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1. Economic Growth and the Quality of Schooling
Human capital in the form of education is one of the driving forces in the long-run
economic growth of countries. Importantly, it is less the mere quantitative
educational attainment in terms of average years of schooling that drives economic
performance – although this is certainly of importance, as demonstrated by de la
Fuente (2004). What is even more important is the quality of schooling, as
measured by performance on cognitive achievement tests, which has been shown to
exert an even stronger impact on long-run economic growth and the level of
economic development (Hanushek and Kimko, 2000; Barro, 2001; Wößmann,
2003d; Hanushek, 2005).
Chart 1, taken from Barro (2001), depicts the significantly positive effect of
international test scores of student achievement on growth rates of real gross
domestic product (GDP) per capita between 1965 and 1995 (for all countries with
international test-score data), after other effects such as those of the initial level of
GDP, government consumption, the rule of law, international openness, fertility,
investment and others have been controlled for. The results reveal that, while both
the quantity and the quality of schooling matter for economic growth, quality is
much more important. Similarly, Wößmann (2003d), building on Gundlach et al.
(2002), finds that once the quality of schooling in terms of test-score performance
is taken into account, the share of cross-country variation in levels of economic
development, measured by output per worker in 132 countries in 1990, that can be
attributed to international differences in human capital rises from 21% to 45%
1
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(chart 2), and to over 60% in samples with reasonable data quality. Thus, the
quality of schooling seems to be a crucial part of the human capital of a country.

Chart 1: Student Achievement and Economic Growth

Source: Barro (2001).

How, then, can the quality of schooling be positively affected? Educational
administrators and policymakers often argue that more resources would be needed
for students to acquire more competencies. However, ample evidence shows that
just increasing spending within current education systems is unlikely to improve
students’ performance substantially. Overwhelming evidence shows that
expansions on the input side, such as simple physical expansion of the educational
facilities and increased spending per student, generally do not seem to lead to
substantial increases in children’s competencies and learning achievement.2 The
same pattern also holds across countries: Students in countries with higher
spending levels or smaller classes do not tend to perform better than students in
less well equipped countries (cf. Wößmann, 2002, 2003a; Fuchs and Wößmann,
2004b, 2006). Even the equipment with computers in the classroom is not
2

For evidence on the lack of substantial resource effects in general, and class-size effects
in particular, cf., e.g., Gundlach et al. (2001), Hanushek et al. (1994), Hanushek (2003),
Wößmann (2002; 2005c) and Wößmann and West (2006).
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significantly associated with students’ learning achievement (Fuchs and Wößmann,
2004a).3

Chart 2: Decomposition of International Differences in Output per Worker
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Source: Based on results in Wößmann (2003d).

The lack of resource effects leaves open the question how we can improve the
quality of schooling. Are there more constructive policy conclusions? Economic
theory suggests that the performance of a system is affected by the incentives that
actors face. That is, if the actors in the education process are rewarded for
producing better student performance, and if they are penalized for not producing
high performance, this will improve performance. The incentives to produce highquality education, in turn, are created by the institutions of the education system –
all the rules and regulations that set rewards and penalties (or fail to do so) for the
people involved in the education process. Therefore, we might expect that
institutional features have important impacts on student learning.
Recent research shows that such institutional features are indeed very important,
suggesting that institutional reforms of the education system itself seem to be
required to face the challenge of providing high-quality education effectively.
Three institutional features that may be part of a successful system providing
students with capabilities are the competition introduced by private-sector
participation, decentralization of responsibilities that gives autonomy to schools
and features such as centralized exams that make schools accountable to citizens
and administrators (cf. Wößmann, 2004). If rightly pursued, all these institutional
reforms can focus attention on learning achievement by directing stakeholders’
incentives towards creating competencies for students.
3
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By contrast, all studies on international educational performance find strong familybackground effects on educational performance, with students from better-educated
homes with a higher socio-economic status performing substantially better (cf., e.g.,
Wößmann, 2003a; Fuchs and Wößmann, 2004b, 2006; Schütz et al., 2005).
Unfortunately, these family-background features are not subject to easy policy control.
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However, evidence on the effects of such institutional features is hard to come
by, particularly because systemic features such as competition, autonomy and
accountability usually do not vary much within individual countries. For example,
central exams, which are one mechanism to introduce accountability, tend to be a
national feature, so that they are either present in the whole country or not at all.4
Furthermore, choice and accountability can often be expected to exert their impact
in a systemic way, affecting not only individual schools but the whole system. For
example, the prevalence of private schools may not only affect the performance of
students in these private schools, but also the performance in public schools that
are located nearby and exposed to the competition of the private schools. Take the
Dutch school system as an example. The fact that three quarters of Dutch students
attend privately managed schools may exert systemic effects for the whole Dutch
school system, relative to school systems with small shares of private schools.
Another problem with evidence from within individual countries is that where such
within-country institutional variation exists, it is often not random but purposefully
introduced by choices of individuals who may also differ along other lines, thereby
confounding any empirical identification of the actual effects of the institutional
features.5
Therefore, the research reported in this paper looks at a different kind of
variation in the prevalence of competition, autonomy and accountability: The
variation that exists across countries. For example, it asks whether students
perform better in terms of their educational knowledge in countries where parents
have a lot of choice to send their children to privately managed schools. To answer
this kind of questions, the paper uses data from several recent international student
achievement tests, which provide information on students’ educational
achievement that is comparable across many countries. Thereby, the research
jointly looks at as many countries as possible, in order to analyze what countries
can learn from each other in terms of the effects of competition, autonomy and
accountability.
In section 2, the paper briefly sketches the theoretical argument why institutions
should matter for the educational achievement of students, argues in favor of
international variations to estimate the effects of institutions and briefly describes
the four international student achievement tests that provide the data for the
analyses discussed. Section 3 then discusses the evidence on the effects of different
institutional features on the quality of schools, as measured by students’
educational performance. It starts with evidence on competition from private
schools. Next, it looks at decentralization of the education system, including the
4
5

