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Just as currencies serve as a unit of value in the
economic system, central exams can act as a mea-
sure of value in education systems, thereby miti-
gating informational asymmetries and preventing
opportunistic behaviour in decentralised decision-
making. Central exams are thus a precondition for
decentralised education systems to achieve high
student performance. This article first outlines this
complementarity between central exams and
school autonomy in a principal-agent model of
educational provision, and then tests it empirically
using the TIMSS international student achieve-
ment tests as a basis for a cross-country institu-
tional comparison of education systems. Micro-
econometric estimations reveal large positive
effects of central exams on student performance. In
education systems without central exams, school
autonomy often has a negative impact on student
performance. Central exams remove these nega-
tive effects of autonomy and convert them into
positive effects in the case of school autonomy in
salary decisions. Efficient education policies would
thus combine central exams with school autonomy,
setting and testing standards externally but leaving
it up to schools how to pursue them.

Introduction

A high quality of the education learnt in schools
leads to higher productivity and a more balanced
income distribution of an economy (Wößmann
2003a, 2003b; Grundlach, Navarro de Pablo and

Weisert 2003). It is thus critical (not only) from an
economic perspective to determine how the quali-
ty of educational performance may be improved.
Extensive empirical evidence suggests that this
cannot be done merely by spending more on edu-
cation. In most cases, additional resources do not
seem to improve student performance either over
time or in a cross-sectional comparison (Gundlach,
Wößmann and Gmelin 2001; Hanushek 2002, 2003;
Wößmann and West 2002). In contrast, an institu-
tional structure of the education system which sets
appropriate incentives is associated with better
student performance (Wößmann 2003c).

Central or external exams have been identified as
such a performance-promoting institution (Bishop
1997; Wößmann 2003c). Instead of leaving the
organization, implementation and marking of the
examination of educational performance to indi-
vidual teachers or schools, central exams are run by
an external agency. The comparable information
on student performance generated in this way
changes the information status in the education
system. Central exams thus change the incentives
affecting all those involved in the educational
process: the performance achieved by students,
teachers and schools becomes objectified, thus
providing the basis for appropriate consequences.
The result is the creation of performance-promot-
ing incentives for everyone concerned (Bishop and
Wößmann 2004). It is not crucial whether the “cen-
tral” exams are run by a national authority, region-
al authorities or in a standardised way by private
service providers; the important thing is that they
are organized “externally” with respect to the indi-
vidual school.

This article examines the impact of the incentives
created by central exams on the relative effective-
ness of decentralised school systems. Its core mes-
sage is that central exams – despite their apparent
implication of a centralisation – need by no means
be part of a centrally regulated education system.
Indeed, they are really a precondition for the effi-
cient functioning of otherwise decentralised school
systems. This is because the education system often
creates strong incentives for opportunistic behav-
iour due to its unbalanced information distribution
and the divergent interests of its principals and
agents. As long as local decision-makers cannot be
held accountable for their behaviour in these cases
because no information on performance is avail-
able, a school’s local decision-making autonomy
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will have a negative impact on student perfor-
mance. However, as soon as central exams correct
this information imbalance and reveal opportunis-
tic behaviour so that decentralised schools are
accountable for their performance, the negative
effects of autonomy can be transformed into posi-
tive ones as the benefits of superior local knowl-
edge come into play.

In this sense, therefore, school autonomy and cen-
tral exams are complementary to each other:
school autonomy leads to better educational per-
formance only thanks to the performance-promot-
ing incentives created by central exams.
Conversely, central exams can contribute to assur-
ing particularly good educational performance by
exploiting the benefits of local knowledge made
possible by this autonomy. This also means that the
frequently urged decentralisation of the school sys-
tem (for instance Weiß 1998; World Bank 1999,
pp. 49–50) can enhance performance only if it is
ensured, for instance by central exams, that the
local decision-makers have incentives to act in a
manner which promotes performance.1

To this extent, central exams can perform a role in
the school system similar to that played by curren-
cies (which are also centrally supplied) in the eco-
nomic system: just as money plays the role of a
“unit of calculation” in the economic system (see
any textbook on the theory of money, for example
Issing 1998), standardised performance tests can
assume the function of a “unit of calculation” in
the education system. By acting as a unit of calcu-
lation or “measure of value”, money allows esti-
mates of the practical value of an object to be pre-
cisely quantified and thus to be compared with its
alternatives (for instance Schumpeter 1970, pp.
25–35). Such quantitative measures of perfor-
mance and evaluation are “obviously of the very
greatest importance for the rationalisation of
behaviour, of similar importance to language and
writing” (Schumpeter 1970, p. 27).2 In a similar
way, central exams can play a decisive role as a
measure of performance and evaluation in the edu-
cation system.

