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A B S T R A C T   

Evaluation of educational programs has accelerated dramatically in the past quarter century. With this expansion 
has come clear methodological improvement involving randomized control studies and other approaches for 
establishing causation that considerably strengthen their internal validity. Such studies are, however, conducted 
within individual countries with the institutional structure of the schools and the national labor markets, and 
they are seldom replicated either within or across countries. A natural question is whether the results of an 
individual high-quality educational evaluation in one country can be reasonably applied in other countries. This 
paper focuses on existing research into differences across countries that, while generally impossible to incor
porate into program evaluations, potentially have direct effects on key elements of policy and on the outcomes 
that can be expected. In particular, available cross-national studies on a variety of topics suggest using caution 
when generalizing evaluation results across countries, because student results are likely to vary systematically 
with a number of fundamental country-level institutional characteristics that are not explicitly considered in 
within-country evaluation analyses. Unfortunately, there is currently too little replication of basic research 
studies to provide explicit guidance on when and where cross-national generalizations are possible.   

1. Introduction 

Countries around the world exhibit widely different educational 
outcomes, and these differences have direct implications for future 
economic performance. A clear understanding of what drives these 
differences could profoundly improve future economic well-being – a 
fact that has contributed to dramatic expansion in educational policy 
and program evaluations. This expansion has coincided with significant 
improvements in methodology that have strengthened the internal 
validity of the evaluations but that also have made them more expen
sive. A natural question arising from this is whether the results of a high- 
quality evaluation in one country can be reasonably transported to 
another country. Existing evidence from cross-national studies suggest 
potentially significant and systematic heterogeneity of impact responses 
across country because of aggregate institutional differences. Unfortu
nately, we do not currently have sufficient research in most topical areas 
to indicate precisely when and where this heterogeneity will be most 
severe. 

There has been an explosion of work from people around the globe 
attempting to evaluate educational practices in different countries.1 

Increasingly, these evaluations rely on randomized control trials (RCTs) 
and other analytical approaches designed to provide credible means of 
establishing causality. Importantly, many of these studies address issues 
of common policy interest in a wide range of countries. What is the effect 
of the starting age of schools? What is the effect of different class sizes? 
How do different forms of school accountability affect achievement? 
What are the implications of greater school choice for overall student 
outcomes? These issues have been extensively researched over time, 
including having a professional association devoted to such study 
(Comparative and International Education Society, or CIES). But the 
nature of the discussion and the focus of attention has shifted with the 
emphasis across social science disciplines in “causality” and the subse
quent elevation of RCTs and other causal methods in research funding 
and in the hierarchy of relevant research approaches. 

The overall research strategy has been discussed from a variety of 
perspectives. The move to a broad portfolio of randomized evaluations is 
consistent with the arguments of Banerjee and Duflo (2011) and rein
forced by the award of the 2019 Nobel Prize in Economics to Abhijit 
Benerjee, Esther Duflo, and Michael Kremer. Yet, as a general strategy, 
Pritchett and Sandefur (2013, 2015) question how to interpret results 
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from experiments that involve different environmental factors and po
tential response heterogeneity. Heckman and Smith (1995); Deaton 
(2010), and Deaton and Cartwright (2018) have voiced broad concerns 
about over-interpreting the results of RCTs and about the singular focus 
on RCTs as a research strategy into economic development. And, Rav
allion (2020) voices concern, among other things, about the impact of 
the very expensive RCTs on research budget decisions. 

This paper addresses issues of research strategy from the perspective 
of cross-national generalizability. With the movement toward random
ized studies has come an increase in the overall cost of individual 
studies, making it less likely that specific studies are replicated either 
within or across countries.2 As a result, there is a keen interest in being 
able to apply the results obtained elsewhere. How much of what is 
known about starting age in the Netherlands should someone take home 
to the U.S.? Does class size reduction in India mean the same as it does in 
Germany? Does the growth of randomized control trials (RCTs) in 
developing countries provide us with relevant conclusions for policy in 
other developing countries, let alone in developed countries? 

Most current policy discussions and related policy evaluations take 
place within separate countries, and thus within the overall institutional 
structure of each country. The macro-institutions – institutions that 
apply to the entire country – cannot themselves be easily addressed 
within most evaluation studies and yet may interact with the way spe
cific programs impact learning. For example, a single application system 
for choice of schools may have a very different impact on schooling 
patterns in the Netherlands (where there is a long history of free choice 
among alternative school providers) than in the U.S. (where there is 
more recent and more limited choice through charter schools). Or, 
allowing for more local decision making in schools may have quite a 
different impact in the U.S., where there has been a national school 
accountability system under No Child Left Behind (NCLB) and its suc
cessor Every Student Succeeds Act (ESSA), than in a country with no 
standardized accountability system. 

If results from a given evaluation are applied across countries (or 
even within different parts of the original country), the performance in 
the secondary application is seldom evaluated or used to judge gener
alizability of the original study. A notable exception is Duflo et al. 
(2020), where four interventions developed elsewhere are introduced in 
a large RCT in Ghana and evaluated. In this case, the interventions 
partially but not entirely held up in the new country, raising the further 
issue in accumulating this kind of usage evidence of how to treat mar
ginal impacts of interventions that differ in different settings.3 Such 
direct studies of generalizability are nonetheless quite rare. 