Exceptions are Canada and Germany, where central exams are a regional feature.
Recent examples of studies based on the kind of variation in competition, autonomy and
accountability that exists within countries, and which attempt to make sure that the
estimates are not confounded by other effects, will be discussed in the appropriate
sections below.
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effects of devolving authority away from central authorities to local providers and
of participation of parents and local communities in the supervision of schools.
Finally, it discusses evidence on the effects of making schools accountable, ending
with evidence on the complementarity between external exams (as accountability
devices) and school autonomy (in decentralized school systems). Section 4 sums up
the lessons from international empirical research on how to improve the quality of
schools, which – as an advancement of a country’s human capital – could foster
long-run economic growth.

2. The Quality of Schools and Institutions of the Education
System
2.1 Why Should Institutions Matter?
Why would we expect, from a theoretical point of view, that institutions that
introduce competition, autonomy and accountability might have an effect on
student learning?6 The background of these considerations is that in the private
business sector, market competition tends to discipline firms to work effectively
because they would otherwise fail to profit. Inefficiency leads to higher costs and
higher prices – practically an invitation to competitors to lure away customers.
However, all over the world, countries finance and manage the great majority of
their schools publicly (cf. Pritchett, 2002). This relative lack of competition in the
compulsory education sector tends to dull incentives to improve quality and
restrain costs (cf. Hanushek et al., 1994). Moreover, in the public system, the
ability of parents and students to ensure that they receive a high-quality education
is often constrained by enormous obstacles to leaving bad schools.
This is the reason why institutions that ensure choice between autonomous
schools and accountability of these schools may be expected to improve school
quality in terms of student performance. Such institutions create incentives for
school personnel to use their resources in ways that maximize performance, so that
they may ultimately improve student learning.7
The choice and accountability that different institutions can introduce is not
limited to the choice for parents in terms of the availability of privately managed
schools. It also includes, for example, choice for schools and teachers in terms of
their ability to make autonomous decisions. Likewise, accountability may be aimed
at schools or at students, through such institutional features as external exit
examinations and regular monitoring of student progress by tests and exams.

6
7
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Sections 2 and 3 draw from Wößmann (2005b) in many parts.
Cf. Bishop and Wößmann (2004) for a more elaborate theoretical model of institutional
effects in education.
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2.2 How to Get Evidence on the Effects of Institutions?
How can we test whether these hypothesized effects of competition, autonomy and
accountability prevail in the real world? And how can we estimate how large the
effects are? To get evidence on the institutional effects, one needs variation in the
institutional factors. For example, you want to compare whether somebody who
has choice performs differently from somebody who does not have choice. Lacking
such variation, one obviously cannot provide evidence on the effects: Comparing
two persons who both have choice, or two persons who both do not have choice,
cannot answer whether choice (or the lack thereof) had an effect on their
performance.
Variation in institutional factors such as competition, autonomy and
accountability are often not given within a single country: You either have it or you
don’t. This is most apparent in the case of system-wide central exams, which are
either given for all students in the system or for none. If so, there is no way to
provide evidence on the performance effect of this institution from within a
country, because one can only compare persons who are all “treated” by central
exams or only persons who are all not “treated”. Because most of the existent
research tends to focus on individual countries, the potentially important effects of
choice and accountability tend to be missed in most empirical studies of the
determinants of educational performance.
So, how can we then get evidence on institutional effects? The road taken in this
paper is: There is institutional variation across countries. Some countries have
central exam systems, others not. People in some countries are free to choose their
schools, while people in other countries are not. This paper uses this kind of
variation to see which institutional factors are related to better student learning, and
which not. For example, it estimates whether students show better educational
performance in countries where parents and schools have a certain kind of choice
relative to students in countries where parents and schools do not have this kind of
choice.

