woolcock 2017) - even if the legitimised policies diverge from the high-
performing models that they purportedly mimic (You 2017). Besides providing legitima-
tion, ILSAs can be attractive evidence sources because their samples span diverse
institutional setups and education policy approaches, which are often quite homoge-
neous within countries (Hanushek and Woessmann 2011; Wagemaker 2010).

On the other hand, treating ILSAs as a compass for education policymaking can be
problematic. Feniger and Lefstein (2014) show that the PISA 2009 scores of children who
migrated from China to New Zealand and Australia were more similar to the scores of
their former peers in China than their current schoolmates in Australasia (see also De
Philippis and Rossi 2021; Jerrim 2015). They argue that this finding challenges the
assumption in PISA-based policy reasoning that cross-country variability in PISA scores
is caused by education system features at the time of the test. Although official PISA
reports include clear statements that their findings are correlational (e.g. OECD 2020,
41-43), they are often interpreted as causal, thus fuelling the preoccupation with adopt-
ing ‘best practices’ from countries with high ILSA scores (for some critiques of this
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phenomenon, see Coflield 2012; Sellar and Lingard 2013). While Feniger and Lefstein
(2014) use PISA data to critique the ILSA-inspired ‘best practices’ approach based on
faulty causality, in this paper I use ILSA data to critique this approach from another
angle: that of limited generalisability.

Combining cross-country survey data on education and sociocultural context

To show the limited generalisability of the policy-performance association in ILSAs,
I combine educational data from two ILSAs — PISA and TIMSS - with sociocultural
data from two cross-country surveys of culture - the World Values Survey/
European Values Study (WVS/EVS) and Hofstede’s Values Survey Module. While
ILSA analyses often incorporate the national economic context, as proxied by GDP-
related measures (see, e.g. OECD 2020, 43), fewer analyses include data on socio-
cultural context.

Still, country-level sociocultural indicators have been productively merged with ILSA
data for at least three purposes. Firstly, West and Woessmann (2010) and Heller-
Sahlgren (2018) use sociocultural data in casual identification; specifically, in instrumen-
tal-variable strategies that use historic data on the prevalence of Catholicism to provide
exogenous variation in private school enrolment. Secondly, some ILSA analyses aim to
identify correlations between country-level sociocultural characteristics and student
achievement, with little agreement between studies about which sociocultural factors
matter most (Benoliel and Berkovich 2018; He, van de Vijver, and Kulikova 2017; Meyer
and Schiller 2013). Others have used national sociocultural data to examine the relation-
ship between gender gaps in mathematics proficiency and societal gender norms (Fryer
and Levitt 2010; Guiso et al. 2008; Rodriguez-Planas and Nollenberger 2018), or between
students’ career ambitions and societal values (Han, Borgonovi, and Guerriero 2018).

Finally, cross-country datasets on education and culture can be combined to examine
whether contextual variables interact with other predictors to moderate — that is, either
intensify or attenuate — the relationship between educational inputs and outcomes. Using
data from PISA and Hofstede’s survey, Chiu and Klassen (2010) find that some aspects of
sociocultural context slightly moderate the relationship between students’ perceptions of
themselves and their mathematics proficiency. Coco and Lagravinese (2014) find that the
relationship between educational expenditure and PISA scores is moderated by crony-
ism, as measured in the WVS - suggesting that cronyism creates disincentives to acquire
skills, thus reducing the efficiency of educational spending.

In this vein, I use WVS/EVS and Hofstede data to investigate how sociocultural
context moderates the relationship between teacher accountability instruments and
student achievement. While other studies have investigated whether the relationship
between accountability instruments and student outcomes are moderated by other
institutional features (e.g. school autonomy, as in Hanushek, Link, and Woessmann
2013; Woessmann 2016) or by country-level educational achievement (e.g. Bergbauer,
Hanushek, and Woessmann 2018), this study is novel, to my knowledge, in investigating
moderation effects from sociocultural context (see Hwa 2019, Chapter 2, for a literature
search on this topic).
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Methods
Data and sampling

To explore the relationship between teacher accountability instruments, sociocultural
context, and student outcomes, I use publicly available secondary datasets on education
and culture. In each regression, data from one educational survey is matched with GDP
data from the Penn World Table and sociocultural data from the WVS/EVS, Hofstede’s
survey, or both. Missing values are excluded listwise.

The main ILSA dataset that I analyse is the 2015 wave of PISA, the OECD’s
Programme for International Student Assessment (OECD 2016a). The PISA 2015 dataset
covers not only student-level proficiency scores for a nationally representative sample of
school-going 15-year-olds, but also a wide range of contextual variables, including
school-level questionnaire items on teacher accountability. In the main PISA 2015
analysis, I use a dataset which has no missing observations for any of the PISA variables
of interest, nor for the WVS/EVS and Hofstede sociocultural scales. This dataset com-
prises 346,726 pupils from 12,764 schools across 57 countries. Additionally, I analyse
data from PISA 2012 (OECD 2014b). In addition to offering an alternative dataset for
sensitivity checks, the PISA 2012 questionnaires have a richer set of items on account-
ability than PISA 2015, as described below.