This paper provides some selective evidence to demonstrate that 
institutional differences across countries almost certainly condition 
policy outcomes. It is not an attempt to survey or review the extensive 
evaluations that currently exist. Instead, it provides specific evidence 
about potential institutional factors that vary across countries and that 
touch on key aspects of the generalizability of many educational eval
uations. Though it is not entirely clear how such institutional differences 
play into policy outcomes, the examples warn against taking the eval
uation results from one country to another without carefully considering 
how fundamental differences in the schools and environment of 
different countries may impact policy results. The important structural 
differences in schools and relevant labor markets across countries will be 
embedded in the program evaluations and will determine how results 

can be generalized across countries when the institutional environments 
differ. 

The policy dilemma posed by such uncertainties feeds directly back 
into the development of research and evaluation strategies. Banerjee and 
Duflo (2011) make a strong case for developing more credible evalua
tions based on expanded randomized trials, while Ravallion (2020) 
comes essentially to a polar opposite conclusion. To be sure, the opti
mization of research design is a very difficult problem that almost 
certainly does not have a global solution. Instead, it likely involves the 
details of individual evaluation situations and of the state of existing 
research. 

2. Some background 

There is growing availability of test information about student per
formance in many countries (Bergbauer et al. (2019)). This testing has 
been developed and used for a variety of purposes, but one primary 
purpose is to monitor and manage the educational system in each 
country. The growth of testing has also led to greater evaluation and 
research within individual countries, including the rise of field experi
ments that assess cognitive skills of students. While being controversial 
in a variety of respects (see Heyneman and Lee (2015); Singer et al. 
(2018); Berman et al. (2020)), the existence of broad international 
testing provides the starting point for this discussion. 

The Programme for International Student Assessment (PISA) and the 
Trends in International Mathematics and Science Study (TIMSS) now 
allow researchers to compare student performance across countries.4 

These data have been increasingly used not only to study how student 
achievement affects national economic and social outcomes, but also to 
understand the specific factors that might affect student performance 
(Hanushek and Woessmann (2011)). These international surveys show 
not only what performance levels are possible by students but also how 
widely student performance varies across countries. Thus, they also 
potentially point to policies that might be improved in order to get 
higher achievement. 

Furthermore, they allow us to analyze things that cannot be analyzed 
within a single country. Structures like labor market institutions, cul
tural values, and the enforcement of property rights that are roughly 
constant within a country make it impossible to analyze their effects on 
behavior and policies using just within-country data. Cross-national 
observations, on the other hand, provide indications of how different 
aggregate factors affect policy outcomes – and implicitly how they affect 
the generalizability of policy existing evaluations. 

The use of cross-country performance data also comes at a cost, 
because it is necessary to deal analytically with the many ways in which 
countries might differ and might affect educational outcomes. This 
trade-off is of course central to this paper and will be discussed below. 

3. Achievement differences matter 

The main focus of this paper is on the interpretation of country- 
specific evaluation analyses, but it is useful to begin with a more 
fundamental issue. Such evaluations frequently use test scores to mea
sure the immediate impact of a policy. Do test scores reflect an impor
tant object of policy? Some recent discussions of testing, particularly 

2 The structure of social science publications undoubtedly also enters. The 
most prestigious journals show little interest in publishing pure replications of 
prior results, thus lowering the supply of researchers who are willing to invest 
major amounts of time into repeating studies or into doing minor alterations of 
prior studies. Additionally, funders are reluctant to repeat a high-quality study 
that has “already provided the answer” to a specific question. 

3 A different approach involves using a series of similar RCTs across coun
tries; see Lucas et al. (2014); Bando et al. (2019). 

4 The OECD has conducted PISA tests in mathematics, science, and reading 
every three years since 2000 (OECD (2016)). The PISA testing is now conducted 
in over 70 countries. The International Association for the Evaluation of 
Educational Achievement (IEA), provider of the current TIMSS, has published 
assessments in mathematics and science since the mid-1960s. TIMSS is con
ducted every four years and covered over 50 countries in 2015 (Mullis et al. 
(2016)). Indeed, the availability of international testing over the past half 
century has provided considerable motivation for the extensive research in 
comparative education. 
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when used for accountability, have essentially argued that standardized 
tests are not good indicators of schooling outcomes, that they do not 
really matter, or that they set up bad incentives (e.g., see the various 
discussions in Amrein and Berliner (2003); Hout and Elliott (2011); 
Heyneman and Lee (2015); Koretz (2017) 

The most direct way to address this question is to look to how the 
labor market treats differences in test scores. This approach has not been 
very common, in part because of having limited test data along with 
labor market outcomes and in part because the lack of test data has not 
been viewed as a serious issue. Since the seminal work on human capital 
by Jacob Mincer (1970, 1974), there has been a focus on the level of 
schooling and the experience of a worker in characterizing differences in 
human capital.5 The availability of these measures, and particularly 
school enrolment and school attainment, has been ubiquitous and has 
provided some optimism that workers can be compared within and 
across countries using common census and survey data. In fact, the 
reliance on years of schooling as a measure of individual skill differences 
is so common that the term human capital is almost synonymous with 
school attainment. 

Particularly in an international context, the ubiquitous reliance on 
measures of school attainment is highly suspect. For the direct cross- 
country comparisons to hold, one must believe that a year of 
schooling in Brazil has the same learning and skill content as a year in 
Portugal. Of course, it is just on this point where the PISA assessments 
provide direct information. In 2015, the average Brazilian fifteen-year- 
old was over one standard deviation behind an average fifteen-year- 
old in Portugal. While these differences have long been recognized, 
the pragmatic appeal of the use of attainment measures leads to their 
continued usage, not only within countries but also across countries (e. 
g., see Psacharopoulos and Patrinos (2018)). 