2.3 The Data: International Student Achievement Tests
The data that enable this cross-country identification of institutional effects are
international student achievement tests. These tests quantify the educational
performance of students in subjects such as math, science and reading by using the
same test items in all participating countries. Thus, they provide measures of
educational performance which are directly comparable across countries.
Furthermore, by using representative sampling methods to draw random samples of
schools, all the international student achievement tests used in this paper provide
representative samples of students in each participating country.
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In particular, the research summarized in this paper uses data from four
different recent international student achievement tests. The first one is the Third
International Mathematics and Science Study (TIMSS), conducted in 1995 with
data released in 1997. TIMSS was conducted by the International Association for
the Evaluation of Educational Achievement (IEA), an independent cooperation of
national research institutes and governmental research agencies. TIMSS targeted
representative samples of students in the two adjacent grades with the largest share
of 13-year-olds (usually 7th and 8th grade). For the analyses conducted in this paper,
TIMSS yielded internationally comparable data for 266,545 students from 6,107
schools in 39 countries (for details, cf. Wößmann, 2003a and the references
therein). Second, the IEA replicated the TIMSS test in 1999 under the name
TIMSS-Repeat, with data released in 2001. TIMSS-Repeat targeted the upper of
the two grades tested in TIMSS (usually the 8th grade), covering 180,544 students
in 38 countries (cf. Wößmann, 2003b and the references therein). The sample of
participating countries differed considerably between the two tests, so that the
pooled TIMSS/TIMSS-Repeat database contains 54 different countries (447,089
students).
Third, the Organisation for Economic Co-operation and Development (OECD)
conducted the Programme for International Student Assessment (PISA) in 2000,
with data released in 2002, which targeted fifteen-year-old students. The PISA
database covers 175,227 students in reading (96,855 in math, 96,758 in science) in
32 countries (cf. Fuchs and Wößmann, 2006 and the references therein). Fourth, in
2001 the IEA conducted the Progress in International Reading Literacy Study
(PIRLS), with data released in 2003. While the focus of the previous studies was
on secondary schools, PIRLS tested the reading performance of 140,626 primaryschool students in 35 countries (cf. Fuchs and Wößmann, 2004b and the references
therein). The target population of PIRLS was the upper of the two grades with the
highest share of 9-year-olds of a country (usually the 4th grade).
Chart 3 provides a plot of the aggregate performance of the countries participating
in each of the four tests. Each test was scaled so as to yield an international mean
performance of 500 among the countries participating in the respective test, with an
international standard deviation of 100.8 As is evident from chart 3, Austria
performed on a quite respectable level in TIMSS and PISA, although the results in
the 2003 cycle of PISA were significantly lower than in the 2000 cycle depicted in
chart 3.

8
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In PISA, the mean of 500 was scaled for the group of OECD countries only. As a
consequence, the mean of all countries participating in PISA is somewhat lower than 500.
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Chart 3: Aggregate Performance on International Student Achievement
Tests