Besides PISA, I analyse data on eighth-grade pupils from the 2015 wave of the IEA’s
Trends in International Mathematics and Science Study (TIMSS; Martin et al. 2016).
TIMSS 2015 questionnaires do not include enough accountability-related items to con-
struct a measure of teacher accountability instruments, so I run analyses using student
outcome and background data from TIMSS 2015 matched with country-level weighted
means of the teacher accountability scales from PISA 2012 and 2015, in turn. The weights
used to construct these country-level means were calculated PISA administrators to
generate nationally representative statistics despite differences in school sizes, different
numbers of schools sampled within each country, and different nonresponse rates
(OECD 2017a). While the schools that participated in PISA 2015 may not be the same
as those in TIMSS 2015 (nor those in PISA 2012), all of these datasets are nationally
representative. Thus, when the accountability and student outcome data come from
different assessment cycles, the accountability variables will only enter the model at the
national level - similar to analyses combining student-level PISA data with national-level
data on per capita GDP or the GINI coefficient (e.g. Condron 2011; Woessmann et al.
2009).

For national sociocultural context, I draw on two survey programmes. First, I use two
waves of the World Values Survey (WVS), i.e. Wave 5 (conducted between 2005 and
2009; Inglehart et al. 2014a) and Wave 6 (2010-2014; Inglehart et al. 2014b), alongside
one wave of the European Values Study (EVS), i.e. Wave 4 (2008-2010; EVS 2011). WVS/
EVS is the largest international survey programme on culture, conducted as face-to-face
interviews with nationally representative samples of at least 1,000 adult residents in each
participating country per wave (EVS 2016; WVS Association n.d.). Additionally, I use
two sociocultural indices — power distance and uncertainty avoidance - from Geert
Hofstede’s Values Survey Module. Hofstede’s dataset is also known as the IBM study
because the bulk of the surveying was conducted with IBM employees in 72 countries
between 1967 and 1973 (Hofstede 2001). This longstanding research programme is
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highly influential in cross-cultural survey measurement and organisational behaviour
(see Taras, Kirkman, and Steel 2010, for a review). Besides sociocultural context, I also
include country-level GDP data from the Penn World Table 9.0 (Feenstra, Inklaar, and
Timmer 2016).

In matching the country-level contextual data to the ILSA datasets, I ensure appro-
priate time-ordering of predictor and outcome variables. For example, when analysing
PISA 2012 student outcome data, I use sociocultural data that was collected prior to the
PISA testing dates. (Note that PISA 2015 data were collected slightly later than TIMSS
2015 data, i.e. March to December 2015 for PISA, compared to October 2014 to May
2015 for TIMSS. Thus, for some countries, there may be a slight violation of time-
ordering when I combine accountability data from PISA 2015 with outcome data from
TIMSS 2015.) Matching country-level sociocultural data to the multilevel educational
datasets requires the strong assumption that the survey-based indicators are adequate
proxies for sociocultural context despite differing time lags between the sociocultural and
educational surveys. Although I am reluctant to make any claims in principle about the
stability of sociocultural context over time, this assumption about the adequacy of older
sociocultural survey data as a proxy for more recent sociocultural context is not unusual
in cross-country statistical analysis (e.g. Norris and Inglehart 2004; see also Hofstede
2001; Inglehart and Welzel 2005 for claims in support of this assumption).

The number of countries in each regression depends on the overlap in country
participation between the educational, cultural, and economic datasets in question.
Nonetheless, every regression includes both high- and low-performing education sys-
tems, spanning all six continents. For the full list of included countries, see Table S1 in the
supplemental online material.

Operationalisation

Teacher accountability instruments

To operationalise teacher accountability instruments, I draw on principal-reported data
on teacher accountability instruments in PISA 2012 and 2015. I use two-parameter
logistic item-response theory (IRT) modelling to construct scales for the extensiveness
of teacher accountability instruments in any given school. These scales offer an overall
snapshot of teacher accountability instruments, facilitating cross-country comparison.
Additionally, using a single aggregate measure rather than multiple, correlated variables
for each teacher accountability instrument facilitates model convergence when looking at
country-level teacher accountability, given the limited country-level sample size.

IRT is likewise used by the OECD and the IEA to construct both student scores and
contextual scales in PISA and TIMSS. A further benefit of IRT modelling is its capacity
for generating a scale score for any case that has data on at least one of the items
underlying the scale, thus yielding far less missingness in the generated scale variable.
For example, 5.3% of schools in the pooled PISA 2012 and 2015 dataset did not have data
on any of the accountability items, and hence do not have an IRT accountability score. In
contrast, three times as many schools, 16.0%, did not have data on one or more items.
Consequently, a scale construction method that could only generate scores for cases with
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observations for all items, e.g. a simple count of the number of accountability instru-
ments in a given school, would have excluded all 16.0% of those schools from the
analysis.”

