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Chapter 4

The Role of International Assessments
of Cognitive Skills in the Analysis of Growth
and Development
Eric A. Hanushek and Ludger Woessmann

Introduction

Economists have found the concept ofhuman capital to be very useful in explaining
not only differences in individual earnings but also aggregate variations in the wellbeing of nations. Because of the importance of human capital, another strand of re
search has delved into the determinants ofrelevant skills that fit into human capital.
Itoth lines of inquiry have advanced markedly with development and expansion of
inlernational testing of achievement, particularly in math and science.
Economists are now accustomed to looking at issues of skill development from
llic vantage point of human capital theory. The simplest notion is that individuals
make investments in skills that have later payoffs in outcomes that matter. And, in
this, it is commonly presumed that formal schooling is one of several important
rnntributors to the skills of an individual and to human capital. It is not the only
liictor. Parents, individual abilities, and friends undoubtedly contribute. Schools
nevertheless have a special place because they are most directly affected by public

policies.

The human capital and investment perspective immediately makes it evident that

i he real issues are ones of long-term outcomes. Future incomes of individuals are reluied to their past investments. It is not their income while in school or their income
in ilicir first job. Instead, it is their income over the course of their working life.
Much of the early and continuing development of empirical work on human
i-;i|>ilul concentrates on the role of school attainment, that is, the quantity of schooliii)'.. The revolution in the United States during the twentieth century was universal
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schooling. This policy goal has spread around the world, encompassing both de
veloped and developing countries. It also has lent itself to regular measurement.

Quantity of schooling is easily measured, and data on years attained, both over time

and across individuals, are readily available. But quantity of schooling proves to be
a poor measure of the skills of individuals both within and across countries.

The growth of standardized measures of achievement has proven extraordinarily
valuable in filling out a richer picture of human capital. The research base has ex

panded significantly through work in the United States and elsewhere that exploits
rich school accountability data. The administrative data sets accompanying ac
countability systems have proven very valuable in understanding the determinants
of student achievement.

The research based on the international assessments is perhaps equally important.
Importantly, it goes in two different directions. Research designed to understand the

underlying determinants of cognitive skills parallels that of the administrative data
sets while permitting a range of analyses not possible with the accountability data.
Additionally, however, the research based in international data sets has focused on
the consequences of skill differences.
By going beyond the use of simple measures of the quantity of schooling, econo
mists have been able to understand better the role of human capital in outcomes
and the elements that are important in producing more human capital. International
achievement data, developed and refined over the past half century, were not col

lected to support any specific economic research agenda. But there are a number of
research and policy agendas that are uniquely amenable to analysis because of the
existence of such data.
This discussion, following the development in Hanushek and Woessmann

(201 la), concentrates on the role of achievement as a direct measure of human capi

tal. The international data have distinct advantages over research restricted to single
countries or states. The data permit exploitation of variation that only exists across
countries. For example, systematic institutional variation between countries—as
found with differences in the competitiveness and flexibility of teacher labor mar
kets, forms of accountability systems, the extent of a private school sector, or the
structure of student tracking—simply does not exist within most countries. And,
even where within-country variation exists, variations across countries in key insti
tutional factors and in characteristics of the schools and population are frequently
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from students taught in neighborhood public schools. While it is possible to control
for some differences in student, family, and school characteristics when estimating
the effects of institutional structures, such estimates may still suffer from selection
on unobserved characteristics (see Chap. 7). At the country level, it is possible to
circumvent these selection problems—in effect measuring the impact of, for exam
ple, the share of students in a country attending private schools on student achieve
ment in the country as a whole. Such cross-country evidence will not be biased by
standard issues of selection at the individual level. (At the same time, as discussed
below, international comparisons present their own analytical challenges).
Importantly, uncovering general equilibrium effects is often impossible in a sin
gle country but sometimes feasible across countries. For example, the presence of
private schools may influence the behavior of nearby public schools with which
they compete for students. As a result, simple comparisons of private and public
schools may miss an important part of the effects of greater private involvement in
education, while aggregation to the country level can potentially solve the problem.
By comparing the average performance of systems with larger and smaller shares
of private schools, the cross-country approach captures any systemic effect of com
petition from private schools.