Note: The two-letter acronyms are the ISO codes of participating countries as coded by the
International Organization for Standardization. Examples: AT = Austria; AR = Argentina; CA
= Canada; DE = Germany; EN = England; FR = France; GB = Great Britain; JP = Japan;
MA = Morocco; NL = Netherlands; US = United States; ZA = South Africa.
Source: Author’s depiction based on data from the four tests.
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The question addressed in this paper is whether, on average, the countries
performing better than Austria on these tests feature an institutional set-up of their
education systems that gives a bigger role to competition, autonomy and
accountability, after holding constant other influence factors such as parental
background, the development level of a country and the mean educational
expenditure per student of a country. Given that the Netherlands (the country with
the largest share of privately managed schools) and Japan (the country with the
largest share of private schools that are also financially independent from
government funding)9 are two countries that perform consistently better than the
mean, there seems to be some preliminary indication that choice might matter for
student performance.
However, the research presented in this paper goes far beyond comparing the
aggregate performance across countries. Rather, it analyzes performance at the
level of the individual student, using individual student-level data not only on
educational performance in math, science and reading, but also combining it with
extensive background information on other potential influence factors. These
include dozens of indicators of family background, mostly taken from student
background questionnaires (and parental background questionnaires in the case of
primary-school PIRLS); several indicators of the resource endowment of the
specific class or school, mostly taken from teacher and school background
questionnaires; and several indicators of institutional features of the school
systems, mostly taken from school background questionnaires. Among the latter
are several indicators of the extent of competition, autonomy and accountability in
the specific school of each tested student.

3. International Evidence for Institutional Effects on
Schooling Quality
To estimate the effects of institutions that introduce competition, autonomy and
accountability, the research summarized in this paper employs econometric
techniques that control for differences in family background and the level of
resources devoted to education.10 What do these studies of international
achievement tests find out in terms of the effects of the different institutions
introduced above on the quality of schooling?11
9

Here, financial independence is measured as receiving less than 50% of the core funding
for basic educational services from government agencies.
10
For methodological details, cf. Wößmann (2003a, 2003b) and Fuchs and Wößmann
(2006).
11
The results are only briefly summarized here. For considerably more detail, cf. Wößmann
(2002, 2003a) for the results using TIMSS data, Wößmann (2003b, 2003c) for TIMSS-
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3.1 Competition from Privately Managed Schools
The first institutional feature analyzed is the availability of privately managed
schools, which provide competition for public schools and choice for parents.
Economic models of industrial organization suggest that competition and choice
create incentives that further performance. Theoretical applications to the market
for education are numerous, often with differing focuses and conflicting
predictions in terms of distributional consequences.12 However, the basic thrust of
these models in terms of the efficiency of the education system is that choice and
competition in education can create incentives for cost containment and
performance-conducive qualitative innovation, as customers (parents) get involved
in choosing those suppliers that promise best performance.
The bottom line of the evidence from international achievement tests on
competition from private schools is that students perform better in countries where
more schools are privately managed. For example, students scored 10 test-score
points better in TIMSS math, and 9 in science, if the share of enrollment in
privately managed schools of a country was 1 international standard deviation (or
14 percentage points) higher (cf. Wößmann, 2003a).13 Considering that one gradelevel equivalent (the average performance difference between 7th and 8th grade) on
average was roughly equal to 40 test-score points on the TIMSS test, this is a very
large effect indeed. Put differently, students in countries that had a private school
sector that was 28 percentage points larger (as measured by the enrollment share)
on average performed better by the equivalent of half a year’s learning.
In addition to private enrollment, students in countries with a higher share of
public educational spending going to private institutions performed better. If the
share of public funds going to independent private schools rose by 1 percentage
point (or 1 international standard deviation), there was a 10 test-score point
increase in math achievement. In sum, student performance seems to be higher in
education systems where taxpayers’ money is allocated by private schools rather
than by the public schooling system.
The evidence discussed so far, using TIMSS data, is based on country-wide
measures of the extent of private schooling. This does not allow for a direct
assessment of the relative performance of public and private schools, because
TIMSS does not provide school-level data on whether individual tested schools are
public or private. However, measuring the system-level effect of private school
Repeat, Fuchs and Wößmann (2006) and Wößmann (2005d) for PISA, Wößmann
(2005a) for all three and Fuchs and Wößmann (2004b) for PIRLS.
12
Cf., e.g., Chubb and Moe (1990), Shleifer (1998), Epple and Romano (1998), Nechyba
(2000) and Gradstein et al. (2004).
13
These results refer to the OECD countries participating in TIMSS, for whom consistent
data on the share of private schools are available.
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management may be the appropriate way to estimate the general systemic effect of
the competitive environment prevailing in the different education systems, because
increased competition from private schools may also positively impact on the
effectiveness of resource use in nearby public schools.
By contrast, PISA for the first time provides specific school-level data on public
versus private management and financing. In particular, in PISA there is
information for each tested school both on whether the school is privately or
publicly managed and on how large its share of public funding is. Public school
management is defined as schools managed directly or indirectly by a public
education authority, government agency or governing board appointed by
government or elected by public franchise, whereas private school management is
defined as schools managed directly or indirectly by a non-government
organization, for example a church, trade union, businesses or other private
institutions. The share of public funding is defined as the percentage of total school
funding coming from government sources (at different levels), as opposed to such
private contributions as fees and donations.
Looking across all countries, the result is that students perform better if their
specific school is privately managed. The size of the performance difference
between privately and publicly managed schools is between 16 and 20 PISA testscore points in the three different subjects (Fuchs and Wößmann, 2006). When
interpreting these results based on micro-level variations within countries, one
should be cautious, though, because there may be self-selection of students with
different capabilities into private versus public schools. While many features of
self-selection will be held constant by the extensive family-background controls
that the analyzes contain, there cannot be final confidence about whether some
self-selection bias remains due to unobserved heterogeneity of students.
Wößmann (2005d) provides a more in-depth analysis of the effects of private
vs. public management and financing of schools in PISA, mostly measuring these
features at the country level. This approach allows to capture systemic effects
where both private and public schools may perform at a higher level because of the
existence of private competition. By contrast, if public schools behave differently
because there are private schools nearby, then there may be effects of private
involvement even though the performance between individual private and public
schools may not differ at the level of schools. The results show again that countries
with a larger share of privately managed schools perform better. At the same time,
across countries, larger shares of public funding (as opposed to management) are
associated with better student outcomes. This pattern is depicted in chart 4, which
shows that countries which combine relatively high shares of private operation
with relatively high shares of public funding do best among all possible operationfunding combinations, while countries which combine public operation with
private funding do worst.