The scale draws on 21 principal-reported questionnaire items. Although they were
chosen based on the broad definition of teacher accountability instruments above, most
of the relevant items available carry formal, managerial connotations. These items fell
into four categories: how teachers are monitored (4 items: student assessments, teacher
peer review, lesson observations by school leaders, lesson observations by external
persons); what quality assurance approaches are used (7 items: internal evaluation,
external evaluation, written specification of educational goals, written specification of
student performance standards, recording of attendance and professional development,
recording of student outcomes, written feedback from students); how student achieve-
ment data are shared (3 items: posted publicly, tracked over time by an authority,
provided directly to parents), and what consequences might result from teacher appraisals
(7 items, PISA 2012 only: a change in salary, a financial bonus, professional development
opportunities, a change in career advancement prospects, public recognition, a change in
work responsibilities, a role in school development initiatives). For parameter estimates
from the IRT model, see Table S2 in the supplemental online material. Notably, the
parameter estimates suggest some construct validity in that the items with the highest
difficulty parameters in Table S2 correspond to the most intensive or managerial forms of
teacher accountability: public posting of student achievement data, teacher appraisal by
external individuals, and financial rewards from teacher appraisals.

Student outcomes

PISA and TIMSS assess multiple subjects, but individual students’ proficiency scores are
highly correlated across subjects. For simplicity, I focus on one subject per assessment
wave. PISA includes questions on reading, mathematics, and science, but every wave
assesses one of the three subjects in particular detail. I focus on the emphasised subject
from each wave; i.e. science for PISA 2015 and mathematics for PISA 2012. TIMSS 2015
allocates equal coverage to mathematics and science, and I focus on mathematics. (To
check the soundness of this decision to focus on one subject per assessment wave, I re-
estimated the main regression model using the other PISA and TIMSS subjects as
outcome variables. There were no differences in the direction or significance of key
variables.)

National sociocultural context

Given the multidimensionality of culture and society, I use two data sources on country-
level sociocultural context, as noted above. From these datasets, I use proxy scales for
social capital, power distance, and uncertainty avoidance. Although there are numerous
other ways of conceptualising and measuring sociocultural differences (e.g. Green,
Janmaat, and Han 2009; Inglehart and Welzel 2005; Markus and Conner 2013;
Thompson, Ellis, and Wildavsky 1990), I focus on these constructs because they were
identified, in a systematic literature search on teacher accountability and sociocultural
context, as cultural patterns that are theoretically expected to moderate the effects of
accountability instruments (Bryk and Schneider 2002; Cerna 2014; Iyengar 2012; Webber
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2010, on social capital and trust; Broekman 2016; Gelfand, Lim, and Raver 2004;
Narwana 2015; Velayutham and Perera 2004 on power distance and uncertainty avoid-
ance; for the systematic literature search, see; Hwa 2019, Chapter 2).

First, from the WVS/EVS datasets, I use factor analysis to construct four scale
variables for aspects of social capital, using country-level aggregate data published by
survey administrators. I identify four sets of WVS/EVS questionnaire items that relate to
social capital and are available in all three survey waves: confidence in institutions (12
items, e.g. parliament or labour unions; where each country’s score on each item is the
proportion of respondents stating that they have ‘a great deal’ or ‘quite a lot’ of
confidence in the institution in question); membership in civic networks (7 items, e.g.
religious organisations or recreational organisations, where each country’s score on each
item is the proportion of respondents stating that they belong to the voluntary activity in
question); adherence to civic norms (4 items, e.g. cheating on taxes or avoiding a fare on
public transport; where each country’s score on each item is the weighted mean of a 10-
point scale ranging from whether breaching the norm in question is ‘always justifiable’ to
‘never justifiable’); and social trust (2 items; where each country’s score on the first item is
the proportion answering ‘most people can be trusted” rather than ‘you need to be very
careful’; and on the second item is the weighted mean of a 10-point scale ranging from
‘most people would try to take advantage of you if they got a chance’ to ‘most people
would try to be fair’). All four WVS/EVS scales are coded such that higher values
correspond to more social capital, i.e. greater confidence in institutions, more extensive
membership in civic networks, stronger adherence to civic norms, and more social trust.
For detailed questionnaire items and factor loadings of these sociocultural scales, see
Tables S3 to S6 in the supplemental online material.

Alongside these newly constructed WVS/EVS factor variables, I include two preexist-
ing sociocultural scales from Hofstede’s IBM dataset. On the first scale, power distance,
higher values correspond to a greater acceptance of hierarchical distributions of power.
Higher values on the second scale, uncertainty avoidance, indicate a greater tendency
toward anxiety and stronger preferences for stability. Hofstede calculates the power
distance and uncertainty avoidance indices through linear combinations of country-
level average responses to the pertinent questionnaire items (Hofstede 2001, 86, 150). For
this analysis, I standardise power distance and uncertainty avoidance scores to corre-
spond to the mean and spread of the social capital factor scores.