Beyond this, the monetary theory of Brunner and
Meltzer (1971) stresses the role played by a cur-

rency in helping to overcome information imbal-
ances in a barter economy. In such economies,
information on market prices and commodity val-
ues is not available free of charge. Money reduces
the costs of gaining information, and “it is the
uneven distribution of information … that induces
individuals to search for, and social groups to
accept, alternatives to barter” – namely money
(Brunner and Meltzer 1971, p. 786). Just as it is a
critical function of money to reduce transaction
costs in the case of an uneven distribution of infor-
mation, central exams can help to overcome infor-
mation imbalances between the supply and
demand side by acting as a standardised unit of
measure in the education system. Like the central
money supply in the economic system, central
exams are the precondition for the effective func-
tioning of a decentralised education system of
autonomous agents.3

This article will examine the function of central
exams as the “currency unit of the education sys-
tem” first theoretically and then empirically. The
theoretical analysis maps central exams as a moni-
toring tool in a principal-agent theory of the edu-
cation system. The framework of the principal-
agent model considers the dangers of local oppor-
tunistic behaviour in addition to the advantages of
superior local knowledge. The effects of local
autonomy thus depend on the relevant scope for
opportunistic behaviour. When decisions are made
on questions of budgets or salaries in which diverg-
ing interests create strong incentives for oppor-
tunistic behaviour, central exams become critical.
This is because they make local decision-makers
accountable for their behaviour thanks to the
information they provide. Depending on whether
the education system uses central exams or not, the
positive performance effects of school autonomy
created by the exploitation of local knowledge will
either exceed the negative effects of local oppor-
tunistic behaviour or will fail to do so.

The following empirical analysis confirms this
complementary relationship between school
autonomy and central exams empirically on the
basis of the international micro-database of the
TIMSS and TIMSS-Repeat student performance

1 In this light, it is also hardly surprising that Summers and Johnson
(1996), in their overview of decentralizing reforms in the United
States, found that decentralization does not always have a positive
impact.
2 Author’s translation.

3 However, the parallels between central exams in the education
system and currencies in the economic system should not be taken
too far: currencies also perform other functions in the economic
system, for instance by acting as a medium of exchange and pay-
ment and as a means for storing value, and the measure of value
produced by central exams can only to a limited degree be viewed
as an exchange value.



tests. These cover almost half a million students in
the middle school years from 54 countries.
Interaction effects between school autonomy and
central exams are introduced into estimates of
international education production functions for
this purpose. For instance, it is found that school
autonomy in setting salaries has a statistically sig-
nificant negative effect on student performance in
the absence of central exams, but this is converted
into a statistically significant positive effect where
central exams do exist. Thus the international evi-
dence in various decision-making areas reveals a
complementarity between central exams and local
decision-making. In general, those education sys-
tems do best which combine central exams with
school autonomy, i.e. which specify standards and
monitor their attainment but simultaneously leave
it up to the individual schools how the externally
set standards should be reached.

Opportunism, local knowledge, central exams and
school autonomy

A principal-agent approach to educational

production

From a theoretical viewpoint, education provision
can be understood as a network of principal-agent
relationships in which a principal (e.g. the parents)
commissions an agent (e.g. a school director) to
perform a service (the education of the child) on
behalf of the principal. Laffont and Martimort
(2002, p. 2) describe decentralised information and
a constellation of opposing interests as the two
essential components of incentive effects which
make such principal-agent relationships a problem:
“Delegation of a task to an agent who has different
objectives than the principal who delegates this
task is problematic when information about the
agent is imperfect.” For if the agent’s interests
diverge from those of the principal and if the infor-
mation on the agent’s real performance is asym-
metrical, then the agent may pursue his own inter-
ests instead of those of the principal, without the
latter becoming aware of this behaviour and thus
being able to sanction it.