Differences in levels of performance by themselves might not be too 
damaging if, for example, years of schooling was a good index of the 
cognitive skill differences found in each country’s population. 

Unfortunately, as noted this is not the case, yielding significant 
problems with the common reliance on years of schooling. Work on 
educational production functions, starting with Coleman et al. (1966), 
has uniformly shown that families and factors outside of the school have 
a strong influence on individual achievement and skills (see Hanushek 
(2002)). Importantly, this work has also shown that the effects of fam
ilies and schools varies significantly across countries (Heyneman and 
Loxley (1983); Woessmann et al. (2009)). But focusing just on years of 
schooling ignores any differences in school quality and severely limits 
policy discussions. 

As data become more available, it is increasingly clear that focusing 
on school attainment leads to significant distortions in the perceived 
cognitive skills of a population and that direct measures of skills found in 
standardized assessments provide superior information – at least as 
related to economic outcomes. Test scores summarize cognitive skill 
differences in individuals, regardless of what led to the scores. Consis
tent with the now extensive literature on educational production func
tions (Hanushek (1979)), test scores do not solely reflect the quality of 
schools but also relate to families, peers, and other inputs. Nonetheless, 
they can be viewed as a direct measure of a large component of human 
capital differences. 

The value of directly measuring cognitive skills can be seen in the 
economic impacts of differences in test scores. The OECD’s Programme 
for International Assessment of Adult Competencies (PIAAC) ascertains 
the demographic and labor market experiences of a representative 

sample of adult workers along with giving them literacy and numeracy 
tests. Using data for survey takers from PIAAC, one can estimate the 
earnings returns to individual skills.6 Hanushek et al. (2015, 2017a, 
2017b) provide evidence of strong and statistically significant estimates 
of the impact of cognitive skills within each of the 32 countries that 
participated in PIAAC. Individuals with greater measured cognitive 
skills earn more throughout their lifetime; on average, across countries, 
a one standard deviation higher test score is associated with a 20 percent 
higher wage over the lifetime. As discussed below, these returns vary 
substantially across countries.7 Within any country, there are wide 
variations in individual earnings – reflecting a variety of other influences 
on earnings, but the labor market analyses point to the strong average 
impacts of cognitive skills. 

A second way to recognize the value of standardized assessment 
measures is to examine how aggregate test scores for countries help to 
explain differences in long run growth rates of GDP per capita. Over the 
past three decades, economists have intensively examined how to 
explain country differences in growth rates. Much of this – similar to the 
analysis of individual earnings – has focused on how a country’s human 
capital measured by school attainment affects growth (Pritchett (2006); 
Hanushek and Woessmann (2008)). This focus leads to significant 
problems (see, for example, Levine and Renelt (1992) or Levine and 
Zervos (1993)) 

There is, however, strong evidence that achievement scores, rather 
than school attainment, better explain differences in long run growth of 
GDP across countries. Specifically, three-quarters of the variation in 
growth rates of per capita GDP across 50 countries between 1960 and 
2000 can be explained by just the initial GDP levels and the skills of the 
population measured by international assessment scores (Hanushek and 
Kimko (2000); Hanushek and Woessmann (2015a)).8 In contrast, years 
of schooling by itself can explain just one-quarter of the variation in long 
run growth rates and is insignificant once learning, as measured by these 
test scores, is included in the analysis. 

Moreover, the relationship between growth rates and cognitive skills 
is strong enough that, according to historical patterns, improvements in 
the schools of a country have had huge effects on future economic well- 
being (Hanushek and Woessmann (2015b)). For example, the difference 
in international test scores between Canada and U.S. would, according 
to historical data, yield an increase in U.S. long term growth rate of one 
percent per year. In short, there is strong justification for focusing on 
student test scores, which in the aggregate are labelled knowledge 
capital, in evaluating educational policies. 

4. “Case studies” in cross-country institutional features 

With this background, it is possible to turn to the challenges of 

5 One on-going discussion surrounding analyses of human capital has focused 
on whether schools produce greater skills or simply select people with more 
skills (Spence (1973) or more recently Caplan (2018)). The selection or 
signaling model is more relevant when human capital discussions are centered 
on years of schooling or school attainment as opposed to cognitive skills 
measures where there is ample evidence that schools change outcomes. 

6 The PIAAC surveyed 5,000 or more adults in 32 countries in either 2012 or 
2015. (Data for Indonesia, an additional sampled country, included just Jakarta 
and are not used). See http://www.oecd.org/skills/piaac/.  

7 One standard questions is why people with more education earn more? The 
simplest answer is not that they are more dexterous or that they can work faster 
on the production line. It is that they are better able to adapt to changes (Nelson 
and Phelps (1966); Welch (1970)). One of the first real tests of that hypothesis 
comes from comparing the rates of return to cognitive skills with the annual 
growth rate in GDP. Indeed, the faster the growth rate in GDP, where pre
sumably jobs are changing more rapidly, the higher the return to skills 
(Hanushek et al. (2017)).  

8 Initial GDP levels are included to reflect the fact that countries starting 
behind can grow fast by copying what countries near the technological frontier 
do, while technologically leading countries have to invent new production 
processes and new technologies. There is, of course, debate about whether the 
impact of differences in cognitive skills are causally related to cross-sectional 
growth rates. The analysis in Hanushek et al. (2017a) provides strong evi
dence for a causal interpretation, but open questions remain. And, some have 
questioned the strength of the relationship (Komatsu and Rappleye (2017)). 
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generalizing from various country evaluation studies that typically look 
at policy impacts on test scores.9 It will be, of course, difficult to arrive at 
general conclusions about when, where, and to what extent general
izations can be made across the variety of policy evaluations found in 
different countries. On the other hand, some insights can be gained by 
looking at evidence on cross-country achievement differences and how 
they are affected by macro-institutional factors. 