Control variables

I use a relatively parsimonious set of controls, with one control variable at each level of
analysis. My aim is not to capture as much variability in student achievement as possible;
but rather to test whether sociocultural context does, in fact, moderate the relationship
between teacher accountability instruments and student achievement. Accordingly,
control variables are included only if there are theoretical or empirical grounds for
expecting them to affect the relationship between teacher accountability, sociocultural
context, and student outcomes.

At the student level, I control for socioeconomic background, using the PISA scale for
economic, social, and cultural status (ESCS) or the TIMSS scale for home educational
resources, respectively; because less-privileged students are often concentrated in lower-
performing schools that may be affected differently by teacher accountability instruments
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(Diamond and Spillane 2004). At the teacher level, in the TIMSS regressions, I control for
years of teaching experience, because teaching experience has been associated with
different levels of student outcomes (Murnane and Phillips 1981; Hanushek and Rivkin
2006). (Teaching experience is not included in the PISA regressions because teacher-level
questionnaires are not compulsory in PISA.) At the school level, I control for school
capacity for responding to accountability incentives, because teacher accountability
instruments may be more effective when schools have more freedom to change their
practices. For PISA, T use the degree of school autonomy in decision-making (see
Woessmann 2016 for an empirical analysis related to accountability and school auton-
omy). TIMSS 2015 did not include questionnaire items on decision-making autonomy,
so instead I use a principal-reported TIMSS scale for the degree to which instructional
capacity is constrained by inadequate resources (see Mbiti et al. 2019 for a randomised-
control trial related to accountability and resources). Finally, at the country level, I
control for per-capita GDP for the year preceding the ILSA in question. The GDP
variable was scaled in 2011 US$10,000s and centred at $30,000, to give it an order of
magnitude similar to that of the country-level sociocultural variables while remaining
meaningfully interpretable. Although I do not subscribe to modernisation theories that
associate developed countries with ‘modern’ values and developing countries with
‘traditional’ values (e.g. Inglehart and Welzel 2005), it is empirically true in my dataset
that GDP is moderately correlated with some of the sociocultural constructs. Hence, to
forestall the spurious attribution of moderation from national resource levels to modera-
tion from national culture, I interact teacher accountability not only with the socio-
cultural scales but also with GDP.

Summary statistics for each variable are available in Table S7 of the supplemental
online material.

Modelling

To address the question of to what extent does the influence of teacher accountability
instruments on student outcomes depend on sociocultural context, this statistical analysis is
framed as a multilevel moderation model. That is, I posit that the relationship between
teacher accountability instruments and student outcomes can either be intensified or
weakened by sociocultural context; thus, sociocultural context moderates the relationship
between accountability instruments and student outcomes, as illustrated in (Figure 1).
Although both (Figure 1) and the language in this paper present the association between
these three constructs as (sociocultural) context moderating the relationship between
teacher accountability and student outcomes, it is important to note that the analysis uses
cross-sectional datasets that preclude causal claims - such that it would also be plausible
to interpret the analysis as accountability instruments moderating the relationship
between context and outcomes. In practice, context and policy are mutually influencing,
and they jointly influence outcomes. However, I frame context as the moderator because
one goal of this paper is to contribute to the critique of acontextual policymaking in
education. If the aspiration is improving student outcomes, then changing teacher
accountability instruments to better suit the sociocultural context is a more viable path,
at least in the short term, than attempting to reshape the wider sociocultural context to
the mould of preexisting teacher accountability instruments.
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Figure 1. Posited model, in which sociocultural context moderates the relationship between teacher
accountability instruments and student outcomes.

I use statistical techniques that are appropriate for the sampling and assessment
designs of the educational surveys (Jerrim et al. 2017; Martin, Mullis, and Hooper
2016; OECD 2014a, 2017a; Rutkowski et al. 2010). Multilevel modelling accounts for
the clustering of students into classes and/or schools in PISA and TIMSS. School-level
weights and conditional student- and teacher-level weights account for varied
response rates as well as oversampling of certain strata (e.g. certain regions or certain
school types) within countries. Additionally, the PISA and TIMSS datasets include
several plausible values (10 plausible values in PISA 2015, and 5 in TIMSS 2015 and
PISA 2012) for each student proficiency score. These plausible values are random
draws from IRT-based probability distributions of each student’s ‘true’ score. I rerun
every regression for each plausible value, and then combine the coefficient and
standard error estimates using Rubin’s rules (Laukaityte and Wiberg 2017; OECD
2009; Rubin 1996). All regressions are estimated in MLwiN 3.0.2 using its iterated
generalised least squares procedure, a form of full-information maximum likelihood
estimation. The number of levels in each model depends on the sampling design of
the respective educational dataset: PISA models have three levels (pupil, school,
country); TIMSS models have four (pupil, teacher, school, country). All regressions
use sandwich estimators for standard errors to mitigate the effects of potential
heteroskedasticity.