Central exams can help to resolve the problem of
incomplete monitoring of the actions of the agents
in the education system by supplying information
about the performance of individual students rela-
tive to the national (or regional) student popula-

tion. By mitigating the monitoring problems inher-
ent in principal-agent relationships, they har-
monise the incentives of the agents more strongly
with the interests of the principal and thus with the
objectives of the education system (Wößmann
2002b). They make the performance status of the
students visible and comparable for parents, teach-
ers, potential employers and advanced educational
institutions, so that better performance can be
rewarded. They also prevent that entire areas of
knowledge can be omitted in individual classes
without any consequences for marking, and they
reveal to parents and school directors whether the
teachers are effective in passing knowledge on to
their students.

School autonomy with and without monitoring

School autonomy or the decentralisation of deci-
sion-making power can be understood as such del-
egation of a task by a principal who wishes to
implement the provision of knowledge in the edu-
cation system, to agents, namely the schools. This
need not always be a “problem”: as long as no
divergent interests or asymmetrical information
exist, the agents can be expected to behave in con-
formity with the objectives. Only where both are
present, do incentives and possibilities exist for the
agents to act in an opportunistic way without
incurring the risk that such behaviour will be
noticed and sanctioned.

The danger of opportunism by decentralised deci-
sion-makers is thus limited to those decision areas in
which their interests diverge from the objective to
enhance the students’ knowledge. This is, for
instance, imaginable whenever the decision concerns
the financial position or the workload to be fulfilled
by the schools: in such cases it is rational for the
school decision-makers to favour their own interests
over promotion of student performance as long as
possible monitoring agencies such as the school gov-
ernors or the parents have no information about the
actual behaviour of the schools. In view of the decen-
tralised character of educational provision, there is
almost always a high degree of information asymme-
try about school behaviour. Nevertheless, it can be at
least partially overcome by central exams which sup-
ply information about actual performance. Thus cen-
tral exams have a considerable impact on the effi-
ciency of educational provision whenever divergent
interests in a decision-making situation make
opportunistic behaviour probable.
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In considering school autonomy in the education
system, another important point must be added: in
many decision-making areas, local decision-makers
know much better than a central agency ever could
how education services can be most efficiently pro-
vided. Thus teachers usually have a local knowl-
edge lead as regards the best way of teaching their
specific students a specific subject. This is only one
example of the widespread “knowledge of the par-
ticular circumstances of time and place” (Hayek
1945, p. 522) which can make provision by a local
agent much more efficient than by a central plan-
ning authority. But the decisive factor is whether
these decision-makers also have the incentive to
exploit their local knowledge lead in providing
educational services. This will be the case only
when others become aware of whether they have
made the effort to utilise their local knowledge –
i.e. only when information asymmetries are
bridged, for instance by central exams.

Figure 1 represents the corresponding effects on
performance by school autonomy for various deci-
sion-making areas which may be characterized by
the presence or absence of incentives for oppor-
tunistic behaviour and of local knowledge leads. In
those areas where no incentives for opportunistic
behaviour exist because the interests of agents and
principal do not diverge, the effects of school
autonomy on performance may be very simply
determined: if local decision-makers have a knowl-
edge lead in such areas, then school autonomy has
a positive effect on educational performance. This
is because the advantages of local decision-making
(local knowledge lead) exist, while the disadvan-

tages (opportunistic behaviour) do not. If local
decision-makers have no knowledge lead in these
areas, there will be no difference between decen-
tralised and centralised decision-making. In both
cases, it makes no difference on the effect of school
autonomy on student performance whether the
education system uses central exams or not: there
is by definition no risk of any opportunistic behav-
iour which would have to be averted.

Central exams are of importance for the effect of
school autonomy on performance only in decision-
making areas offering incentives for opportunistic
behaviour due to the diverging interests of the
agents and the principal. Let us first consider those
areas without a local knowledge lead and conse-
quently with no benefits of decentralised decision-
making. If the education system has no central
exams, then school autonomy has a negative
impact on student performance in these areas
because decentralised decision-making – unlike
centralised decision-making – leads to opportunis-
tic behaviour. But if central exams do exist, the
risks of local opportunistic behaviour and thus of
negative performance effects are averted even in
the case of decentralised decision-making. There
are consequently no differences in performance
between autonomous and central decision-making.