Research into the consequences of differences in cognitive skills has similar
advantages. For example, while the implications of human capital development
for macroeconomic outcomes—including, importantly, economic growth—can
potentially be investigated with time-series data for individual countries, histori
cal data are effectively limited to school attainment with no information on the

cognitive skills that we emphasize here. On the other hand, variations in cognitive
skills across different economies can, as we describe below, effectively get at such
fundamental questions. Similarly, investigating whether features of the structure
of economic activity affect the individual returns to skills is very difficult within a
single economy with interlocking labor and product markets.
While international achievement data at times substitute for the collection of
national data, the discussion here focuses on the use of international tests for cross
country analyses. These studies have different basic designs. One focuses on with
in-country variations in achievement or the outcomes of achievement but then con
siders how these within-country relationships differ across countries. The second

emphasizes the cross-country relationships per se.

much larger than those found within any country.
The international achievement data, based on a consistent collection process,

provides an opportunity to examine comparable estimates of the determinants and
consequences of educational achievement for a diverse set of countries. Such re
search can thus illuminate whether a result is truly country-specific, applies more
generally, or is simply a spurious result from a particular within-country sample.
Further, international evidence can identify systematic heterogeneity in effects thtit
differ across countries.
Even where within-country variation exists, lor example, in (license ofpuhlicniul

International Testing1
International coiisortia were formed in the mid-1960s to develop and implement

comparisons of educational achievement across nations. The first major interna
tional test was conducted in 1964 when 12 countries participated in the First Intermiiionnl Maihematies Study (I'IMS). This and a series of subsequent assessments
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• Number of participating countries that yielded internationally comparable performance data
J Conducting organization: international association for the evaluation of educational achievement (IEA)

1 Grade in parentheses where grade level was target population
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ment of I'xIucMlioiiiil Progress (NAEP) that has been used in the United States since
M>70 und that aligns to the US school curriculum. The International Adult Literacy

Survey (IALS) and the Adult Literacy and Life Skills (ALL) survey have a very

tlillcrcnt structure involving sampling of adults in the workforce.6 The IALS survey
i lulu in particular have been used in a variety of studies about the consequences of
education and cognitive skills.

Interestingly, the TIMSS tests, with their curricular focus, and the PISA tests,
with their real-world application focus, are highly correlated at the country level.

I or example, the correlation coefficients at the country level between the TIMSS
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Number of tests participated (1964-2007)

.lD03 tests of eighth graders and the PISA 2003 tests of 15-year-olds across the
I1) countries participating in both are 0.87 in math and 0.97 in science, and they
are 0.86 in both math and science across the 21 countries participating both in the
TIMSS 1999 tests and the PISA 2000/02 tests. There is also a high correlation at the

Fig. 4.1 Participation in international student achievement tests of IEA and OECD through 2007.

country level between the curriculum-based student tests of TIMSS and the practi

(Source: Hanushek and Woessmann 20II a)

cal literacy adult examinations of IALS (Hanushek and Zhang 2009). Tests with

The major IEA and OECD testing programs have expanded dramatically in
terms of participating countries. While only 29 countries participated in these largescale assessments through 1990, a total of 96 countries have participated by 2007.
Three additional countries participated in 2009, and another three planned to par
ticipate in 2011, raising the total number of countries ever participating in one of
these international tests to 102. Only the United States participated in all 15 testing
occasions, but an additional 17 countries participated in 10 or more different assess
ments. Figure 4.15, from Hanushek and Woessmann (2011a), shows the histogram
of participation on the IEA or OECD tests between 1964-2007, divided by OECD
and other countries. From this figure, it is clear that the depth of coverage is much
greater for developed than for developing countries. Further, much of the participa
tion in one or two different test administrations occurs after 2000.
At the same time, a number of more idiosyncratic tests, some on a regional ba
sis, have also been developed. These tests have been more varied in their focus,
development, and quality, and they have in general been used much less frequently
in analytical work. Of the ten additional testing occasions, six are regional tests for

suggesting that they are measuring a common dimension of skills (see also Brown

very different foci and perspectives tend to be highly related at the country level,
el al. 2007).