84
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Chart 4: Effects of Private versus Public Management and Financing of
Schools
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Source: Wößmann (2005d).

Furthermore, at the school level the advantage of privately operated schools over
publicly operated schools is particularly strong in countries with large shares of
public funding. This suggests that public funding may increase the set of choices of
poor families. Without public funding, poor families may be constrained in their
choices because they do not have the financial means to opt for private schooling.
In these cases, public funding may help families to exert their choices in terms of
privately managed schools, so that the positive effect of public funding may be
another aspect of the skill-enhancing capacity of school choice and competition.
Keeping the caveat in mind that studies based on observational data have limits in
terms of causal interpretations, the international evidence suggests that school
systems based on public-private partnerships where the state finances schools but
contracts their operation out to the private sector seem to be the most effective
school systems in terms of fostering students’ educational performance.
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This evidence on positive performance effects of school choice from the
international tests is consistent with other evidence from within countries.14 The
evidence provided by Neal (1997) suggests that the choice of private Catholic
schools leads to higher performance of inner-city students in the United States.
Hoxby (2003b) summarizes ample evidence from recent policy experiments in the
United States showing that school choice and school competition, among others in
the form of vouchers and charter schools (relatively autonomous public schools
that give parents additional choice), improve the performance not only of these
schools, but also of the public schools that face their competition. Howell et al.
(2002) provide evidence from several randomized field trials in the United States
showing that school vouchers substantially increased the academic performance of
African Americans who were enabled to switch to a private schools. Within the
system of public schools, increased competition among U.S. public schools has
also been shown to improve student performance (Hoxby, 2000).
Outside the U.S.A., Bradley and Taylor (2002) and Levaĉić (2004) find similar
positive effects of school competition on the performance of English schools.
Sandström and Bergström (2005) and Björklund et al. (2004) provide evidence on
significant positive effects of competition from privately operated schools on the
performance of public schools in Sweden. Filer and Münich (2003) show that the
introduction of a voucher-type system in the Czech Republic led to the creation of
private schools in areas where public schools are doing badly and that the public
schools facing private competition improved their performance in obtaining
university admission for their graduates. The benefits of a program that provided
vouchers for the attendance of private schools in Colombia have been found to
clearly exceed its cost, which was similar to providing a place in public schools
(Angrist et al., 2002).
All this shows that competition from private schools can have positive effects
on students’ academic achievement. Obviously, there are also important caveats to
keep in mind with implementing competition in the education field. Critics
particularly fear sorting and adverse effects on disadvantaged students (e.g.,
Burgess et al., 2006; Cullen et al., 2003; Ladd 2002), although the evidence
sometimes even points in the opposite direction of equalizing effects (e.g., Hoxby,
2003b; Nechyba, 2000). Others argue that a universal voucher system may bear
considerable administrative costs (Levin, 1998). While much more research is
needed before we understand fully the working of competition in education and the
circumstances which determine its effects, the available evidence strongly suggests
that the use of competition from private educational providers, combined with
public funding of schools, can increase the efficiency with which students receive
necessary competencies.