The thought experiment is simple: if armed with a study with high 
internal validity, say from a well-structured RCT or a particularly 
compelling natural experiment, what conclusions can be transferred to 
policy in a different country? This issue has become increasingly rele
vant because field experiments tend to be quite expensive, particularly 
when done in high income countries. Thus, for a variety of reasons, 
relatively more experiments have been conducted in developing coun
tries where they are easier and cheaper to run. But also, because of the 
expense, they are seldom replicated in different settings. 

This paper considers a set of “case studies” that assess how macro- 
institutional factors interact with specific aspects of country school 
systems in affecting student outcomes. These case studies are neither 
representative nor exhaustive. They arise directly out of various recent 
analyses that provide causal evidence on how major institutional fea
tures of the schools in different countries interact with overall student 
outcomes. This accumulating evidence about the importance of a range 
of macro-institutional factors motivates this consideration of 
generalizability. 

The macro-institutional factors examined through case studies are: 
use of testing; policies of local school autonomy in decision making; 
varying country labor markets for skilled workers; overall country dif
ferences in the selection of teachers; emphasis on vocational versus 
general education; and early tracking in schools. The intention is not to 
provide the details behind each of the case studies. Instead, the aim is to 
summarize their results and discuss how macro-institutional factors 
relate to the sought after marginal policy impacts, and thus enter into 
how generalizable specific evaluation efforts are actually. 

Importantly, these macro-institutional factors will not affect all of 
the many micro-evaluations equally, since programmatic elements will 
interact most severely with varying background factors. Also, while this 
discussion will not address within-country heterogeneity, many of these 
issues could interact with attempts to generalize evaluations within 
countries. This possibility is most obvious in the case of federalist 
countries like Brazil, Germany or the U.S. where the individual states 
drive most of education policy and both affect background institutional 
features and are affected in turn by them. These issues are, however, 
beyond the scope of this paper. 

4.1. Case study 1: testing10 

The previous discussion described the significance of test scores in 
explaining economic outcomes, but testing itself is the subject of policy 
discussions and of research. Student testing, which comes in a variety of 
forms across countries, provides information that can be used in 
different ways. It can, for example, support accountability systems, be 
used to compare school performance, be used to assess teacher perfor
mance, or become the basis of student promotion and placement. While 
the multiple uses of tests are not mutually exclusive, it is possible to sort 
out the impacts of the several major alternatives. 

The extent and purpose of student testing have become areas of 
heated debate in many countries, both developed and developing. Some 

express the view that high-stakes tests – meaning assessments that enter 
into reward and incentive systems for some individuals – are inappro
priate (Koretz (2017)). Others argue that testing and accountability 
systems are essential for the improvement of educational outcomes 
(World Bank (2018)) and, by extension, for the improvement of eco
nomic outcomes (Hanushek and Woessmann (2015a); Hanushek et al. 
(2015)). As both national and international testing enters more deeply 
into decision making, it also becomes more subject to controversy and to 
public discussion (Heyneman and Lee (2015); Finn and Hanushek 
(2020)). 

Most applications of student assessments have not been adequately 
evaluated, largely because testing has been introduced in ways that 
make identification of impacts difficult. National testing programs often 
lack suitable comparison groups, creating fundamental analytical issues. 
A key question is, when are student assessments used in ways that 
promote higher achievement? 

The six waves of the PISA assessments between 2000 and 2015 
permit country-level panel estimation that relies on within-country, 
over-time analysis of country changes in assessment practices. Bergba
uer et al. (2019) combine data across 59 countries to estimate how 
varying testing situations and applications affect student outcomes.11 

The results indicate that using standardized tests to compare outcomes 
across schools and students produces greater student outcomes (as 
measured by PISA scores) than those systems that simply report the 
results of standardized tests. They also produce greater achievement 
results than systems relying on localized or subjective information that 
cannot be readily compared across schools and classrooms. Systems that 
use tests to evaluate teachers have little or negative impact on student 
achievement. 

Moreover, information pertaining both to schools and to students 
results in greater student learning (i.e., higher national PISA scores). 
General comparisons of standardized testing at the school level appear 
to lead to somewhat stronger results than direct rewards to students that 
come through sorting across educational opportunities and subsequent 
careers. However, rewards to both are significant. 

Most interestingly from an international perspective is the finding 
that country-level testing is most important for school systems that are 
performing poorly. It appears that school systems with strong testing 
results know more about how to boost student performance and are less 
in need of strong external information systems. Fig. 1 shows confidence 
intervals for the estimated impact of the different kinds of accountability 
systems as a function of the initial levels of student performance. This 
figure indicates that standardized external comparisons have declining 
impacts according to the overall level of country achievement, and that 
the impacts cease being significantly different from zero at about 500 
points, the mean student score on PISA for the OECD countries. 