Finally, if a decision-making area contains both
incentives for opportunistic behaviour and benefits
of superior local knowledge, then the performance
effects of decentralised decisions again depend on
the existence of central exams. If such exams do

exist, then the disadvantages of
opportunistic behaviour are
averted, so that the local
knowledge lead is likely to pro-
duce an overall positive effect
of school autonomy on perfor-
mance. Without such exams,
however, the advantage of
superior local knowledge must
be weighed against the disad-
vantages of opportunistic be-
haviour, and the overall effect
of school autonomy depends on
the relative size of these two
partial effects. So it is not obvi-
ous whether these decision-
making areas yield a slightly
positive effect, no effect or an
overall negative effect of school

Figure 1



autonomy. On the basis of the empirical results
reported in the next section, in which the negative
effect of opportunism generally appears to out-
weigh the positive effect of superior knowledge, an
overall negative effect is shown in Figure 1. In this
case, central exams turn an originally negative
effect of school autonomy on performance com-
pletely round to become a positive effect.

The international evidence

The TIMSS datasets

In order to test these theoretically derived
hypotheses empirically, I use the data of the two
international comparative tests of student perfor-
mance of the Third International Mathematics and
Science Study (TIMSS). The TIMS study was ini-
tially carried out in 1995 (“TIMSS-95”) and
repeated in 1999 (“TIMSS-Repeat“). Whereas
TIMSS-95 has internationally comparable data for
266,545 students from 6,107 schools in 39 countries,
TIMSS-Repeat covers 180,544 students from 6,068
schools in 38 countries. The pooled database thus
contains a total of 447,089 student and 77 country
observations, and as only 23 countries took part in
both tests, the pooled database contains 54 differ-
ent countries.4

Both TIMS studies were carried out by the
International Association for the Evaluation of
Educational Achievement (IEA). In the middle-
school years, TIMSS-95 tested the two grades with
the largest proportion of thirteen-year-olds, which
correspond in most countries to seventh and eighth
grades, whereas TIMSS-Repeat tested only the
upper of these two grades. A representative ran-
dom sample of around 150 schools was taken with-
in each country, and one (randomly selected)
eighth class as well as – in TIMSS-95 – one seventh
class were completely tested in each school.

This article uses the individual student data of the
pooled database, so that as many different educa-
tion systems with and without central exams as
possible can be considered, as well as local differ-
ences in the degree of school autonomy within
these systems. In addition to the performance data

on math and science of the individual students, the
TIMSS database contains extensive background
information obtained via various questionnaires.
Thus data from student questionnaires allow the
control of extensive influences resulting from the
personal and family background of the students.
Teacher questionnaires contain data on both
teacher characteristics and class resources as well
as on the influence of teachers in various decision-
making areas. Finally, questionnaires of school
directors in particular provide information about
the degree of school autonomy in various decision-
making areas.

In addition to this TIMSS data, the database used
here contains information about whether central
exit exams are held at the end of secondary school-
ing in the countries concerned (or in regions with-
in these countries). All forms of “curriculum-based
external exit exam systems” (Bishop 1997) are con-
sidered here, but not university entrance exams
which are not taken by all students and thus do not
represent an integral part of the education system.
The information about central exams is taken from
comparative educational studies, educational ency-
clopaedias, interviews with representatives of the
various national education systems, government
documents and background documentation. In
cases in which central exams are taken in only
some regions of a country, the data used specifies
the proportion of students who take them.

Central exams and student performance

Before examining the difference between autono-
my effects in education systems with and without
central exams in the next section, the general
impact of central exams on student performance
will initially be estimated by means of an interna-
tional comparison of student performance in sys-
tems with and without central exams. The effect α
of central exams E is estimated with the aid of the
following equation:

(1)

where Ec is the proportion of students in country c
who take part in central exams.5 Tilsc is the test
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Gonzalez and Smith (1997) and Gonzalez and Miles (2001).
Wößmann (2003c, 2002b) contains more detailed information and
notes on the specific database used in this paper.