Hie Explosion of Studies
I Economists largely ignored the existence or potential of these international assess
ments until fairly recently. They made little use of the possibility of comparative

studies across countries. But the last decade has seen a tremendous upsurge in re
search activity on cross-country issues.
As noted, economists have pursued two separate lines of inquiry, each related to

notions of human capital. The first subsection considers studies that take the cogni
tive skills measures from the international tests as a direct measure of human capital
and focuses on the determinants of varying levels of human capital. This work,

Latin America (ECIEL, LLECE, SERCE) or Africa (SACMEQ I and II, PASEC);

commonly referred to as analyses of education production functions, investigates
how various inputs to education affect outcomes. The traditional investigations of

see Hanushek and Woessmann (20 lla). One difficulty with these regional tests has

how families and school resources influence achievement have been supplemented

been the lack of linkage to the other international tests, implying that any cross-

by a range of studies into economic institutions—accountability, choice, etc.

J Number of tests in which a country has participated in the following 15 IEA and OECD tests:

• The OECD has currently also embarked on a new endeavor, the Programme for the International
Assessment of Adult Competencies (PIAAC), which will update and expand the adult testing,
in terms of both the scope of the test and the number of participating countries. This assessment

FIMS,FISS, FIRS, SIMS, S1SS, SIRS, TIMSS, TIMSS-Repeat, PISA 2000/02, PIRLS,TIMSS 2003.
PISA 2003, PIRLS 2006, PISA 2006, TIMSS 2007. Total number of participating countries: 96.

hegan being administered in 2011.

E. A. Hanushek and L. Woessmann

54

Table 4,2 Economic studies of the determinants of human capital using international achievement
tests (Source: Hanushek and Woessmann 201 la)
Data

Determinants of student achievement

Achievement

source

Family background

equity

Institutions

Total

The studies of determinants are further subdivided into those primarily consider
ing the role of families and school resources and those that highlight institutional
factors. Quite naturally, studies of families and resources tend to rely most on with
in-country variation, while institutional studies rely more on cross-country varia
tion. Institutions that set the general rules for school operations structure much of
what goes on in the schools of every country—but they cause analytical difficulties

Cross-

Within

Cross

countrv

countrv

country

IEA

15

2

1

2

1

21

OECD

6

4

3

7

2

22

20

2

2

1

5

4

3

Total

24

n

6

on the microdata sets from the various international studies, while the cross-country
studies include a mixture of those relying on microdata and those using country ag
gregate data from the international data sets.

country

3

55

studies

Within

Combined
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plus school inputs

Other

4

20

4

6

16

16

14

9

64

60

The second major line of inquiry has turned to cross-country investigations

of the outcomes of human capital and is discussed in the second subsection. The
traditional labor market studies of the detenuination of earnings across individu
als have been placed in an international context, permitting some investigation of
how different economies reward human capital. Additionally, studies of outcomes

have looked at the distribution of earnings within countries and at differences in
economic growth across countries.7

Studies ofthe Determinants ofAchievement
Table 4.2 summarizes the economic studies found in the review in Hanushek and
Woessmann (201 la).8 A total of 60 unique studies have considered the determinants
of cognitive skills across countries. Interestingly, only four of these studies were

published before 2000.9 The recentness of the analysis partially reflects recent ex
pansion in the scope of international testing, but it also derives from more recent

because they often apply to all schools in a country. Thus, it is difficult to observe
any variations of what occurs with different institutions, and it is difficult to under
stand fully the impact on achievement of both the institutions and other features of
ihe educational system. With educational system level variables such as reliance
on accountability systems or reliance on private schools, there is generally limited
variation within countries, and the variation that exists is often contaminated by
selection factors that make the identification of effects difficult. Therefore, it is nec
essary to look across countries where the institutional variation exists.
A total of 51 studies investigate differences across countries in the production of
nchievement.10 Another nine studies look at the variation in achievement—or equal
ity of achievement—across countries and what factors influence that."
The second element of the table is tracing the data that lies behind each of the
studies. The studies to date have been dominated by the various IEA and OECD
data collections. Here the importance of the IEA and OECD is clear, with relatively
few using other sources. Moreover, the majority of the combined studies employ the
various IEA and OECD assessments only.