Comparative testing appears to create incentives for better perfor
mance and allows rewarding those who are contributing most to 
educational improvement efforts. It may thus interact directly with 
other educational policies. The interaction of testing with the overall 
functioning of the school system suggests that any interactions of 
educational policies with testing and accountability policies may also 
differ markedly with the macro-institutional structure of the schools. 
Yet, in terms of assessing policy evaluations across countries, any such 
interactions with accountability policies are generally not identified in 
the policy evaluations. Much of testing holds for entire nations and 

9 For the reasons just discussed, evaluation studies that focus on years of 
schooling, school completion rates, and the like have obvious limitations when 
one considers generalizing across countries, and such studies are not considered 
here.  
10 The underlying analysis for this section can be found in Bergbauer et al. 

(2019). 

11 The analysis in Bergbauer et al. (2019) uses country-level panel analysis, 
extensive micro-level controls, and direct analysis of alternative country pol
icies to separate the causal impact of testing regimes as opposed to other 
country differences. The estimates, which rely upon country changes in testing 
policies over time, thus have a plausible causal interpretation 
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cannot be readily extracted from evaluation results.12 

4.2. Case study 2: local autonomy in decision making13 

Local autonomy has been a policy discussed intensively in both 
developing and developed countries. Interestingly, while many coun
tries have decentralized processes such as the hiring of teachers or the 
choosing of curriculum over time, others have actually made decision- 
making more centralized. As described below, these heterogeneous 
policies may itself reflect the complicated research results. 

Autonomy in school decision making may be conducive to student 
achievement in school systems with strong surrounding structures that 
ensure high common standards. On the other hand, school-based deci
sion-making may in fact hurt student achievement in low-performing 
systems that lack basic standards and local capacity. Existing micro- 
studies of autonomy in decision making include a variety of random
ized studies, but there still exists considerable variation in results. Re
views by Patrinos (2011) and Galiani and Perez-Truglia (2014) of 
decentralized decision making in developing countries suggest that 
methodology of the underlying studies is important: A clear focus on 
identification (such as the use of random control trials or various 
instrumental-variable applications), while currently limited, influences 
the results of program evaluations but cannot explain all of the different 
results. The review by Arcia et al. (2011) concludes that “the empirical 
evidence from Latin America shows very few cases in which SBM [school 
based management] has made a significant difference in learning out
comes (Patrinos (2011)), while in Europe there is substantial evidence 
showing a positive impact of school autonomy on learning (Eurydice 
(2007)).” Cross-sectional evidence from international achievement tests 

concerning school autonomy has similarly been quite mixed (Hanushek 
and Woessmann (2011)), but these studies may also be particularly 
plagued by identification issues. 

In the first use of the international PISA tests as a country panel, 
Hanushek et al. (2013) combine different waves of the international 
assessments by pooling the individual data of over one million students 
in 42 countries in the four PISA waves from 2000 to 2009. To avoid bias 
from unobserved cross-country differences such as those arising from 
culture and other government institutions, they incorporate country 
fixed effects in their estimation using the individual level data.14 They 
exploit the fact that many countries have reformed their school systems 
to become more or less autonomous over time. 

They find that school autonomy has a significant effect on student 
achievement but that this effect varies systematically with the level of 
economic and educational development: The effect of greater school 
autonomy on student achievement is strongly positive in developed and 
high-performing countries, but strongly negative in developing and low- 
performing countries. Countries with otherwise strong institutions gain 
considerably from decentralized decision-making in their schools, while 
countries that lack such a strong existing structure may actually be hurt 
by decentralizing decision-making.15 

Hanushek et al. (2013) also find a significant positive interaction 
between changes in school autonomy and (initial) external exit exams – 
that is, introducing autonomy is more beneficial in school systems that 
have accountability through external exams. The overall results across 
countries are shown in Fig. 2. Impacts of greater autonomy, measured on 
the vertical axis, rise with the level of economic development and are 
shifted higher with accountability. 

Significantly, the amount of local decision making is frequently a 

Fig. 1. Effect of student assessments on math performance by initial achievement levels. 
Notes: Average marginal effects of student assessments on PISA math score by initial country achievement, with 95 percent confidence intervals. 
Source: Bergbauer et al. (2019). 

12 Note that concerns about generalizing across states in federalist system may 
be particularly salient when it comes to testing, which often involves individual 
state policies.  
13 The underlying analysis for this section can be found in Hanushek et al. 

(2013). 

14 The analytical approach in this study motivated the previous analysis of the 
impacts of testing.  
15 Note that this interaction of institutional development and estimated impact 

of autonomy is entirely consistent with the empirical finding of differences 
between Latin America and Europe described above. 
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feature that is common across the schools within a country. The het
erogeneity of institutional effects again shows that understanding the 
institutional structures in a country’s school system is important for 
assessing the generalizability of the more common within-country 
evaluations of specific policies and programs. 

4.3. Case study 3: the market for skilled labor16 

Teachers and administrators are often the ones most directly 
involved in carrying out an educational intervention, but many other 
“human inputs” enter into the process as well. Because most educational 
interventions require the work of people, it is not difficult to believe that 
the success of an intervention depends somewhat on the quality of the 
people involved in implementing it. While any such people differences 
might be adequately accounted for through randomization within a 
specific evaluation, differences in levels across countries in general are 
not an analytic factor that can be directly considered. 

It is generally difficult to compare the quality of workers interna
tionally, but the PIAAC data permit analyzing how labor markets vary 
around the sample of 32 countries described above. The easiest sum
mary is to estimate a “modified Mincer Model” as described in the prior 
section, where skills are measured by the PIAAC literacy and numeracy 
assessments. From this, one can look at how the rewards to worker skill 
vary across countries and what factors could be underlying this 
variation. 