5 As these involve national central-exam systems in most cases, E is
usually assigned the dummy values 0 or 1.

,
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score of student i in class l in school s in country c.
The TIMSS test scores are scaled so that each dis-
cipline has an international mean of 500 and an
international standard deviation of 100. In addition
to twelve indicators of school autonomy A in vari-
ous decision-making areas, the estimate also con-
trols for an extensive control-variable vector C,
which contains 17 variables for the student’s per-
sonal and family background, 13 variables for
school resources and teacher characteristics and
six variables for other institutional features of the
education system such as the centralisation of cur-
ricula and textbooks.6 The error term has several
components at various levels: µ is a country-specif-
ic, η a school-specific, ν a class-specific and ε a stu-
dent-specific component.7

The estimation results reported in Table 1 for the
effect of central exams confirm that students in
schools with such exams show a statistically signif-
icant better performance than those in schools
without them. This applies both to math and sci-
ence, and both for TIMSS and TIMSS-Repeat. In
the pooled database, the effect of central exams is
equal to 42.7 percent of an international standard
deviation in math and 35.9 percent in science. This
corresponds approximately to the difference in
performance between students of the seventh and
eighth classes, i.e. the knowledge learnt in an entire
school year. The results of TIMSS-Repeat thus cor-
roborate previous results obtained exclusively on
the basis of TIMSS (Bishop 1997; Wößmann
2002a), namely that students perform better in
education systems with central exams. Moreover,
the magnitude of the effect estimated for TIMSS-
Repeat is not statistically significantly different
from that estimated for TIMSS-95.

In principle, it is conceivable
that these least-squares esti-

mates of the effect of central exams are biased by
endogeneity problems (for instance Jürges et al.
2003). Thus, there may be omitted variables at the
country level which are correlated with the exis-
tence of central-exam systems and which cause the
correlation with student performance. Four areas of
possibly distorting country characteristics are par-
ticularly conceivable: firstly other institutional cir-
cumstances of the education system; secondly the
general level of centralisation of a country; thirdly
the homogeneity of the population; and fourthly
cultural differences between countries. Because the
use of central exams is not randomly distributed
between countries but occurs most often in cen-
tralised or homogeneous countries or is associated
with other institutions or cultural characteristics,
and because these other country characteristics
lead to differences in student performance, a simple
least-squares estimate of the effect of central exams
would be biased by such effects.

In the first three cases, it should be possible to
eliminate at least most of this distortion by consid-
ering additional corresponding control variables.
Thus the reported specification already contains a
large number of institutional control variables
(including the centralisation of the curriculum and
of textbook approval), and tests show that their
inclusion has no significant impact on the estimat-
ed effect of central exams. To control for the gen-
eral centralisation of the education system and the
homogeneity of the population, the share of the
educational budget controlled by the central gov-
ernment as well as a measure of ethno-linguistic
fractionalisation of the population were addition-
ally included in the specification as control vari-
ables, without significantly changing the estimated
effect of central exams.

Table 1
The effect of central exams on student performance

Estimates of the coefficient on central exams. – Dependent variable: TIMSS
test score. – Control variables: 48 student, family, resource, teacher and
institutional characteristics. – Clustering-robust standard errors (at country
level) in parentheses.

Math Science Students Countries

TIMSS-95
TIMSS-Repeat
Both
Both, with regional
dummies

40.9*  (13.5)
47.0*  (13.5)
42.7*  (  9.8)

28.6†  (13.2)

39.7*  (  9.9)
35.9*  (12.9)
35.9*  (  8.3)

41.7*  (10.8)

266,545
180,544
447,089

447,089

39
38
77

77

Significance level (based on clustering-robust standard errors):
* 1 percent;  † 5 percent.

Source: Wößmann (2003d).

6 The individual control variables are
reported in Table A1 in Wößmann
(2002b).
7 The error components are implemented
by clustering-robust linear regression
(CRLR). In calculating the effect of cen-
tral exams, CRLR considers possible
interdependences of the error terms for
students within a country – and, below, in
calculating the effects of autonomy, with-
in individual schools – in the calculation
of the standard errors (Moulton 1986;
Deaton 1997, pp. 74-78). The stratified
random sampling in TIMSS is taken into
account by weighting the observation of
each student within his country with his
survey probability (DuMouchel and
Duncan 1983; Wooldridge 2001); at the
same time all countries are weighted
equally.



Finally, in order to test whether
the effect of central exams cap-
tures other cultural differences
between countries, regional
(continental) dummies may be
added as additional control vari-
ables. As a result, the effect of
central exams is estimated exclu-
sively on the basis of inter-
regional variation. Thus inter-
regional cultural differences
such as those prevailing between
Asian and European value sys-
tems no longer affect the esti-
mate of central exams. As shown
in Table 1, the estimations yield
statistically significant effects of
central exams even if all variations between the
nine regions of Western Europe, Eastern Europe,
North America, South America, Oceania, Asia,
Middle East, North Africa and South Africa are
ignored. Consequently, the estimated effect of cen-
tral exams does not appear to be affected either by
other institutional differences, nor by the general
degree of a country’s centralisation or homogene-
ity, nor by cultural differences, but to reflect the
effect of external exams on student performance.