The international investigations of the determinants of educational achievement
Imve followed a voluminous literature based on data for individual countries.12 In
deed the data available within individual countries is often superior to that from the
international surveys. Specifically, more recent studies tend to rely heavily on panel
»lala sets that follow the achievement of individual students and that can link this

appreciation of the kinds of analyses that are possible with the international data.
For the detenuinants of achievement, a prime distinction from an analytical
viewpoint is whether the study uses the between-country variation in performance

achievement growth to characteristics of families, schools, and teachers. With these
extensive data sets, identification of separate causal determinants of achievement

in the basic estimation. Studies that are labeled "within country" estimate a series

international assessments.

of models based on samples stratified by country. The results are then compared
across countries. The studies labeled "cross country" use the variations in outcomes
among countries in the basic estimation. The within-country analyses always rely

is frequently much clearer than in the simple cross-sections of data supplied by the

What makes the international data valuable in these studies is the chance to obmtvc influences that cannot be readily analyzed within a single country. The most
•.iiiiiglitforward example is the application of test-based accountability. Since these
lKi|iienlly apply to entire countries, there is no variation within countries that can

7 Studies of outcome differences related to cognitive skills are reviewed and evaluated in Hanushek
and Woessmann (2008).

R The primary requirement for inclusion in the review is that the studies arc comparative in nature.
relying on the comparisons across countries. Some studies relying on the iiitenuitiomil data sets
along with a large number of studies employing situ'lc cniiulry data sources have maintained n
focus simply on (he determinants of achievement within an individual riuntiry and an* not included

" I luce siudics appear in more than one column of studies of determinants because they focus
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The analytical tradeoff, of course, with the international surveys is that it is of

ten difficult to be sure that cultural factors and other systematic differences across
countries are satisfactorily dealt with in the analysis. In simplest terms it is gen
erally difficult to be sure that international results are not driven by unmeasured
culture, institutions, and the like. Therefore, these international assessments are not
a substitute for national data systems but instead are a complement that permits
alternative kinds of studies. Moreover, as mentioned, a number of studies cannot be
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preschool programs or general choice of schools is subject to selection problems il

just program take-up is considered, and any general equilibrium elVccts (improve
ments to all schools) arc difficult to delect within individual systems.
The clearest and most unique evidence provided by this international work is
that the overall set of educational institutions has a significant impact on student
achievement. In particular, countries with test-based accountability systems, with
more school choice, and with more local decision making or more local autonomy
tend to do better (Hanushek and Woessmann (2011a)). Moreover, the work has pro
vided some important, policy-relevant details. For example, having local decision
making over teacher salaries only appears to make sense if the country has other
supportive institutions such as an accountability system that will focus attention on
the appropriate set of outcomes.14
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Tig. 4.2 Returns to cognitive skills, international adult literacy survey. (Source: Hanushek and
/hang 2009)

The Studies of Outcomes
The outcome studies are quite different. They look at the economic implications of

varying achievement. Table 4.3 summarizes the existing studies reviewed in Hanushek
and Woessmann (2011 a), all but one of which has been published from 2000 onwards.
The studies that have been conducted have each addressed issues that cannot
be studied with data on an individual country. They specifically rely on the cross
country variation in measured skills.

Because the benefits of investment in human capital necessarily come over time,
the standard international data collection at a given school age does not provide di-

reel information on the value of cognitive skills for individuals in the labor market.

Indeed this has been a general problem in looking at wage determination even with
in countries, because general census data and other surveys do not follow individu

als over time. As a result, studies of individual earnings never use the IEA or PISA
data but instead have relied on the IALS because that survey collects information

on individuals of varying ages along with their earnings.15
One of the most interesting results from the international studies of that differ
ent economies appear to value cognitive skills to quite different degrees. Hanushek
and Zhang (2009) trace the returns to higher cognitive skills across 11 countries
participating in IALS.16 Figure 4.2, which plots of proportional increase in earnings
associated with a one standard deviation increase in achievement, shows that the US

13 The United States with varying stale accountability systems prior to No Child Left Behind has
similarities to the international differences—where there is no institutional variation within states
but there is variation between states. See Carnoy and Loeb (2002) and Hanushek and Raymond
(2005).

" Hanushek et al. (2011) Combine all of the PISA data into a country-level panel. With this, they
investigate how school autonomy in various areas a fleets achievement. They find that developed
countries, particularly those with high performing school systems and with text-based accountabil
ity tend to perform better with local decision making. However, less developed countries appear to
do worse when (here is more autonomy in decision making.

economy appears to reward skills more than any of the other countries observed.
Some countries, like Poland and Sweden, however, provide little labor market
15 The only exception to use of IALS data is Bedard and Ferrall (2003), which combines observa
tions of Gini coefficients with early IEA data.