Fig. 3 portrays the range of returns to math skills across countries.17 

The most obvious result is that these returns vary widely – from 11 
percent higher wages for one standard deviation higher math scores in 
Greece to 45 percent in Singapore. The U.S. has returns of 25 percent for 
one standard deviation higher math scores (Hanushek et al., 2017a, 

2017b). 
The subtler facet of this figure is that the returns vary systematically 

with differences in the structure of the labor force and the characteristics 
of the economy. Though attaching a causal interpretation is not possible, 
there is a distinct relationship between returns to skills and significant 
country differences in union density, employment protection, and the 
portion of the population in the public sector (Hanushek et al. (2015)). 

These results have been extended in several directions by Hampf 
et al. (2017) which considers not only measurement errors in the PIAAC 
tests but also possible biases from omitted variables and reverse causa
tion. These consistently show significant differences in the returns to 
skill across countries. 

Given that labor markets operate in such very different ways across 
countries, these different rewards for skills and the subsequent impact 
on workers can clearly lead to significant variations across countries in 
impacts of a given policy that is dependent on a substantial people 
element. 

4.4. Case study 4: differences in teacher cognitive skills18 

From the PIAAC sample, it is also possible to identify all individuals 
employed as teachers and then compare the test scores of teachers across 
countries. The cross-country differences in measured teacher skills are 
very large. Fig. 4 provides a comparison of the numeracy skills of the 
college educated population in each country. The bars represent the 
interquartile range of test scores for college graduates. The vertical line 
in each bar shows where the median teacher falls in the cognitive skill 
distribution of college graduates. 

The figure makes clear that two things are important in determining 
the skills of teachers in any country. One is the quality of the pool of 
potential teachers. If a country has a better pool of college graduates (i. 
e., the bar for the interquartile range is farther to the right), it is likely to 
have teachers with greater numeracy skills. Second is where teachers are 
drawn out of that pool of college graduates. Finland has roughly the best 
pool, but it also draws the median teacher from the 62nd percentile of 
the distribution of college graduates. Farther down the figure is the U.S.: 

Fig. 2. Effect of autonomy reforms on student 
achievement by level of development. 
Notes: Estimated effect of academic-content 
autonomy (scaled 0–1) on PISA math test 
score (scaled with standard deviation 100) 
depending on initial GDP per capita (in 2000) 
and on the existence of central exit exams, 
estimated in a panel model of PISA tests 2000- 
2009. Example countries illustrate initial level 
of GDP per capita. Own depiction based on 
Hanushek et al. (2013), Table 9. 
Source: Hanushek and Woessmann (2015a).   

16 The underlying analysis for this section can be found in Hanushek et al. 
(2015, 2017b).  
17 The returns to skills are the coefficient estimates on numeracy score 

(standardized to a standard deviation of 1 within each country) in a regression 
of log gross hourly wage on numeracy, gender, and a quadratic polynomial in 
age for the sample of full-time employees aged 35–54. Hollow bars in the figure 
indicate first-round PIAAC countries, black bars indicate second-round PIAAC 
countries. 

18 The underlying analysis for this section can be found in Hanushek et al. 
(2019). 
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it has a poorer pool of college graduates than Finland, and it also draws 
teachers from the 47th percentile of the college graduates. 

If one relates the test scores of teachers to student achievement 
scores, it becomes apparent that smarter teachers yield smarter kids.19 

Teacher cognitive skills do not determine all of the differences in teacher 
effectiveness, but they are significant – explaining a substantial portion 
of the variation in average PISA scores across countries. 

Importantly, the pattern of teacher selection and of teacher cognitive 

skills varies across time and across macro-institutional policy regimes. 
Two things can be identified as determining the skill differences of 
teachers across countries and over time. First, if women have more 
opportunities outside of teaching, the quality of teachers measured by 
test scores is lower. Historically in the U.S., women were concentrated in 
teaching and nursing, but this obviously changed over time and 
impacted the supply of teachers (in terms of cognitive skills). The rela
tionship between the skills of teachers and the employment opportu
nities of women holds over time and across countries. 

The second determining factor of teacher quality is the premium paid 
for being a teacher in a given country. Using PIAAC data it is possible to 
estimate a simple earnings function based on cognitive skills, experi
ence, and gender (similar to that done in the previous section). Holding 
these attributes constant, the estimated earnings function indicates the 
earnings of an average teacher compared to a similar worker in other 
occupations. As shown in Fig. 5, teachers in the U.S. earn 22 percent less 
than similar workers in other professions. 

The teacher wage premium essentially predicts where the median 
teacher will fall in the distribution of cognitive skills in Fig. 4. 

Fig. 3. Returns to Cognitive Skills. 
Notes: Coefficient estimates on numeracy score 
(standardized to std. dev. 1 within each coun
try) in a regression of log gross hourly wage on 
numeracy, gender, and a quadratic polynomial 
in age, sample of full-time employees aged 
35–54. Regressions weighted by sampling 
weights. Pooled specification includes country 
fixed effects and gives same weight to each 
country. Hollow bars indicate first-round coun
tries, black bars indicate second-round coun
tries. aJakarta only. 
Source: Hanushek et al. (2017a) .   

Fig. 4. Numeracy Scores of Teachers. 
Note: Gray bars give the 25–75 percentile range of college graduates; Red 
marker indicates score of the median teacher. 
Source: Hanushek et al. (2019). 

Fig. 5. Teacher Wage Premiums around the World. 
Notes: Estimated higher earnings for teachers given their test scores, experience 
level, and gender. 
Source: Hanushek et al. (2019). 