14

86

Cf. Hoxby (2003a) for a collection of recent research on the economics of school choice.
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3.2 School Autonomy
A second set of institutional features analyzed is the extent of autonomy that
schools have, depicting the extent to which schools and teachers can make their
own choices. Economic models of the centralization or decentralization of school
operation suggest that larger autonomy can lead to increased efficiency of public
schools (cf., e.g., Bishop and Wößmann, 2004).
The general pattern of results on school autonomy from the international tests is
that students perform better in schools that have autonomy in process and
personnel decisions (Wößmann, 2003a; Fuchs and Wößmann, 2006). These
decisions include such areas as deciding on the purchase of supplies and on budget
allocations within schools, hiring and rewarding teachers (within a given budget)
and choosing textbooks, instructional methods etc. That is, there are positive
performance effects of choice for schools in these specific decision-making areas.
This general result is found both in the secondary- and in the primary-school
international tests (Fuchs and Wößmann, 2004b).
Similarly, students perform better if their teachers have both incentives and
powers to select appropriate teaching methods (Wößmann, 2003a; Fuchs and
Wößmann, 2006). In this sense, there are also positive performance effects of
choice for teachers – as long as they are held accountable for what they do (see
section 3.4 below).

3.3 Accountability through External Exams
Principal-agent models of educational production predict that setting clear
performance standards and providing performance information can tilt incentives
in favor of superior student performance (cf., e.g., Costrell, 1994; Betts, 1998). In
particular, by signaling student performance to potential employers on the labor
market, external school-leaving exams increase students’ rewards for learning as
well as parents’ scope for monitoring the education process, which should
ultimately improve student performance (cf., e.g., Bishop and Wößmann, 2004;
Bishop, 2006). The accountability introduced by external exams can help to face
the challenge for the institutional set-up of school systems to create a set of
incentives that encourages school personnel to behave in ways that do not
necessarily further their own interests, but rather the interest of best student
learning. For instance, without the right incentives, teachers may avoid using the
most promising teaching techniques, preferring to use the techniques they find
most convenient. If a country assesses the performance of students with some sort
of external exam and uses this information to monitor teachers, teachers may put
aside their other interests and focus mainly on raising student achievement. In sum,
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testing performance can make students and educational providers accountable for
what they learn and teach.15
The evidence from the international student achievement tests shows exactly
that. Students perform substantially better in countries that have external exit-exam
systems than in countries without external exit-exam systems. This is true in
TIMSS, in TIMSS-Repeat and in PISA (cf. Wößmann, 2003a, 2003b, 2005a; Fuchs
and Wößmann, 2006), as well as in other previous international achievement tests
(cf. also Bishop, 1997, 2006). By and large, the evidence suggests that the effect
may well be larger than a whole grade-level equivalent. That is, student
performance is immensely higher where schools and students are held accountable
by external exams.
Similarly, students perform better where parents take interest in teaching
matters, suggesting positive effects both of parental choices and of parents holding
schools and children accountable (Wößmann, 2003a). Also, students perform better
where teachers place a lot of emphasis on monitoring student progress by regular
tests and exams (Fuchs and Wößmann, 2006). This is additional evidence that
accountability for students increases their educational performance. Furthermore,
this is the case in primary school (PIRLS) just as well as in secondary school
(Fuchs and Wößmann, 2004b).
In the two national education systems where the existence of external exams
varies within countries because some regions feature them and others not, Canada
and Germany, it has similarly been shown that students perform better in regions
with external exams (cf. Bishop 1997; Jürges et al., 2005). In a related literature,
Figlio and Lucas (2004) report U.S. evidence on positive effects of grading
standards on student achievement. Another means to increase accountability are
explicit school-focused accountability systems, which have been shown to increase
students’ learning achievement in the United States (Carnoy and Loeb, 2003;
Hanushek and Raymond, 2004; Jacob, 2005). One institutional set-up that
combines accountability with parental choice are systems which give students in
schools that repeatedly do badly on the accountability test a voucher to attend
private schools. In Florida, the threat of becoming subject to private-school choice
if failing on the test has been shown to increase school performance particularly for
disadvantaged students (West and Peterson, 2006).
It should be borne in mind, though, that designing proper accountability systems
that hold actors accountable for only those outcomes for which they are really
responsible is not an easy task. External exit examinations can introduce incentives
for students if they produce signals of accomplishment that have real consequences
for students. Bishop (2006) suggests that a well-designed system of external exit
examinations should be curriculum-based, define achievement relative to an
15