School autonomy and student performance with

and without central exams

In order to examine whether – as derived above –
the existence of central exams impacts the effect of
school autonomy on student performance, addi-
tional interaction terms will be added between
central exams E and the indicators of school auton-
omy A in equation (1):

(2)

The estimated interaction effects show whether
the effect of school autonomy in various decision-
making areas differs between education systems
with and without central exams. The complete
results for the estimated effects of autonomy and
interaction terms are listed in Table A1 in the
appendix.8 The most striking findings will be dis-
cussed individually below on the basis of several
diagrams.

The following diagrams represent student perfor-
mance under the four conditions resulting from the
presence and absence of school autonomy and cen-
tral exams for each of the various decision-making
areas: the performance of students in schools with-
out 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. In each diagram, stu-
dent performance is shown relative to the condi-
tion with the lowest performance.9

Figure 2a shows the case of whether schools are
responsible for deciding on teacher salaries. In sys-
tems without central exams, school autonomy
regarding teacher salaries has a negative effect on
student performance. In systems with central
exams, student performance is – as found before –
generally higher than in systems without central
exams, both in cases with and without school
autonomy. In addition, however, it is striking that
the effect of school autonomy on student perfor-
mance in systems with central exams is turned
completely around: salary autonomy of schools has
positive effects on student performance in central-
exam systems.10

Decisions on teacher salaries thus appear to
involve both incentives for opportunistic behav-
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8 The results reported here refer to math performance; similar
results were found for science performance (Wößmann 2002b).

9 The estimates on which these diagrams are based control for all
the control variables of family, resources and institutions of equa-
tion (2), but – unlike the results reported in Table A1 – not for fur-
ther interaction effects between central exams and family/institu-
tion variables. Otherwise, the specific effect of central exams would
be estimated quite imprecisely and the bars for the effects in cen-
tral-exam systems would consequently be based on imprecise esti-
mates (Wößmann 2002b).
10 Unless otherwise reported, all the effects shown in Figures 2–4
are statistically significant.
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iour and local knowledge leads
(cf. Figure 1): without central
exams, the negative perfor-
mance effects of opportunistic
decisions taken by the schools
dominate, as this local oppor-
tunistic behaviour cannot be
externally observed and thus
cannot be sanctioned. Hence
school decision-makers do not
feel obliged to set teacher
salaries so as to contribute to
enhancing student perfor-
mance, but can use their deci-
sion-making autonomy to pro-
mote other interests. In con-
trast, central exams provide
information about whether the
schools perform well or not, so that supervisory
authorities and parents can draw possible conse-
quences from that type of school behaviour which
weakens performance. This creates incentives for
the decision-makers in the schools not to exploit
their autonomy in setting teacher salaries in an
opportunistic way, but to use it in order to effec-
tively 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.

The case is similar when decisions on school
resources are decentralised in such a way that teach-
ers have a say in the funds available for resources
(Figure 2b). In this decision-making area too, decen-
tralised decision-making autonomy has a negative
effect on student performance in systems without
central exams, whereas it has a positive effect in sys-
tems with central exams. However, the difference
between schools with and without teacher influence
on resource funding in systems with central exams is
not statistically significant. This could be due either
to the fact that opportunistic behaviour is not
entirely prevented by central exams in such cases
and consequently weakens the positive effects of
local knowledge, or to the fact that no significant
local knowledge lead exists here.

The same appears to be the case to an enhanced
degree in the decision-making areas shown in
Figure 3. In systems without central exams, school
autonomy in budgeting has a negative impact on
student performance (Figure 3a), which may be

due to incentives for opportunistic behaviour in
funding. In systems with central exams, this nega-
tive effect of school autonomy disappears,
although without turning into a significant positive
effect. This could be due to the fact that external
agencies need by no means have a knowledge dis-
advantage in budget questions compared to indi-
vidual schools which often lack the required spe-
cialist staff.