19 The analysis pursues a variety of approaches designed to support a causal 
interpretation of the country differences in teacher cognitive skills. These 
include while holding constant individual student fixed effects and analyzing a 
range of specifications and of placebo tests. 
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Furthermore, these wage premiums carry over into the achievement of 
students. 

Thus, another way that evaluations of educational programs could 
differ across countries is varying teacher quality. This concern is actually 
a specialized issue about how labor markets differ across countries as 
identified in Case Study 3. The potential interaction of policy impacts 
and teacher quality enters into the potential transfer of policy results 
across countries but cannot be readily included in the individual studies 
themselves. 

4.5. Case study 5: vocational versus general education20 

A major organizational decision that is mostly made at the national 
level is the balance between general education and more vocationally 
oriented education. These discussions intensified after the 2008 reces
sion when youth unemployment skyrocketed in many countries, leading 
to discussions about whether education more directed to the demands of 
industry would help smooth the school-to-work transition. The fact that 
Germany, a country with some of the most extensive vocational 
schooling, weathered the recession better than most European countries 
added fuel to a push toward more vocational schools. 

Countries have actually made very different choices about the extent 
of vocational education. Germany, Switzerland, Austria, and Denmark, 
for example, have developed extensive apprenticeship programs where 
students split their time between formal schooling and work/training at 
firms. On the other hand, at least until recently the United States has 
essentially dismantled its vocational education system, largely on the 
argument that the vocational skills would become quickly obsolete with 
technological change. But, like many other countries, the U.S. began 
reconsidering vocational training when the Trump administration pro
posed re-igniting the vocational system as a way of giving employable 
skills to youth that had done poorly in the traditional schools.21 

Analysis of the impacts of vocational education have mainly been 
aimed at understanding its impact on job entry of youth. Such analysis 
has been difficult, however, because students entering into vocational 
programs typically look different from those staying in general educa
tion. This fact makes development of an adequate control group 
difficult. 

Hanushek et al. (2017b) address the comparison issue in the context 
of broadening the focus to consider life-cycle employment effects of 
vocational training. A central concern with vocational education is that 
those trained in very specific skills may not be able to adapt to changing 
demands for skills as production technologies changes. Data from the 
International Adult Literacy Survey (IALS) – an early precursor of the 
PIACC sample – provide detailed information about skills and labor 
market attributes of representative samples of adult workers in 11 
countries with varying intensity of vocational training. From these data, 
it is possible to compare the employment patterns of workers with 
different types of education. To address the concern of selection into 
different types of education, they employ a difference-in-differences 
framework, comparing labor-market outcomes across different ages 
for people with general and vocational education. Under the assumption 
that conditional selectivity into education types does not vary over time, 
this approach allows them to identify how relative labor-market out
comes of different education types vary with age cohorts. 

The pattern of employment for the most vocationally intensive 
countries (Germany, Switzerland, and Denmark in their data set) shows 
an initial employment advantage to vocational training but one that 

declines over the life-cycle and that tends to reverse at ages in the late 
40′s (see Fig. 6). This result is confirmed with the PIAAC data by Hampf 
and Woessmann (2017). 

The important aspect for this discussion is that the life-cycle 
employment patterns differ dramatically across countries and that 
these patterns follow the intensity of vocational training. Countries with 
less intensive vocational education see less differentiation in the life- 
cycle employment patterns. In contrast to apprenticeship countries, 
the U.S. with limited vocational education sees little life-cycle employ
ment difference based on type of education. Thus, for example, analysis 
of employment outcomes within an individual country associated with 
an educational intervention may not generalize to countries that have 
inherently different structures to their vocational training. But the 
impact of these aggregate institutional differences on the labor market 
results cannot be ascertained within evaluations conducted in an indi
vidual country. 

4.6. Case study 6: early tracking22 

Countries also vary in the extent to which students are tracked into 
different school types by ability. No country has differing-ability schools 
in the early grades of primary school, but some countries such as Austria 
and Germany track students into different-ability schools as early as age 
10. Many other countries maintain a comprehensive school system 
(although perhaps with some streaming within schools) through the end 
of high school. A common concern is that early tracking, perhaps 
because of the relative increase of parental influences or because of peer 
effects, may increase inequality as lower-achieving groups are tracked 
into lower-ability schools. But similar to the other case studies, this 
phenomenon cannot be readily analyzed within any given country when 
the structure of schools is set nationally. 

Hanushek and Woessmann (2006) employ an identification strategy 
that compares achievement changes from primary to later schooling 

across tracked and untracked countries. Different country-level 

Fig. 6. Life-cycle Employment Rates by Education Type for Apprenticeship 
Countries. 
Notes: Smoothed plots of employment rates by age for “apprenticeship” coun
tries (Denmark, Germany, and Switzerland). Sample includes all males who 
finished secondary education or the first stage of tertiary education and are not 
currently enrolled in school. 
Source: Hanushek et al. (2017b) 

20 The underlying analysis for this section can be found in Hanushek et al. 
(2017b).  
21 See, for example, “Remarks by President Trump in Meeting with Cabinet 

Members,” July 18, 2018 (https://www.whitehouse.gov/briefings-statements/ 
remarks-president-trump-meeting-cabinet-members/), accessed January 7, 
2018. 

22 The underlying analysis for this section can be found in Hanushek and 
Woessmann (2006). 
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assessments provide information about inequality in scores at different 
grade levels.23 Using a differences-in-differences model, they find that 
early tracking significantly increases the inequality in countries’ 
achievement outcomes. 