Two recent collections of work on accountability are Evers and Walberg (2002) and
Peterson and West (2003).
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external standard, measure the full range and signal multiple levels of achievement,
and cover the vast majority of students.
By contrast, accountability systems that aim to create proper incentives for
schools require a value-added approach which tests the learning gains (rather than
levels) of each individual student (cf. Kane and Staiger, 2002; Ladd and Walsh,
2002). School-focused accountability systems can also lead to strategic responses
on part of teachers and schools, for example by increasing placements of lowperforming students in special-education programs which are outside the
accountability system or by pre-emptively retaining students (Jacob, 2005). Highstakes testing may also introduce incentives for cheating (Jacob and Levitt, 2003).
Thus, in implementing accountability systems, it is crucial to provide means that
keep strategic responses and fraud to a minimum. By contrast, worries about the
direct costs of implementing accountability systems should not be overstated, as
the costs of the accountability programs implemented in several U.S. states that
include comprehensive external testing have been shown to be minuscule (Hoxby,
2002).

3.4 External Exams as the “Currency” of Decentralized School
Systems
So far, school autonomy and external exams were considered as unrelated
institutional features. However, there are reasons to expect that external exams and
school autonomy are complementary, in the sense that the one is particularly
effective if the other is also in place (cf. Wößmann, 2005a for details). Put
differently, external exams are a pre-requisite for decentralized, choice-based
systems of autonomous schools to function properly. In this sense, external exams
are the “currency” of decentralized school systems (Wößmann, 2003c).
In the economic system, money is an institutional feature that allows one to
value and compare different objects. This kind of price system creates knowledge
that no single person can gather. External exams can provide such “price
information” to the education system. The important feature is that the exams are
instituted as standardized tests by independent institutions and in a manner external
to the individual school, so that they provide independent and comparable
information on how the school performs. Parents can use this information created
by external exams to make proper choices. This is the core of the idea of
accountability: It creates competition where beforehand no comparable yardstick
was available to make informed choices. Once this “price system” is in place, a
system of decentralized, autonomous schools can be expected to work much better
than any centralized system could, both because the autonomous schools can use
their superior local knowledge about how to best teach their students and because
competition provides them incentives to focus their efforts on student learning.
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This assertion can be corroborated by evidence from the cross-country pattern
of student performance. The results show that external exit exams improve
educational performance, and at the same time that school autonomy is more
beneficial in systems with external exams (Wößmann, 2003c, 2005a; Fuchs and
Wößmann, 2006). In several decision-making areas, external exams even turn an
initially negative autonomy effect around into a positive effect.
One such case is depicted in chart 5, which plots students’ math performance in
TIMSS and TIMSS-Repeat under the four conditions resulting from the presence
and absence of central exams and school autonomy over teacher salaries: The
performance of students in schools without salary autonomy in systems without
central exams; with autonomy but without central exams; without autonomy but
with central exams; and with both autonomy and central exams. Performance is
depicted relative to the condition with the lowest performance, which is the
condition of salary autonomy without central exams.
As chart 5 shows, school autonomy regarding teacher salaries has a negative
effect on student performance in systems without central exams. In systems with
central exams, student performance is generally higher than in systems without
central exams, both in the case with and without school autonomy. In addition,
however, it is striking that the effect of school autonomy is turned completely
around in systems with central exams: Salary autonomy of schools has positive
effects on student performance in central-exam systems.
This is strong evidence of complementarity between accountability and
decentralized choice. Without the accountability introduced by central exams,
schools behave opportunistically because their local opportunistic behavior cannot
be externally observed and thus cannot be sanctioned. Hence school decisionmakers do not feel obliged to set teacher salaries so as to contribute to enhancing
student performance, but can use their decision-making autonomy to promote other
interests. In contrast, central exams provide information about whether the schools
perform well or not, so that parents and supervisory authorities can draw possible
consequences from school behavior that weakens performance. This creates
incentives for decision-makers in schools not to exploit their autonomy in setting
teacher salaries in an opportunistic way, but to use it in order to effectively
promote student performance. The benefits of superior local knowledge then come
into effect, as school decision-makers ought to know better than any central
authority which teachers deserve to be rewarded for good work.
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Chart 5: External Exams, Salary Autonomy and Learning
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That is, the accountability introduced by the “price information” of external exams
creates competition, which brings the beneficial effects of local school choices to
the fore. The very same effects of school autonomy over teacher salaries with and
without central exams are found not only in TIMSS and TIMSS-Repeat, but also in