'" The analysis follows what is commonly referred to as a Mincer earnings function in which dif
ferences in individual earnings arc related to school attainment and labor market experience. These
estimates simply add the IALS measure of cognitive skills to such a relationship.
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reward to higher skills. (The explanation of the causes of these differences awaits
further research).

4

The Role of International Assessments of Cognitive Skills ...

59

•«r -

SGP

The most unique use of the international tests—and in many ways the most im

TWN

portant—has related to aggregate economic performance of nations. Economists

have spent considerable effort over the past two decades trying to understand why
some countries grow faster than others. This is an extraordinarily important question
because it is economic growth that determines the long run well-being of societies.
Much of the initial work by economists recognized that the economic perfor

mance of a nation had to relate to the human capital of the nation, but it was ham
pered by measurement issues. In particular, the only readily available information
on skills was school attainment. But use of school attainment for nations requires
an assumption that learning in a year of schooling is the same across countries—an
almost ludicrous assumption.
The international achievement measures provide a much more defensible way to

measure skill differences. This approach was first pursued in Hanushek and Kimko
(2000)) and has subsequently been reproduced and extended elsewhere (see the

review in Hanushek and Woessmann (2008)). The underlying idea is to combine
test from the various existing international assessments. These ILSA programs have
included a varying group of participating countries, and the tests are (until recently)
not linked to each other. But, we develop a comparable scale for them by noting that
the US has participated in all of the assessments and the US has a linked national
assessment in the National Assessment of Educational Progress (NAEP). By using

the scores on NAEP to adjust the US scores on comparable international exams (by

age and subject), it is possible to create a time-consistent series of performance of
the US We then develop an estimate of the appropriate variance for each interna
tional test by using the variance within a set of comparison countries from those
with well-developed schooling systems at the time of the earlier tests. This variance
estimate allows us to put all countries who ever participate in an international as
sessment onto a common scale. For most purposes, then, we take the simple average
of all observed scores for a country as a measure of the achievement that is relevant
for the labor force. (For details on the construction of the comparable test data over
time, see Hanushek and Woessmann (2009)).

The power of these measures is easy to see. Figure 4.3l7 shows the relationship
between achievement and average annual economic growth in GDP per capita from

1960-2000 for 50 countries with the necessary data.18 The strength of the relation
ship between skills and growth is apparent from this figure. Behind this figure is n
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l;ig. 43 Cognitive skills and economic growth. (Source: Hanushek and Woessmann 2008)

simple statistical relationship that relates annual growth rates to GDP per capita in
l%0 and our calculation of achievement for each country.

It is also possible in a parallel manner to show the traditional story based on
school attainment. Figure 4.419 describes the simple relationship of school attain
ment and growth (taking into account initial income levels). As the top panel shows,
attainment is correlated with growth

but much less closely than we saw for cog

nitive skills. But, once cognitive skills are included, there is no relationship between
■.chool attainment and growth (bottom panel). In other words, only school attain
ment that translates into learning and achievement has an impact.

There are of course many caveats and qualifications to this. Perhaps the most im
portant is worry about whether the relationship can be assumed to represent a causal

irlalionship and not merely an association in this particular sample. Hanushek and
Woessmann (2009) provide a variety of tests that support a causal interpretation,
iililuutgh it remains difficult in a small cross-sectional of countries to obtain con

clusive evidence.20
If we use the underlying estimates of the growth relationship, we can vividly see

tin* importance of achievement. Hanushek and Woessmann (2011b) simulate the
impel of the US economy (and other OECD economies) for a series of scenarios
17 Added-variablc plot of a regression of the average annual rale of growth (in percent) of real
GDP per capita in 1960-2000 on the initial level of real GDP per capita in l%(). average years of
schooling in I960, and average test scores on inlemalional student achievement tests.
18 This plot is an added-variable plot where the other estimated uiulerl) ing regression model also
includes initial level of gross domestic product <( iDI') per capita. In simples! in in*, it is i;isin- for
a low-income country to grow Ulster because- it onl> nerd:. In iinilatr llic la-|in<i|o]>ii->. in moir
advanced auinliics while ndvnmnl uwnlrirs rinr.l dr\ <U<\* mim«i\ .iixxi

n

In in ]<m>\\

' Added variable plot of a regression of the average annual rate of growth (in percent) of real GDP
l>. i t npila in l%0 2000 on the initial level of real GDP per capita in I960 and average years of
• Imolin)' in 1'XiO. I In- hniiom p;tm*l :iddilion;dl> controls for average lest scores on international
iinli'iil ;irhir\ rim'iil li'sls, wIichms llu* lop panel ilm*s nol.

