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Evidence-based policy is an idea proposing that policy decisions 
should be based on, or informed by, rigorously established evidence.
The IEA was established to conduct international large-scale 
assessments (ILSAs) that provide alternatives to ideology, common 
sense, or intuition in education. 

The Purpose of the IEA

The fact that these comparisons are cross-national should not be taken as an 
indication that the primary interest was, for instance, national means and 
dispersions in school achievements... The main objective of the study is to
investigate the “outcomes” of various school systems by relating as many as
possible of the relevant input variables ... to the output assessed by
international test instruments.

Husén & Postlethwaite (1967, p. 30)



One of the most salient findings in the field of education is that there are 
huge national differences in educational outcomes observed in ILSAs. 
Although these findings have been replicated several times, at present, 
the reasons for such differences are not well understood.
• Policymakers and researchers often refer to the descriptions of achievement 

differences across and within countries reported in ILSAs to motivate or  
justify the need for education reforms.

• However, ILSAs offer little concrete explanatory knowledge about how to 
improve educational policy and practice (Klemenčič & Mirazchiyski, 2017)

Achievements and Limitations

In hindsight this appears to be a rather simplistic conceptualization
(...) within the framework of a cross-sectional survey approach.

Husén (1979, p. 380) 



Research aims to develop a foundation of knowledge for evidence-based 
decisions. It is useful to sharply distinguish between two different forms 
of knowledge (e.g., Hamaker et al., 2020):
• Descriptive research aims to summarize characteristics of groups. For 

example, we may be interested in the question whether gender gaps in 
achievement exist.

• Explanatory research aims to understand the underlying causal mechanism, 
which can then be used to develop interventions. We have a clear idea about 
what variables are outcomes or effects of the causal process.

• Unfortunately, the two forms of knowledge are often confused. 

Forms of Evidence



A funny example…



…another example



Endogeneity broadly refers to situations in which an explanatory variable 
(e.g., preschool) is confounded with other predictors of the outcome. 
Self-selection or omitted variable bias can cause endogeneity, which may 
occur at different levels in ILSAs:
• Country-level: Economically developed countries 

may have more established preschool systems.
• School-level: Due to residential segregation, 

advanced districts may provide better 
preschool access and better schools.

• Student-level: Children from privileged 
families may enter preschool earlier.

Correlation must not be Confused with Causation



If all possible confounding factors are known and measured, conditioning is a 
powerful approach to address endogeneity.
• Common conditioning techniques such as regression, multilevel modeling, or 

matching ‘control for’ potential confounding variables. 
• “Over the past decades, it has become increasingly obvious in the literature 

evaluating education policies and practices that there are myriad important factors 
that remain unobserved in our models, often rendering the attempts to control for all 
relevant confounding factors in vain.” (Schlotter, Schwerdt & Woessmann, 2009)

Controlling for Confounding?

Nonetheless, conditioning approaches dominate the analysis of ILSA data. For 
example, only two out of a total of 21 effectiveness studies published in the 
IEA-ETS Research Institute Journal, Large-scale Assessments in Education, in 
between 2020 and 2022 did not use conditioning approaches to address the 
endogeneity issue. 



When studying causal effects, a basic distinction can be made between 
approaches with and without randomization:
1. Randomized experiments
2. New approaches to causal analysis

Causal Analysis with ILSA Data

The pioneering work on methodological 
contributions to approaches to the analysis of 

causal relationships was recently recognized with
Nobel Prizes awarded to economists Joshua D. 
Angrist (MIT) and Guido W. Imbens (Stanford). 



Randomized control trials (RCTs) are often considered the gold standard to 
make causal inferences. Two groups formed by randomization will be equal 
with respect to all characteristics except for the treatment assignment.
While randomization at the level of individuals is a preferred procedure, 
there are some limitations for studying effects of educational policy and 
practice:
• Learning takes place in classes/schools, so in many studies the 

classroom/school would be the unit of randomization. 
• To study institutional features of educational systems (e.g., central exit exams, 

early tracking), the randomization would take place at the country level.

Randomized Experiment



Causal analysis with observational ILSA data

In recent years, there have been important methodological developments
within statistics, econometrics, and other disciplines that support causal
inference from observational data. Examples are:
• Trend analysis
• Within-student-between-subject approach
• Difference-in-differences
• Instrumental variable regression
• Regression discontinuity

(e.g., Angrist and Pischke, 2009; Foster, 2010; Hernnan and Robins, 2020; 
Pearl, 2009a, 2009b; Rosenbaum and Rubin, 1983; Schafer and Kang, 2008; 
Shrout et al., 2008; VanderWeele, 2015; VanSteelandt and Lange, 2012) 



• Does preschool improve 
cognitive skills of children?

• There is a strong cross-sectional 
correlation between preschool 
enrollment rates and 
achievement.