PISA (Fuchs and Wößmann, 2006). Likewise, similar cases where external exams
turn a negative autonomy effect around into a positive effect have been found for
such decision-making areas as school autonomy in determining course content and
teacher influence on resource funding. More generally, in several additional
decision-making areas the general pattern of the evidence suggests that school
autonomy is better for student performance when external exit exams are in place
(cf. Wößmann, 2005a for details).
In sum, external exams can be regarded as the “currency” of school systems:
They are a measure of value which prevents decentralized opportunism. As such,
they are a precondition for decentralized education systems to achieve high student
performance. Efficient education policies would thus combine external exams with
school autonomy, setting and testing standards externally but leaving it up to
schools how to pursue them.
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4. Summary and Conclusion
Without doubt, fostering the human capital of the population will have to be part of
any successful growth strategy in today’s knowledge-based economy. But how can
we improve the quality of schools that produce this human capital? The conclusion
that can be drawn from the evidence based on four extensive international student
achievement tests is clear: Institutions matter! In particular, institutional features
that ensure choice, autonomy and accountability in the school system are key to
high student performance. The different institutional effects add up to a huge
aggregate effect. For example, their effects in TIMSS add up to more than 200 testscore points, compared to an international standard deviation of 100 test-score
points and to a grade-level equivalent of 40 test-score points (Wößmann, 2003a).
Similarly, about a quarter of the total international variation in educational
performance in PISA can be accounted for by international variation in the
institutional features (Fuchs and Wößmann, 2006). That is, the institutional effects
are very large indeed.
The lessons that school policy can learn from the cross-country evidence
include that students perform better:
• in countries with more competition from privately managed schools;
• in countries where public funding ensures that all families can make choices;
• in schools that have autonomy in process and personnel decisions;
• if their teachers have both incentives and power to select appropriate teaching
methods;
• where parents take interest in teaching matters;
• where student progress is monitored by regular testing;
• where schools are held accountable by external exams; and
• where external exams and school autonomy are combined.
The evidence based on international comparisons across numerous countries allows
all countries to learn from each other in terms of what works best in the education
system. No single country in the world has the single “first best” education system
that does everything right. The cross-country perspective taken in this paper
enables the exploitation of institutional variations between all the participating
countries. Thereby, it allows both to analyze the underlying reasons for differing
performance and to learn from each other in terms of revealed best educational
practice.
It is clear that this international evidence can only provide the “big picture” of
results, revealing broad patterns but not specifics of implementation details. Surely,
implementation is crucial with any of the institutional features discussed, and more
detailed research is needed to learn how to implement competition, autonomy and
accountability in different circumstances. But by depicting the “average” effect of
these institutions as implemented in the real-world education systems across the
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countries, the cross-country results can reveal some of the main driving forces of
success in the education system.
Also, looking at competition, autonomy and accountability is not an exhaustive
treatment of the relevant institutional features of education systems. For example,
monetary incentives for teachers based on their students’ performance have been
shown to improve student learning in Israel immensely (Lavy, 2002, 2004).
Similarly, Atkinson et al. (2004) find that the introduction of performance-related
pay had a substantial positive impact on student achievement in England.16 Teacher
incentives are particularly crucial because arguably, apart from the students
themselves, teachers constitute the most important “input” in the education process,
in terms of both cost and content (cf. Rivkin et al., 2005). Another institutional
feature with possibly important implications for educational performance is the
extent of tracking of students into different types of school, which has been shown
to be associated with increased inequality of student achievement across countries
(Hanushek and Wößmann, 2006). Likewise, the extent of the pre-school education
system can have large impact on students’ later learning achievement (Schütz et al.,
2005). Thus, interventions at early ages may be particularly relevant, given the
importance of early childhood investments for later human capital investments over
the life cycle (Carneiro and Heckman, 2003; Cunha et al., 2006).
When asking how education policies can create the competencies and learning
achievements required for citizens and societies to prosper in the future, the
binding constraint seems to be institutional reforms, not resource expansions within
the current institutional systems. For educational investments to translate into
student learning, all the people involved in the education process have to face the
right incentives that make them act in ways that advance student performance. The
international evidence summarized in this paper suggests that institutional
structures that create performance-conducive incentives by introducing
competition, autonomy and accountability stand a good chance of improving the
quality of schools which is crucial for long-run economic growth.
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