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Abstract
The PISA studies in recent years have disclosed fundamental problems in the educational and training systems of
many countries. According to the studies, it seems that simply increasing the education expenditures per pupil
regularly does not sufficiently achieve better pupil performances. This "input-oriented" policy does not have any
direct effect on the output in the form of better results by the pupils. Therefore, it is the objective of this essay to
analyze the framework conditions in which an education system can develop optimally so that the pupils achieve
better grades and/or performance at schools. We focus our analysis on the institutional factors such as
"competition in the school system," "school autonomy," "responsibility," as well as a suitable combination of
these factors. The research results of international empirical studies discussed in this paper provide a range of
approaches and proposals that governments could use as a guide or as a "cornerstone" for the design of their
schools and education systems.
Keywords: PISA, education, human capital, school performance
1. Necessary Rethinking of Education and Training Policy
Over the last few years, politicians in many European countries have been made aware of the problems in their
schools and education systems by the PISA studies. According to the investigations, increasing the educational
spending per student regularly does not satisfactorily achieve better student performance. Investments do not
reach the pupils in the end because they disappear in bureaucratic processes. This is partly due to the
opportunistic behavior of school managers and teachers. This "input-oriented" policy does not have any direct
effects on the output in the form of better results by the pupils.
Therefore, governments and politicians generally need to change their thinking to improve the qualitative
approaches of education. This was done in part by the European Qualifications Framework (EQF) in April 2008
for instance. The EQF has an "output-based" view and refers to what pupils actually learned and what kind of
knowledge and skills they acquired after completing their training programs. It is the responsibility of the state to
create the corresponding framework in which the school and training system can develop optimally so that pupils,
and in turn, their schools, perform well. Therefore, it is absolutely necessary that the state provides many
incentives for those responsible for education to take appropriate measures in order to improve the quality of
education and thereby increase the pupil output. Within this context, institutional factors play a central role,
which will be further discussed later in this paper.
In this essay, different aspects are presented and analyzed in order to make suggestions regarding how to
improve education and training policy. Basically, the objective is to maximize the student performances, which
are evaluated by international tests such as PISA and TIMSS. For this purpose, we use suitable empirical studies.
Our analysis focuses on institutional factors such as competition in the school system, school autonomy,
responsibility, and an appropriate combination of responsibility and autonomy. First, we review the role of
financial resources and teacher quality. In the following discussion, we will derive policy recommendations for
education and training policy. Figure 1 gives an overview of the main politico-economic measures for improving
education and school policy.
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Figure 1. Measures for designing education and school policy
2. The Role of Financial Resources and Teacher Quality
Educational policy in the countries we examined focuses mainly on the use of financial resources to reduce class
size or to increase the teachers’ pay. The question is whether these investments in the quantity of education
improve the performance on students and consequently improve the human capital stock of a country or they
fizzle and do not support the growth process of the country. The following studies focus on factors, such as class
size, as well as on aggregate variables, such as the total spending on education (see Hanushek 2003, pp. 66f.).
Several studies show that there is no relationship between the educational expenditure per capita and the
educational output.
Hanushek and Wössmann (2010, p 34) illustrate that for the OECD countries except Turkey and Mexico, the
average results achieved in mathematics in the PISA study of 2006 have no connection to the educational
expenditure up to a maximum of $ 20,000 per student. Further analysis shows that there is only a weak positive
correlation between educational spending and educational output. However this correlation disappears
completely when the expenditures stay under $ 25,000 per student (see Hanushek & Wössmann 2010, pp. 34f.).
The empirical work of Hanushek (2003), Wössmann (2007a) and Gundlach, Wössmann and Gmelin (2001) have
demonstrated similar conclusions: They identified only a weak correlation between educational spending and
students’ performance.
Politicians usually note that a way to improve the educational performance of pupils is to reduce class size. This
policy follows the argument that students would perform better if the teachers were able to give each student
more attention. However, this type of education policy costs the public a great deal due to the additional demand
for teachers. But what are the returns of such policies in terms of educational performance?


Wössmann (2005b, p 484) concludes that the reduction in class size is not the driving force for improving
students’ performance. The analysis of 12 European educational systems could not demonstrate that the
reduction in class size has had positive effects on the students’ outcomes. Therefore, the author expresses
serious doubts about a school policy, which only aims at reducing class sizes.



In contrast, the studies by Hoxby (2000) and Krueger (1999) show that reducing class size has positive
effects on student output. Particularly pupils in lower grade levels learn better in smaller classes.