" llml stnd\ ;iIm> <li-.i ii.-.i". m ilri.nl ilu- t'nir.inu ih>m ol ihe muli-rh iii|' daln series alo»|'. wilh n
\niirl\ i'| itil«-i|>n H\ ■• ■■'.ll<'-.
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Table 4.4 Estimated long run impact of improvement in achievement. (Source: Hanushek and

Woessmann 2011b)

by 1/4 S.D.

Scenario II: Bring each Scenario III: Bring
country to Finnish level all to minimum of
of 546 points on PISA
400 points on PISA

(1)

(2)

(3)

123.1

275.4

226.3

43.8
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observed across the past half-century hold into the future, and this permits estimat
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ing how much higher gross domestic product (GDP) would be with added achieve

0
2
Conditional years of schooling

ment compared to the current levels.

The implications for the economy of these differences are truly astounding. Eco

coaf" 0.531, se = 0.035,1 «= 6.10

nomic growth is projected over an 80-year period (the expected life of somebody

hom today), and then the present value of the gains is calculated.21 Table 4.4 sum
marizes estimates of the three scenarios for all of the OECD countries and for the

SGP

United States by itself. A 25-point improvement (something obtained by a number

GYP

PMR

of other countries in the world) would have a present value of USS 44 trillion for

TUN

(he United States (and USS 123 trillion for the entire OECD). Reaching the per
formance levels of Finland would add USS 112 trillion in present value to the US
economy. Just bringing everybody up to basic skills (400 points on PISA)—some

PHL
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thing akin to achieving No Child Left Behind—would, however, yield a striking
US$86 trillion.
From a policy point of view, these calculations underscore the need for aggres■>ive (and successful) policies aimed at improving achievement and skills. From a

ZWE

lesearch point of view, the ability to uncover such fundamental relationships high
lights the enormous value of the underlying large scale international surveys.
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Fig. 4.4 Years of schooling and economic growth without and with test-score controls. (Source:
Based on Hanushek and Woessmann 2008)

Some Things to be Addressed
I he existing literature has produced a number of interesting and useful results. But

ii also has faced a number of continuing problems and challenges. Here we simply
Ir.t some of the biggest issues.

representing different school improvement programs. In each, it is assumed that the
United States takes 20 years to reach new achievement levels. The three scenarios
are as follows: (1) a gain of 25 points (1/4 S.I).) on the PISA tests; (2) :i movement

up to the level of Finland, the world leader on PISA; and. {}) movement of all stu
dents scoring below 400 (one standard deviation below the < >!■;< I > mean, or j-ener

1 I In* iiivsiMit vtihie weights riniMimk \\an\s closer to today more heavily ih:in those in the future,
ll 1 • fjr.ii-M Id iiilci|iiv( ;c llu- iiiiunml nl'monet Iliiil. invested ill mi iiv.iiinol return nl I "« per year.

ally level I >. Tlic simuiiitioip. pivMinx- ili.H llu- • tti-niiivr skill', pmvili ivliitionship

. <»tl«l |»iuiIhi v llu- |iniji* U'l < '1 M' ii.illi in mt'i liinr
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Issues of Causation
O Never enrolled
O dropout gr 1-5

A prime difficulty in the existing analyses is being confident about the identification

Q dropout gi 5-9

of causal effects. Almost all of these studies are concerned with policy issues—

Q finlshgr9 w/o basic skills

cither improving achievement or using achievement to obtain improved economic

D finlth gr 9 with bade tltiilt

outcomes. It is obviously difficult to produce randomized experiments in a number

of these areas. Pushing forward on causal issues is frequently quite difficult.