• There is also an association 
between the economic level of 
countries and their preschool 
enrollment rates.
- 83% in high-income countries
- 44% in middle-income countries
- 17% in low-income countries

Trend Analysis



Modern IEA studies are repeated every few years and thus have a 
longitudinal component at the country level. The study combined data from 
PIRLS 2001, 2006, and 2011.
• With longitudinal data, we can use variation between repeated observations of 

the same unit (countries) to test if change in the explanatory variable predicts 
change in the outcome.

• Focus on changes within countries circumvents the bias of stable country 
features as they are the same at each time point. An HLM model with fixed 
effects for countries and years was used (plus controls at the student level).

Trend Analysis



Trends in average 
reading scores 
(PIRLS)



Trends in preschool 
enrollment rates 
(UNESCO Institute 
for Statistics) 



Cross-sectional and trend analysis were compared by regressing 
achievement on national preschool enrollment rates without and 
with country fixed-effects.
• The cross-sectional analyses suggest that a 10% increase in preschool 

enrollment rates is associated with an increase of 12.5 points on the 
PIRLS scale.  

• After adding country fixed-effects, this effects vanishes almost 
completely to 0.7 points.

Trend Analysis



Within-Students-Between-Subjects Approach

• Do early home learning activities 
(EHLA) have an effect on later 
academic achievement?

• The frequency of early literacy and 
numeracy activities is correlated with 
reading and math performance at the 
end of primary school.

• The joint administration of TIMSS and 
PIRLS in 2011 provides a unique 
opportunity to address endogeneity 
issues.



A problem in identifying the effect of EHLA on achievement is that well 
educated parents are on average more engaged in these activities, and likely 
differ with respect to other determinants of student achievement from less 
educated parents such as poverty, health, or school choice. 
• TIMSS and PIRLS in 2011 not only measure achievement in math and reading 

but also survey subject-specific explanatory variables.
- Literacy activities: read books, play with alphabet toys, …
- Numeracy activities: count different things, play with number toys, …

• While well educated parents are more engaged in EHLA overall, the time that is 
spent on subject-specific early learning activities may differ. 

• This approach relies on within-student variation in the provision of EHLA to
explain within-student variation in achievement. 

Within-Students-Between-Subjects Approach



Both cross-sectional correlations and within-students-between-subjects 
estimates suggest a positive effect of EHLA on performance, however, 
cross-sectional correlation seems to overestimate the effect:
• The cross-sectional correlation between EHLA and achievement was about 

r=.26.
• The estimate for the within-students-between-subjects analysis is 

considerable smaller r=.07 but remains statistically significant. 
- This estimate corresponds to the conventional effect size measure of Cohen’s 

d=.14.
- The effect is quite stable in all countries.

Within-Students-Between-Subjects Approach



Difference-in-Differences

• Does educational tracking affect
performance and inequality? 

• Some countries track students into
differing-ability schools as early as age
10, while others keep their entire lower
secondary school system
comprehensive. 

• Hanushek & Woessmann took a 
difference-in-differences (DiD) 
approach to identify the effect of 
tracking on performance and 
inequality.

DOES EDUCATIONAL TRACKING AFFECT
PERFORMANCE AND INEQUALITY? DIFFERENCES-
IN-DIFFERENCES EVIDENCE ACROSS COUNTRIES*

Eric A. Hanushek and Ludger W !oßmann

Even though some countries track students into differing-ability schools by age 10, others keep
their entire secondary-school system comprehensive. To estimate the effects of such institutional
differences in the face of country heterogeneity, we employ an international differences-in-
differences approach.We identify tracking effects by comparing differences in outcome between
primary and secondary school across tracked and non-tracked systems. Six international student
assessments provide eight pairs of achievement contrasts for between 18 and 26 cross-country
comparisons. The results suggest that early tracking increases educational inequality. While less
clear, there is also a tendency for early tracking to reduce mean performance.

Many countries worry about the relative merits of a selective versus comprehensive
school system and the resulting system choices are surprisingly different. Some
countries track students into differing-ability schools as early as at age 10 (e.g.,
Austria, Germany, Hungary and the Slovak Republic). By contrast, others inclu-
ding Canada, Japan, Norway, Sweden, the UK and the US essentially keep their
entire lower secondary school system comprehensive. Parents and politicians alike
would like to know whether it has consequences for the equity and efficiency of
educational outcomes if a country tracks its students into different school types,
hierarchically structured by performance. Such macro issues of institutional
structure are extraordinarily difficult to evaluate within individual countries, lar-
gely because the variations in structure that exist within countries are almost
certainly related to the characteristics of the families and schools choosing to
follow an anomalous pattern. To deal with these analytical complexities, we pro-
vide evidence from international experiences across countries.
The arguments about school placement policies – variously called tracking,

streaming, or ability grouping – often rest on a perceived trade-off between equity
and efficiency.1 Some discussions of tracking are mainly concerned with place-
ments between different types of schools and others with placements into different
tracks within schools but the arguments for and against tracking are basically the
same.2 The central argument behind tracking is that homogeneous classrooms
permit a focused curriculum and appropriately paced instruction that leads to the
maximum learning by all students. In such a situation, the teacher does not have to

* We thank the responsible editor, as well as participants at the annual conference of the Royal
Economic Society in Nottingham, CESifo meetings in Munich and the education workshop at ZEW in
Mannheim, for helpful comments and discussion. This research was supported by CESifo under the
project !The Human Capital of Nations".