Since I am interested in the effects of teacher accountability instruments both between
countries and within countries, the PISA models include terms for both the country-level
weighted mean of the school-level IRT estimate for teacher accountability as well as the
difference between each school’s score and the respective country mean. This is some-
times called a within-between model (e.g. Bell and Jones 2015), since the country-level
mean measures variation between countries, whereas the school-level differential mea-
sures variation within countries. However, as noted above, TIMSS models do not have
matched school-level data on accountability, so they only have a country-level weighted
mean taken from PISA.
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Where possible, I estimate two sets of regressions for each dataset: regressions that (a)
include all six sociocultural constructs and their associated interaction terms; and (b)
include just one sociocultural construct and its associated interaction term, thus covering
all six constructs in a series of six regressions. While (a) is analytically preferable because
it accounts for the interplay between the sociocultural constructs, it is not always
empirically feasible. Due to the smaller number of countries in the TIMSS datasets,
TIMSS regressions following option (a) showed indications of multicollinearity. Since
such indications did not appear in TIMSS regressions following option (b), it is likely that
the multicollinearity in (a) is due to over-fitting, i.e. including too many country-level
variables in a regression with too few country cases. Accordingly, I present results from
(a) where possible, but show results from (b) when (a) appears over-fitted.

For the main model with PISA 2015 data, I estimate:

Proficiencyyse = P + B,ESCSps + B,Autonomy. + B;GDP+
B,AccountabilityDiff,. + s Accountability .+

BsAccountabilityDiffs. * ESCSys + B,AccountabilityDiff;. * Autonomy,.+
BgAccountabilityDiff;. x GDP, + ByAccountability, x ESCSps+
BioAccountability. x Autonomy,. + ,,Accountability. x GDP+
Bi,Sociocultural, + 3,3 AccountabilityDiff,. * Sociocultural +

By, Accountability, x Sociocultural, + v. + s + eps

where Proficiency,. is the proficiency score of pupil p in school s in country c. Control
variables comprise pupil economic, social, and cultural status (ESCS,.), school auton-
omy (Autonomy,.), and national per-capita GDP (GDP,.). The main explanatory vari-
ables are Accountability,, the country-level weighted mean of teacher accountability, and
AccountabilityDiff,, the school-level teacher accountability differential (i.e. the differ-
ence between each school’s teacher accountability score and the Accountability, for the
relevant country). Sociocultural. represents a vector of the six sociocultural constructs. I
also include interactions between each of the two accountability variables and each of the
other explanatory variables, including the controls. The latter are included to ensure that
I do not erroneously attribute moderation effects to sociocultural context when those
effects instead result from other contextual characteristics that may be correlated with the
sociocultural constructs, such as GDP. Finally, v, u,., and e, are error terms at each
level. Models using other datasets or subsamples have the same overall form, with some
deviations for TIMSS models as noted above. All models were estimated with random
intercepts but fixed slopes between groups.

To assess robustness, I run a range of sensitivity checks. First, I test the model using
data from PISA 2015, PISA 2012, and TIMSS 2015. T use the PISA 2012 data in two ways:
simply repeating the PISA 2015 analysis with PISA 2012 data, to check the robustness of
the models across assessment waves; and matching student outcome data from PISA
2015 with country-level accountability data from PISA 2012, to account for possible time
lags in the effect of accountability instruments. I also estimate the model for two separate
TIMSS datasets, matched with country-level accountability data from PISA 2015 and
PISA 2012, respectively. Additionally, I analyse subsamples of the PISA 2015 and 2012
data containing observations only from OECD countries, as well as a subset of PISA 2015
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data containing observations only from publicly funded schools. Finally, for models that
had significant interactions between accountability and sociocultural context, I re-esti-
mated the regressions with dummy variables for outlying countries (e.g. Vietnam and
China in the main PISA 2015 regression, as identified in residual plots). The inclusion of
these country dummies did not materially affect either the magnitude or the significance
of the interaction terms of interest.

Results

(Table 1) summarises the significance and direction of parameter estimates for the
interaction between country-level teacher accountability and each of the six sociocultural
constructs, across all the models. These models account for a substantial proportion —
ranging from 63% to 79% - of the between-country variance in each dataset. For
example, for the PISA 2015 full sample, moving from a null model with no explanatory
variables to the full model summarised in (Table 1) reduced the unexplained country-
level variance in the dataset from 1980.19 to 500.19 (a 75% reduction), as shown in Table
S8 of the supplemental online material.

As shown in (Table 1), the interaction between Accountability. and civic norms is
consistently negative and significant for all the PISA 2015, PISA 2012, and TIMSS 2015
models tested. None of the other sociocultural constructs consistently moderated the
relationship between teacher accountability instruments and student outcomes.’
Additionally, none of the interactions (sociocultural or otherwise) with the school-level
accountability differential, AccountabilityDiff,., are significant. These school-level inter-
actions and the rest of the results for the PISA 2015 full sample, presented as a series of
nested models, are available in Table S8.