These empirical findings show that the impact that reducing class size has on students’ performance is
ambiguous. However, many education experts and politicians have a tendency to overestimate the importance of
policies that are focused on reducing class size and not on improving the quality of education.
On the other hand, the quality of the teachers also plays an important role in student performance. Empirical
studies show that certain teachers are able to create a higher educational output than other teachers.
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Rockoff illustrates (2004, pp. 274f.) that there are large differences in the quality of teachers between
schools. This study shows specifically that the quality of teachers and their experience are positively
correlated with the mathematical and literary results in international comparisons. Students’ achievements
vary depending on the teacher’s work experience. Students taught by a teacher with 10 or more years of
experience achieved more points than the students with a less experienced teacher.



There is no correlation between a teacher’s level of education and his or her achievements in class.
According to Rivkin, Hanushek and Kain (2005, S. 449), there is no clear proof that a better education in
terms of a master’s degree improves the teacher’s achievements for a good class. Similar results are
provided by Rivkin, Hanushek and Kain (2005), Hanushek, Kain, O'Brien and Rivkin (2005), and Kane,
Rockoff and Staiger (2006). They also conclude that certain teachers are able to increase the students’
achievements significantly, but it is not due their educational levels.

The quality of teachers differs from country to country. The reasons for these differences among countries are
complex and cannot be fully explained by empirical analyses. Some of the differences in quality are due to
teachers’ experiences, but this argument cannot describe all of the variances. There are still other factors that
have not yet been implemented in the empirical studies (cf. Hanushek & Wössmann 2007, pp. 65f.). From a
research perspective, it is not entirely clear which characteristics make a teacher a good teacher. The inability to
identify specific characteristics of good teachers makes it difficult to anchor a real high quality of teachers at
schools nationwide. In this area, further efforts are needed.
3. Institutional Structures and Incentives in Training and School Systems
Institutions and education are closely linked to each other. The establishment of a well-functioning training and
school system is very difficult without appropriate institutional structures. Incentives play an extremely
important role in the education system. Education delegates need to be exposed to high degree incentives to
improve student performances. Incentives encourage people to make an effort to improve the quality of
education as a whole, particularly the students’ output, but only if these incentives are strong enough. Otherwise,
education delegates behave opportunistically and maximize their own profit, rather than the benefit to the
students.


The institutions of the educational system are responsible for monitoring the incentives in order to produce
high-quality education. Therefore, it is assumed that the institutions supply an important input to develop
the quality of education (Wössmann 2007b, p 476).



The major task of economic policy is to design the institutional framework in a way that can contribute to
the improvement of the quality of education and academic institutions. Institutional reforms by
governments generally refer to changes in competition between schools, to school autonomy in
school-related decisions, and to a system of central examinations.



The participation of the private sector in education, the decentralization of responsibilities at schools, and
the measures to provide transparency are appropriate starting points for improving the quality of education
in schools (see Wössmann 2007b, pp. 474f).

Finally, increasing human capital stock as a result of increasing the students’ cognitive abilities leads to positive
economic developments in the country. This connection has been shown in theoretical and empirical models.
This suggests that the institutional frameworks in education play an extremely important role and should be used
by the economic policy as an instrument for promoting and stabilizing economic development.
4. Competition between Schools
Institutional factors play an important role in the learning process of students. But why should more competition
between schools lead to an increase in the quality of education?
4.1 Promoting Competition among Sponsors
Economic policy encourages competition between public and private schools by taking part of the private sector
in education. This means that schools have a strong incentive to offer high quality learning opportunities to
customers - parents and students. Parents want to send their children to "productive" schools, where they learn as
much as possible. The increasing incentives on the part of educational authorities lead to a high demand and
improve the quality of education. Otherwise, the market mechanisms sort out schools of lower quality due to low
demand. The competition disciplines schools to avoid inefficiency and to operate effectively, which will finally
increase the quality of education. Therefore, school executives receive enough incentives from the competition
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between public and private schools, so they can optimally use the available resources to maximize the education
output of the students and finally win the favor of the parents (see Wössmann 2007b, p 476).
The schools assume that the incentive to "survive" promotes the willingness of school managers to increase the
educational student output and also contributes to the development of innovative concepts in the sense of
"Schumpeterian pioneer companies". Further incentives are good school curricula, a high level of well-trained
teachers as well as suitable materials and equipment in schools (see Hanushek & Wössmann 2010, p 36).
However, it is observed that many countries manage and finance a good portion of their school system at the
state level and only a small proportion is organized privately. The consequence is that in such educational and
school systems, there is only little competition which antagonizes the incentive to improve the quality and find a
disciplined way to manage costs. Furthermore, it is difficult to ensure a high quality education in the public
system because there are enormous barriers to overcome if someone wishes to leave a lower-quality school. This
makes changing schools very difficult.
4.2 Results of Empirical Studies
To examine the effect of competition on the educational performance of students, Wössmann (2007b, p 482)
analyzes international student achievement tests, such as TIMSS, TIMSS-Repeat, PISA, and PIRLS. He
concludes that pupils in countries with a relatively high proportion of privately owned schools perform better on
average on international tests than students in countries where the education system is mainly public.