We see the same picture when we ask whether the
teachers of a school collectively have a say in the
curriculum to be taught (Figure 3b). Without mon-
itoring by central exams, such collective teacher
influence has a negative impact on student perfor-
mance, which may be due to opportunistic interests
of the teachers as regards the workload to be ful-
filled. If a central-exam system does exist, then this
negative performance effect is attenuated into an
insignificant effect of teacher autonomy. This can
be rationalised within the framework of the above
model by assuming attenuated opportunistic
behaviour with the simultaneous absence of local
knowledge leads where decisions are taken collec-
tively by the teachers.11

Things look different when individual teachers
rather than the teachers’ collective can influence
the curriculum (Figure 4a). In this case, a positive
effect of teacher autonomy on student perfor-
mance is observed in systems with and without
central exams, showing no statistically significant
difference between the two systems. In the model

Figure 3

11 It should be noted that the underlying estimate controls for the
influence of individual teachers on the curriculum, so that the indi-
vidual knowledge benefits of the teachers are kept constant.



framework considered here, this would mean that

the individual teachers are unable to push through

opportunistic forms of behaviour in addition to

their collective influence, but that they possess

local knowledge advantages as individuals.

Finally, Figure 4b depicts a decision-making area in

which the presence of central exams attenuates a

positive autonomy effect: if individual teachers in

systems without central exams have a say in the

textbooks used, this has a positive effect on student

performance. This is likely to be due to local

knowledge leads which are not counteracted by

opportunistic interests, as the teachers would do

themselves a disservice if they were to select

unsuitable books. This positive effect of teacher

autonomy is smaller and statistically insignificant

in systems with central exams. In contrast to the

simplified presentation of Figure 1, therefore, a

local knowledge lead can result in a difference in

the autonomy effect on student performance

between systems with and without central exams

despite a lack of incentives for opportunistic

behaviour. This weakening of the autonomy effect

may be due to central exams inhibiting local deci-

sion-makers from fully exploiting their local

knowledge. However, it should be noted that in this

case too the overall performance of students in

central-exam systems is still far superior to that in

systems without central exams.

The last case illustrated in Figure 1, which contains

neither incentives for opportunistic behaviour nor

local knowledge leads, is of relatively little interest

for a consideration of autonomy effects. This is

because autonomy then has no influence on stu-

dent performance either with
or without central exams. This
could be the case for math in
the decision-making area of
teacher autonomy in decisions
on the type of equipment, as
reported in Table A1, where no
significant autonomy effects
are detected. However, in sci-
ence there is a small but statis-
tically significant positive
autonomy effect which is slight-
ly attenuated in central-exam
systems, which would indicate
the presence of local knowl-
edge leads without oppor-
tunism. Table A1 reports the

same scheme for school autonomy in purchasing
supplies. In contrast, teacher autonomy in the
selection of subject areas is another example of a
decision-making area offering incentives for
opportunism but without a local knowledge lead:
here, a negative autonomy effect in systems with-
out central exams is largely eliminated by central
exams.12

Concluding remarks

By overcoming information imbalances in the edu-
cation system, central exams help otherwise decen-
tralised school systems to benefit from local
knowledge leads without suffering from local
opportunistic behaviour. Thus central exams can
act like a “currency” of the education system: as a
centrally supplied measure of performance and
evaluation, they reduce the transaction costs
caused by incomplete contracts in the case of
asymmetric information between principals and
agents. They thus prove to be complementary to
school autonomy: by reducing the opportunistic
behaviour of local decision-makers, they become a
precondition for the efficient operation of decen-
tralised education systems.

Consequently, central-exam systems do not only
change the behaviour of students but indeed of all
agents involved in the education process. They re-
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Figure 4

12 The results for the case of school autonomy in teacher selection
shown in Table A1 are hard to rationalize.They are restricted to the
case of math; in science, systems without central exams do not pro-
duce an autonomy effect, and this is converted into a positive effect
with central exams. This is the only case in which the science results
diverge fundamentally from those in math. For a discussion of fur-
ther institutional interaction effects with central exams, see
Wößmann (2002b).
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orient the incentives towards a promotion of
scholastic performance. The change in the behav-
iour of the decision-makers in the schools will also
affect the impact of schools’ autonomy. This will
consequently act as a mechanism via which central
exams lead to improved student performance. An
efficient education policy would consequently
combine central exams with school autonomy, i.e. it
would specify standards and monitor their attain-
ment, but simultaneously leave it up to the schools
as to how these standards should be realized.