1 It appears that the costs of tracked and untracked systems are roughly comparable. Therefore,
although we do not perform any direct efficiency calculations, we often refer to variations in outcomes
in the loose manner of efficiency differences.

2 See the papers on !comprehensive and selective schooling" collected in Heath (1984) for examples
of the UK-based discussion of streaming between schools and Slavin (1990) for an example of the
US-based discussion of ability grouping within schools.

The Economic Journal, 116 (March), C63–C76. ! Royal Economic Society 2006. Published by Blackwell
Publishing, 9600 Garsington Road, Oxford OX4 2DQ, UK and 350 Main Street, Malden, MA 02148, USA.
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Simple cross-sectional comparisons of countries with tracked and 
comprehensive school systems may be biased because they may also 
differ on other characteristics. 
• Hanushek and Woessmann suggest using primary school data as a 

baseline, since there is no tracked primary school system. 
- Primary school ILSAs: TIMSS and PIRLS
- Secondary school ILSAs: TIMSS and PISA

• The basic idea is to compare the differences in inequality between 
primary and secondary education for tracked and comprehensive 
systems. 

Difference-in-Differences



(Germany with an increase of 0.71, Greece 0.30, CzechRepublic 0.25, and Italy 0.22).
The bottom six countries with the largest decrease in inequality are all late trackers
that do not track before the age of PISA testing (Turkey!0.63, New Zealand!0.50,
Canada !0.32, United States !0.27, Norway !0.14, and Hong Kong !0.13).
The regression analysis expands this to consider different measures of

inequality: the standard deviation of test scores within each country; the test-score
difference between the student performing at the 75th percentile and the student
performing at the 25th percentile in each country; and the performance differ-
ence between the 95th and the 5th percentile. We also provide a comparison with
estimation of a simple model of average achievement that, along the lines of (1),
compares mean performance of the 15 year olds just to tracking.
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Fig. 1. Inequality in Primary and Secondary School
Notes. Standard deviation of test scores in the national population (difference from
international average of national standard deviations in each test). Countries with a
tracked school system before the age of 16 have solid lines, countries without tracking

before age 16 have dashed lines.
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The direction and magnitude of bias 
in cross-sectional correlations is 
difficult to predict. 
• A cross-sectional perspective provides 

no evidence that tracking increases 
inequality, whereas the DiD estimate 
suggest a different conclusion. 

• The cross-sectional perspective ignores 
the fact that the early tracking countries 
were at a much lower inequality level in 
primary school. 

Difference-in-Differences

Dashed lines for comprehensive schools 
and solid line for secondary schools.



The IEA was established to generate knowledge for evidence-based 
educational policy and practice. For this purpose, studies produce high-
quality data from representative samples on important aspects of many 
educational systems. 
• These data are observational data from cross-sectional survey studies, and do 

not automatically support causal inference. However, new techniques for 
causal inference have been developed in different disciplines, and these
techniques may be useful in educational research as well.

• It's time to move beyond descriptions. Evidence-based policy needs
explanations of what work.

Conclusions



• Weak empirical studies - such as simple correlations or regressions with 
few standard controls - offer at best descriptive but not explanatory 
knowledge. Descriptions do not provide evidence for the "What 
Works?" question.

• Multiple cycles of ILSA data as well as combinations of different studies 
allow for longitudinal analysis and other stronger and more credible 
research designs. 

• Each of these designs relies on certain more or less credible 
assumptions. Other researchers can criticize, question, and test 
assumptions if they have been made explicit.

Conclusions



Strategies to promote greater use of existing IEA studies to generate 
explanatory knowledge on effective educational policy and practice:
• Capacity building: methods for causal evaluation based on observational data

are still not widely used among educators. Capacity building support in these
areas could help to evaluate IEA data using smart and innovative analytical
strategies. 

• Dissemination: existing research is not fostered enough across academic
disciplines. Most innovative studies with sophisticated analytical strategies are
published in economics journals and such journals receive little attention from
educators (unfortunately, this is mutual).

• Research: targeted grants for innovative projects that apply the new
methodological developments to IEA data could boost their use.

Conclusions



Strategies to promote greater use of future IEA studies to generate 
explanatory knowledge on effective educational policy and practice:
• Harmonization of (background) instruments: With a common set of items (e.g., 

bullying, school climate), different assessments could be linked.
• When measuring change, do not change the measure: A long-term strategy

(even beyond two study cycles) for questionnaires could address different 
objectives in parallel.

• Joint administration of studies: Following the example of PIRLS and TIMSS, 
future studies could be administered together.

• Design changes: Repeated observations of students in panel studies or even
experimental components could facilitate explanatory research. 

Conclusions
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