For a more detailed look, (Table 2) shows parameter estimates from the sensitivity
checks for the main effect of Accountability. and its interactions with civic norms and the
non-sociocultural moderators. The unmoderated effect of Accountability. on student
proficiency is insignificant in all of the models. However, many of the interactions

Table 1. Summary of sociocultural constructs that significantly moderate the relationship between
Accountability. and pupil test scores.

Models with each sociocultural
Models with all six sociocultural constructs entered simultaneously construct entered singly

PISA 2015 science PISA 2012 maths TIMSS 2015 maths
Full OECD Public  Accountability  Full OECD  Accountability Accountability
sample countries schools ~ from 2012  sample countries  from 2015 from 2012

Confidence in

institutions
Civic networks --
Civic norms -- -- -- - - - -- --
Social trust ++
Power distance
Uncertainty +

avoidance
N (countries) 57 36 56 54 52 36 23 22

1 symbol (+/-) indicates p < .05; 2 symbols (+ +/- -) indicate p < .01. In the TIMSS models, each sociocultural construct
was entered singly, in a series of six separate regressions, because the smaller country sample size led to overfitting
when all six constructs and their interactions were included simultaneously. Full results can be provided upon request.
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Table 2. Parameter estimates for the direct and moderated associations between pupil test scores and
Accountability. (selected variables only).

PISA 2015 With all six sociocultural constructs in the model
With
Public schools Accountability

Ypsc = science proficiency Full sample OECD only only from PISA 2012
Accountability, 0.03 (15.87) —22.02 (18.45) 2.80 (17.13) =550 (10.19)
Accountability. *ESCSpsc —5.74*  (2.50) -2.29 (3.03) -3.76 (2.29) -7.16** (1.81)
Accountability, *School autonomy,, -456  (12.11)  20.79 (16.59) 2.75 (10.57) —6.99 (7.43)
Accountability, *GDP, 9.85*% (4.59) 36.48**  (12.99) 5.24 (5.19)  8.65*  (3.66)
Accountability, *Civic norms, —28.74** (10.92) -67.98** (14.13) —35.56** (12.56) —26.16* (11.29)
N Pupils 346,726 210,533 272,204 340,680

Schools 12,764 8 064 99 95 12,510

Countries 57 36 56 54
PISA 2012 With all six sociocultural constructs in the

model

Ypsc = mathematics proficiency Full sample OECD only
Accountability, -2498 (16.59) -21.12  (19.43)
Accountability. *ESCSpq —-6.57**  (2.22) —-550 (4.41)
Accountability, *School autonomy,, —-5.51*  (2.29) -5.66  (4.21)
Accountability, *GDP, 12.69 (7.79) 21.56**  (8.04)
Accountability. *Civic norms, -16.52*  (8.10) —29.39* (12.02)
N Pupils 375,207 275,715

Schools 14,840 11,169

Countries 52 36
TIMSS 2015 With only civic norms in the model
Ypesc = Mathematics proficiency WithAccountability With Accountability

from PISA 2015 from PISA 2012

Accountability, 26.59 (15.98) -3.17  (13.93)
Accoubtaility. *Home resourcespc —12.59** (3.67) —-11.99** (2.75)
Accountability. *Teaching 0.13 (0.11) 0.06 0.11)

experiences.
Accountability, *School resourcess, -2.20 (4.23) -6.83  (3.91)
Accountability. *GDP, 21.57*  (10.55) 23.59**  (8.58)
Accountability. *Civic norms, —71.20%* (16.48) —40.39* (16.96)
N Pupils 118,363 120,117

Schools 6 147 6 062

Teachers 3761 3779

Countries 23 22

ESCS = Economic, Social, and Cultural status. Full results for the PISA 2015 full sample are available in Table S8 of the
supplemental online material. Full results for other models can be provided upon request.
*p < 0.05. **p < 0.01.

between Accountability. and the contextual moderators are significant, most consistently
with civic norms. The consistency of the significant interaction between Accountability,
and civic norms across different test cycles and subsamples of the data suggests that this
aspect of national sociocultural context does, in fact, moderate the relationship between
student outcomes and teacher accountability instruments.

In summary, out of the six sociocultural constructs that were theoretically expected to
affect the relationship between teacher accountability instruments and student outcomes,
the regressions presented in this section only found evidence for moderation by one of
these six constructs, i.e. civic norms. These civic norms interaction terms were robust
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across different assessment cycles and subsamples of the data. Crucially, these modera-
tion effects are present despite controlling for interactions between Accountability. and
pupil socioeconomic status, school autonomy, and per-capita GDP.