One of the key issues, particularly when looking at the determinants of indi
Fig. 4.5. School performance in Peru. (Source: Based on Hanushek and Woessmann 2008)

vidual achievement, is to follow the growth trajectories of students over time. The
importance of collecting panel data on student performance is that it facilitates iso
lating the impact of specific interventions on achievement. Of course, as discussed

above and elsewhere, other approaches such as exploiting natural experiments for

Some Measurement Issues
The international assessments meet a variety of purposes for the individual coun
tries and for development organizations. One important purpose is to provide indi
vidual countries with a benchmark both of what is possible and of where the country
stands.

These issues are important for all countries, but they are especially important

for developing countries. And here the story is not very pretty. Look for example
at schooling in Peru (Fig. 4.5). Peru has a high level of school attainment—but few
of its students appear to be learning much when in school. Only one-fifth of the
students are achieving at the basic 400-point level on PISA. From a measurement

viewpoint, one has to wonder if the PISA test is even giving meaningful informa
tion about the skills of students in Peru and other countries similarly situated in
terms of performance. An obvious direction in the testing evolution is developing
tests that provide meaningful information within and across developing countries
while also providing linking information to show relative standings in the world.
This could be accomplished, for example, by continuing regional tests that were
aimed at specific populations while including meaningful linking items to the PISA
and TIMSS tests.

A second issue is the ability to link assessments to earlier experiences or to

ones that were originally conducted in parallel, such as TIMSS and PISA. The
ideal approach involves including linking items on all tests and, for parallel
tests, going to large-scale studies administering both assessments to equivalcnl
samples of students. Statistical adjustments such as the one described by Han
ushek and Woessmann (2009) may be used, but rely on strong assumptions. All
of the repeated international assessments have recently made progress on link
ages of assessment cycles over time. Further work, including linkages between
PISA and TIMSS, would have substantial pay-offs. These issues ;ire relevant
both for studies of educational production functions and for studies of the ceo
nomic outcomes.

exploring causal influences should also be pursued. The use of panel data simply

provides a broadly applicable way to going deeper into the policy questions that
are important. This conclusion, for example, comes out of the extensive work on
administrative data bases within individual countries. With the exception of the IEA

in the Second International Mathematics Study (SIMS), this has not been pursued
in the main assessments. Interestingly, however, several countries have developed
iheir own national follow-on studies, beginning with the sampled students for the
IMSA assessment. This kind of activity should clearly be encouraged.

Understanding Individual Economic Outcomes
As noted, there has already been preliminary work done on adult assessments and
.urveys that permit investigation of labor market outcomes. These surveys have
heen very important for research into the determinants of earnings. Expansion of
ihese would permit research into the deeper question of what aspects ofan economy
ill ive the demands for human capital and skills. While there have been a few at-

iiinpts to get at these issues, the work to date is quite rudimentary.22
Looking in the opposite direction, validating the importance of measured tests
lor economic outcomes could provide valuable information about the tests them-

mIvcs. A variety of people have criticized current testing systems because of poiiniial problems such as teaching to the test or outright cheating.23 If on the other
kind the scores on these achievement assessments prove to be closely related to
• i ouoinic outcomes that we care about, we would have less concern about focusing
• mi such lest performance.

s«r. I'm- cMimpk1, the innovative allcmpt to understand suppK and demand For skills in Lcuven
. i ill (.'IKlll

'«v. lot csiiiii|ili'. Muni ami I llii>il (.2011). Alllinii|'li. (lie evidence k-liiml lliese critiques has
l«.. it f\li.i«ii.liii;iiil\ Ititiiicil mid uf.il.. iiitlinililii' Mini ullirr ;t|)|>i..,u In-. lo v;i|idutiii].T lite lesls arc
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Hanushek, Eric A., and Woessmann, Ludger. 2011b. How much do educational outcomes matter
in OECD countries? Economic jxtlicy 26 (67):427-491.

Conclusions

Hanushek, Eric A., and Zhang, Lei. 2009. Quality-consistent estimates of international schooling

The development of international testing and assessments has been quite extraor
dinary. From humble beginnings, when the question was more, "Can it be done?",
assessments have become embedded in the international world.
Much of the development of these assessments has been driven by a general
notion that having comparisons across countries is a good idea—without much ex

plicit consideration ofhow these assessments might be used in a larger research and
policy context.

The burgeoning literature that considers both what factors contribute to score

differences and what impacts scores have on economic outcomes shows the larger
value of these assessments. It is perhaps time to consider how these large-scale in
ternational assessments could be made even more useful through direct linkage to
the larger research activities.
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