In examining the role played by a currency, it has
often been noted that the poorer sections of society
tend to suffer disproportionately when the function
of money as a measure of value is depleted – for
instance as a result of inflation. In a similar way, one
may ask whether central exams also show such dis-
torted distribution effects. More detailed estimates
which consider the interactions between central
exams and indicators of a student’s family back-
ground show that the impact of central exams real-
ly does differ considerably for students from vari-
ous family backgrounds (Wößmann 2002b). Thus
the effect of the level of parental education on chil-
dren’s performance in systems without central
exams is far greater than in systems with such
exams. This difference between the two systems is
statistically highly significant, especially in math.
The weaker scholastic performance of immigrant
children of the first and second generations is also
far less pronounced in systems with central exams
than in systems without them. These findings sug-
gest that central exams contribute to fairer educa-
tional opportunities for students from diverse fam-
ily backgrounds – or in other words: the lack of the
“currency” of central exams has negative distribu-
tion effects also in the education system.

Central exams need not eliminate all types of dis-
tinctions between schools. The performance effects
examined here refer to the basic skills which
should be possessed by all thirteen-year-old stu-
dents in math. Supporters of homogeneous and dif-
ferentiated school systems respectively ought to be
able to agree that the acquisition of such basic
skills should be a central objective of every school
system. In this respect, it is of importance that the
TIMSS test results used in the reported analyses
are not based on the respective central exam of
each country but on an independent test which has
been accepted by all participating countries as cor-
responding to their respective math and science

curricula. Hence, central exams do not lead to a sit-
uation where teachers merely get their students to
learn for the possible questions coming up in the
respective central exams by heart and the students
then “cram” for the test in question – for this
would not affect their performance in the TIMSS
tests. Instead, the reported estimates suggest that
central exams really do lead to students acquiring
a better basic knowledge in math and science.
Beyond this, it should also be noted that in the case
of external exams too, performance requirements
can be differentiated and schools’ focal interests
can be reflected.

Beyond the reported empirical results relating to
central exit exams at the end of secondary educa-
tion, the theory presented here suggests that more
regular central exams in the course of primary and
secondary education could well yield further posi-
tive effects. Such regular external exams in various
grades would improve the information status in the
education system still further. Thanks to their early
availability, in the case of unsatisfactory perfor-
mance they would also allow countermeasures to be
taken far ahead of the end of secondary education.
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Appendix
Table A1

Interaction effects of central exams and school autonomy

Estimates of the respective autonomy coefficient and of the interaction
coefficient with central exams. – Dependent variable: TIMSS math test score.
– Control variables: 36 student, family, resource, teacher and institutional
characteristics as well as 17 interaction effects of student, family and
institutional characteristics with central exams. – Clustering-robust standard
errors (at school level) in parentheses.

In systems without
central examsa

Change in systems
with central examsb

School autonomy
  School budget
  Purchase of supplies
  Selection of teachers
  Teacher salaries

– 6.9†  (2.8)
7.1†  (3.2)

21.6*  (2.6)
– 28.3*  (3.6)

7.7†  (3.5)
– 5.7   (5.0)

– 20.2*  (3.1)
50.2*  (4.1)

Teacher influence
  Funds for resources
  Type of resources
  Subject areas
  Textbooks
  Curriculum
    Individual teachers
    Subject teachers collectively
    School teachers collectively
    Teacher unions

– 24.7*  (5.1)
3.0   (2.8)

– 12.3*  (2.3)
11.6*  (3.1)

14.6*  (2.1)
– 5.0†  (2.4)

– 14.7*  (2.1)
– 8.5   (5.4)

29.1*  (6.3)
– 3.5   (3.8)

8.7*  (2.8)
– 11.7*  (3.6)

– 3.9  (2.7)
2.8  (3.1)
6.5† (2.8)

– 29.5* (8.7)

Students (unit of observation) 447,089

Schools (primary sampling unit) 12,175

Countries 77

R2 0.296

Significance level (based on clustering-robust standard errors):
* 1 percent;  † 5 percent.
a   Coefficient of the respective autonomy variable (β1 in equation [2]).
b Coefficient of the interaction term between central exams and the
respective  autonomy variable (β2 in equation [2]). 

Source: Wößmann (2002b).