To visualise the implications of the significant interaction terms, (Figure 2)
illustrates these moderation relationships for the full-sample PISA 2015 model by
showing predicted science proficiency scores against Accountability. at the 10th,
50th, and 90th percentiles of different contextual moderators, with all other vari-
ables held constant at their means. Thus, these predicted scores incorporate all of
the parameter estimates the full regression model, including both the non-interacted
and interacted terms; as well as the empirical values of each explanatory variable,
represented by the range of Accountability,, the various percentiles of the contextual
moderator of interest in each row, and the mean values of all the other variables in
the dataset. The first three rows of the figure show predictions for different levels of
the three contextual variables that significantly moderated the relationship between
Accountability. and science proficiency, i.e. civic norms, ESCS, and GDP (ordered
from the largest p-value on the interaction term to the smallest). I also include
school autonomy, as an example of a contextual variable that did not significantly
interact with Accountability..*

From the variety of slopes in these graphs, it is evident that teacher accountability
instruments can have a positive (upward-sloping), negative (downward-sloping), or
negligible (flat) overall effect on student outcomes, depending on context. For
example, in the civic norms row, the leftmost graph reflects the model prediction
that pupil science proficiency scores will increase as Accountability. increases, for a
hypothetical country with a civic norms score at the 10th percentile. However, for a
country at the 50th percentile of civic norms, increasing levels of Accountability,
have no effect of predicted science proficiency. At the 90th percentile of civic norms,
pupil science proficiency is expected to decrease as Accountability. increases. In
contrast, the relationship between Accountability. and science proficiency is not
affected by school autonomy given that the predicted score plots are similarly flat
for all three levels of school autonomy. (However, school autonomy does have a
direct, unmoderated association on pupil science proficiency, as indicated by the
different intercepts in the three plots.)

The interaction between teacher accountability and sociocultural context can
affect the association between these variables and student outcomes considerably.
Comparing the rightmost ends of each plot - that is, the 100th percentile of
Accountability. - a country at the 10th percentile of civic norms adherence
would be expected to outscore a country at the 90th percentile of civic norms
by 30 points, with all other variables held constant at their means. (Empirically,
the 100th percentile of Accountability. corresponds to Russia, where the typical
school had 13 out of the 14 the teacher accountability instruments in PISA 2015
questionnaires.) Conversely, at the Oth percentile of Accountability. at the leftmost
ends of each plot (which corresponds to Greece, where the typical school had 8 of
the 14 teacher accountability instruments), a country at the 90th percentile of civic
norms would outscore a country at the 10th percentile of civic norms by 73 points.
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Figure 2. Predicted PISA 2015 science proficiency scores (and 95% confidence intervals) against
Accountability., for the 10th, 50th, and 90th percentiles of eachcontextual moderator. Note. All
predictions are based on the regression with the full sample of PISA 2015 data. Each row shows
predicted science proficiency scores against Accountability. for the 10th, 50th, and 90th percentile of
the named contextual predictor. All other variables are held constant at their means.

Given that the PISA 2015 results report interprets 30 score points as being
approximately equal to one year of schooling (OECD 2016a, 65), these differences
are substantial.

Discussion

To the extent that we want to use cross-sectional analyses of ILSAs as sources of policy
evidence, the results of this analysis suggest that we cannot responsibly generalise from
these assessments to the point of overlooking the specificities of national sociocultural
context. Although the interaction between country-level teacher accountability and
national sociocultural context was only significant for one of the six sociocultural
constructs, these results were consistent across different subsamples of PISA 2015,
PISA 2012, and TIMSS 2015 data. Moreover, the magnitude of these effects was large.
However, the upshot of this analysis is not that we should conduct more ILSA analyses
with more sociocultural correlates. One reason to be cautious about such analyses is the
sheer volume of assumptions about sample representativeness and modelling - as
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described throughout this paper - that are required to merge and analyse educational and
sociocultural datasets. Moreover, cross-country sociocultural metrics have at least as
many limitations as their educational counterparts, not least in cross-cultural compar-
ability (for an overview, see Survey Research Center 2016.) Even the most rigorous
measures — such as higher-quality self-report questionnaire data in the Global
Preference Survey (analysed alongside PISA data in Hanushek et al. 2020) or observa-
tional data as in the 40-country ‘lost wallet’ experiment (Cohn et al. 2019) - are
vulnerable to the fact that any standardised benchmarking of sociocultural context vastly
reduces the complexity, interactivity, and narratives that are embedded in any given
setting. In other words, the tension between the general and the specific, discussed in the
introduction with respect to teacher accountability policy and cross-country policy
learning, certainly applies to the analysis of sociocultural context. Thus, any such
statistical analysis runs the risk of false negatives because of variable selection.

For example, had I used only the Hofstede scales in this analysis, I may have
erroneously concluded that sociocultural context was not related to the efficacy of teacher
accountability instruments for student performance in PISA and TIMSS. Additionally,
one reason why civic norms emerged as a significant moderator of the relationship
between teacher accountability instruments and student outcomes may be due to the
questionnaire items underlying the sociocultural scales. While some items for other
sociocultural constructs asked about respondents’ actions (whether they were members
of certain civic networks) and some asked about their beliefs (whether they were con-
fident in institutions, trusted other people, tolerated power differentials, or preferred
stability over uncertainty), the civic norms items addressed both areas, i.e. whether
respondents believed certain actions could be justified. Thus, the civic norms scale relates
to why people do what they do - thus capturing an aspect of motivation, which is both
socioculturally contingent and pivotal to the relationship between accountability and
outcomes (Wagner 1989; UNESCO 2017; Hwa 2021).” Yet the inclusion of a motivation-
related scale in this analysis was a lucky coincidence, as the WVS/EVS scales were chosen
solely as proxies for social capital, as described above.