Fig. 7 shows how the standard deviation of scores changes between 
primary and secondary schools across countries that participated in the 
2003 PISA and PIRLS tests. The largest increases in standard deviations 
are found in Germany, Greece, the Czech Republic, and Italy – all 
countries with early tracking. The largest decreases in standard de
viations are found in Turkey, New Zealand, Canada, and the United 
States – all countries with no early tracking. Hanushek and Woessmann 
(2006) do not find a consistent effect of early tracking on the level of 
achievement. Interestingly, simple cross-sectional estimation with its 
attendant concerns about missing variable bias does not indicate the 
association of tracking with educational inequality found in the 
difference-in-differences analysis, showing the importance of careful 
attention to identification issues. 

Building on these findings, Ruhose and Schwerdt (2016) find that 
early tracking negatively affects migrant students of the first generation 
as well as those second-generation migrant students who do not speak 
the host-country language at home. 

Again, because the amount of tracking is largely a national educa
tional decision, schools (and policies) within countries are conditioned 
by these structural factors. The differences in student inequality is 
conditioned by underlying (but unmeasured) institutional features. 

5. Some implications 

Returning to the simple thought experiment, if armed with a study 
with high internal validity, say from a well-structured RCT or a partic
ularly compelling natural experiment, what conclusions will transfer to 
policy in a different country? 

The previous case studies have a common theme. Looking across 
countries, there are significant national institutional factors that sys
tematically affect student outcomes and that set the overall environment 
for schools but that are not readily incorporated into any program 
evaluation. Clearly each issue raised previously will vary in importance 
when consideration goes to specific educational evaluations, but the key 
variations discussed are relevant to a wide range of potential policy 
applications. This finding of significant structural variations sends up a 
series of warning signals about how small-scale evaluations can be 
generalized to other settings. 

This discussion pulls together a number of strands of literature that 
directly relate to educational policy evaluations. The underlying theme 
is that a wide range of macro-institutional factors are likely to affect the 
micro-level evaluations, but these institutions cannot readily be 
considered in the micro-level evaluations. 

One of the clearest interactions involves personnel issues versus 
programmatic issues. Evaluation analyses – whether RCTs or consider
ation of a natural experiment derived from policy changes – are gener
ally most convincing when it is possible to describe the treatment as a 
binary condition where a program either exists or doesn’t exist. But the 
implementation of programs involves personnel, often teachers. The 
randomization of the evaluation might when successful guard against 
selection issues of the program personnel (except when personnel issues 
are a central identified part of the program). The results will nonetheless 
be conditioned by the overall quality and character of the teacher labor 
market that determines the skills of the program and nonprogram 
teachers, the reaction of these people to varying incentives, and like. 
These are things that are both difficult to describe within a given country 

and hard to compare across countries. 
One inference might be that results can be roughly carried to 

different countries within similar development levels. For example, 
Ghana and India are both lower middle income countries (by World 
Bank classification), so programs developed in India might be reason
ably applied in Ghana (e.g., see Duflo et al. (2020)). But the prior case 
studies suggest caution even there because of the significant labor 
market differences for teachers and nonteachers seen across OECD 
countries. 

It might be tempting to think of the world as being linear and ad
ditive such that the macro-institutions do not affect the marginal policy 
choices being evaluated for some intervention at the micro-level. If so, it 
might be possible to transport the lessons about marginal policy effects 
to other environments. 

But the kinds of macro-institutions considered here appear to go 
deeper. Because the institutions condition the impact of, say, salary 
policies that enter into personnel inputs in a wide range of policies, it is 
not obvious that they can be ignored. Policies whose effects interact with 
the level of economic development or the initial quality of the school 
system as a whole have marginal effects that are both more complicated 
than would be found in any single environment and that are very 
difficult to analyze or understand even within a given environment. 

This suggests that learning about policy choices may be more 
expensive than previously thought, at least if only based on RCTs that 
need to be widely replicated. While careful, well-constructed experi
ments may yield very powerful findings within a given institutional 
structure, the findings may not travel well to other institutional struc
tures. With the limited replication of RCTs and related evaluations 
across institutional settings, attempts to generalize results across coun
tries appear very risky. Moreover, to the extent that the institutional 

Fig. 7. Early Tracking and Inequality. 
Notes: Standard deviations of test scores for countries with early tracking (black 
with solid lines) and without early tracking (red with dotted lines). The fourth 
grade variation on the 2003 Progress in International Reading Literacy Study 
(PIRLS) is linked to the eighth grade variation on the 2003 PISA reading 
assessment. 
Source: Hanushek and Woessmann (2006). 

23 Available tests for varying years include data for several pairs of achieve
ment tests of the Progress in International Reading Literacy Study (PIRLS), the 
Trends in International Mathematics and Science Study (TIMSS), and the PISA 
study. PIRLS is an assessment of reading skills conducted by the IEA. 
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structure is constant across all of the subjects of the policy evaluation, it 
is not obvious how one guards against possible interactions with the 
marginal policy effects. 

The existing enthusiasm for RCT and rigorous focus on the identifi
cation of causal structure are well-founded within the setting of specific 
evaluations. But the use of results for policy purposes in other interna
tional settings requires deepening the information about how they 
perform under differing institutional structures. This in turn raises a 
some serious research strategy issues because of the expense and time- 
commitments of RCTs (Pritchett and Sandefur, 2013; Ravallion, 2020). 
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