Furthermore, this analysis does not demonstrate that trust is irrelevant to teacher
accountability. It merely shows that the particular proxy that I used for social trust does
not moderate the relationship between a set of ILSA proxies for teacher accountability
and student learning. In a related interview study, I show that Finland’s and Singapore’s
contrasting but comparably effective approaches to teacher accountability are closely
related to how trust is distributed across different actors in each education system (Hwa
2021) - a multidimensional contextual feature that could hardly be encapsulated by the
generic measure of social trust used in this analysis.

This challenge of reduction-in-standardisation applies to measures of context from
cross-country surveys more generally. However detailed an ILSA background question-
naire may be, it only captures a small slice of the contextual features that affect education.
One clear manifestation of this is the fact that the OECD and the IEA choose different
sets of contextual items to include in each cycle; such that, for example, the PISA 2018
school questionnaire only included 10 out of the 21 items used to construct the teacher
accountability instrument scale in this analysis (OECD , 2017b). The necessarily limited
range of variables in survey datasets is one of several reasons — alongside the correlational
rather than causal nature of cross-sectional ILSA analyses — why the main finding of this
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analysis about adherence to civic norms moderating the effects of teacher accountability
instruments should not be interpreted as a prescriptive guide for designing teacher
accountability policy.

Rather, the results of this analysis instead support the case for viewing ILSA data and
teacher accountability policy with circumspection, holding in balance both their limita-
tions and their affordances. ILSAs can be highly valuable as broad-brush benchmarks of
student learning, especially when they can expose grievous gaps in student learning (e.g.
Pritchett and Viarengo 2021) or in settings where researchers cannot typically access
representative student-level assessment data (as in my home country, Malaysia).
However, except in the case of methodologically sophisticated quasi-experimental
approaches, the typical cross-country, cross-sectional ILSA analysis is descriptive, not
explanatory. Moreover, explanation of cross-country patterns in education policy and
student outcomes should always require a description of the posited causal chain and the
context — unlike a box in PISA 2018 Results (Volume V), titled “‘What are the character-
istics common to successful education systems?’, which notes that ‘there is no silver bullet
in education’, but nonetheless offers a laundry list of characteristics identified correla-
tionally in the dataset (OECD 2020, Box V.9.2, pp. 201-202).

As for teacher accountability, the analysis in this paper suggests that teacher account-
ability instruments interact with the contexts in which they are embedded - thus echoing
a wide range of qualitative studies that reach similar conclusions from much more
nuanced data (see Hwa 2019, Chapter 2 for some examples). Fundamentally, teacher
accountability instruments should be a means, not an end. They should be a means of
aligning teachers’ priorities with the shared goal of serving children throughout the
education system. Such questions of priorities and motivation are inextricably embedded
in the sociocultural context — especially for an endeavour as complex as education
(Czerniawski 2011; Honig and Pritchett 2019; Hopmann 2008). Accordingly, recom-
mendations for teacher accountability policy must suit the education system in question,
rather than taking the form of blanket ‘best practices’. More broadly, both teacher
accountability instruments and international student assessments are — or, at least,
should be - valued to the extent that they help us to collectively improve the educational
experiences and opportunities of all children.

Notes

1. There is also a related question of the degree to which these reorientations of teacher
practice improve student outcomes, but my working assumption for the purposes of this
paper is that the most salient levels of context shaping the pathway from teacher practice to
student outcomes are the classroom, community, and household, rather than national
sociocultural context.

2. There did not appear to be systematic differences between the cases that had data on at least
some accountability items — and, hence, were included in the analysis — and the 5.3% of cases
that were excluded because they did not have data on any accountability items.

3. T also ran models with each sociocultural construct entered singly for each cut of the PISA
2015 and 2012 data, which are not shown in the table. Results were broadly consistent with
those shown in (Table 1), with four exceptions, one of which related to civic norms: for the
PISA 2012 full sample, the interaction between Accountability. and civic norms was
insignificant, unlike in the model with all six sociocultural constructs. However, it was
similarly negative in direction.
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4. An additional set of graphs showing predicted scores across all combinations of the 10th,
50th, and 90th percentiles each for civic norms, ESCS, and GDP is available in Figure S1 in
the supplemental online material.

5. A related concept is legal scholar Lynn Stout’s (2010) ‘unselfish prosocial behavior’ (p. 99).
Stout argues that unselfish prosocial behaviour can be eroded by an overemphasis on
material reward and punishment because this sends the signal that it is appropriate to
make decisions based on material and other selfish factors, thus crowding out altruistic
justifications. This aligns with the association suggested in (Figure 2), i.e. that more manage-
rial accountability instruments may backfire in contexts with strong civic norms.
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