For example, students achieve 9-10 points more in mathematics and science in TIMSS when the proportion
of enrolled students is 14% higher in privately-managed schools than in public schools.



A similar relationship exists when a greater proportion of public capital goes into private schools. Even an
increase of 1% in public spending in the private education sector leads to an improvement of 10 points in
mathematic performance.



The PISA studies also have concluded that the deviation between publicly and privately run schools is 16 to
20 test points in all three subjects. Thus, students perform better in those countries that have a higher
number of students registered in privately run schools.

Further studies by Wössmann (2005a, 2006), West and Wössmann (2010), and Wössmann, Luedmann, Schuetz
and West (2009) show that the existence of competition between schools improves the students’ performance at
both public and private schools. The countries that combine relatively high public expenditure with a relatively
high proportion of privately owned schools achieve the most PISA points. Furthermore, because the state also
supports private schools, poor families have the opportunity to send their children to both public as well as
private schools. Thus, the use of public capital augments the leeway in decision-making of poorer families. They
are no longer dependent on the unilateral choice of public schools. This fact contributes to greater social justice
in the school and training system (see Hanushek & Wössmann 2010, p 37).
Other studies by Neal (1997, 2002), Hoxby (2003), and Howell et al. (2002) provide empirical evidence
regarding the positive correlation of school choice and the achievements of the students. Similar effects of
competition on the student output are shown in the work by Bradley/Taylor (2002) and Levacic (2004) in
England. Also the studies of Sandström and Bergström (2005) and Björklund, Edin, Fredriksson and Krüger
(2004) emphasize the significant positive effect that competition has on the quality of educational choices in
Sweden. However, there are some reservations concerning the introduction of competition in the educational
system. Critical arguments, as described in the papers by Hoxby (2003), Nechyba (2000), and Burgess,
McConnel, Propper and Wilson (2007) emphasize that sorting out disadvantaged students or relying on at-times
inconsistent empirical results is not wise.
5. Impacts of School Autonomy
Another institutional factor that has a significant impact on the quality of education and students performance is
the degree of school autonomy. Within this context, school autonomy refers to the question how schools and
teachers can make their own decentralized decisions rather than follow centralized standards. The study by Fox
and Wössmann (2007, p 451) considers the international PISA test results and identifies that students
performance is better in schools that have a high degree of autonomy. The autonomy in decision-making
includes the employment and payment of teachers, the choice of teaching material, and other use of financial
resources.
Autonomy in these areas promotes the efficient use of resources and increases the motivation of school
executives in those schools. In the end, this autonomy leads to better quality education and consequently higher
students’ performances. Fuchs and Wössmann show that because of higher autonomy, students were
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significantly able to improve their test scores in all subjects of the PISA study. Hoxby (1999), Behrman and
King (2001), Nechyba (2003), and Bishop and Wössmann (2004) outline in their empirical studies that
decentralizing school-based decisions improves the effectiveness of schools, leads to higher student
performances, and increases the motivation of the educational authorities involved. Furthermore, they emphasize
that when teachers are exposed to strong incentives and when they can arrange lessons independently and with
appropriate teaching methods, there is a noticeable increase of the student outputs. The design of appropriate
incentive systems promote teachers to make decentralized decisions (see Fuchs & Wössmann (2007, p. 453f.).
For autonomy to succeed, it must be accompanied by responsibility. Without the assumption of responsibility,
the educational authorities would have little incentive to use the opportunity of decentralized decision-making to
improve the quality of education, leaving room for opportunistic behavior. But how can we monitor the quality
of education? External or centralized tests play an important role in monitoring the attained quality of education
in schools.
6. Responsibility and School Performance
For the decisions that schools and teachers make, the role of responsibility has a significant impact on the output
of the students. Without sufficient incentives, teachers tend to rely on teaching techniques which seem to be the
most convenient for them. Such opportunistic behavior leads to poor learning outcomes. The problem is that
without central examinations, there is a lack of transparency, so that teachers cannot be held responsible for the
low quality of their teaching. Only the introduction of central examinations provides a sufficient incentive for
teachers and schools to improve their quality of their teaching. Students’ performance can then be measured
transparently so that the quality of their teaching is easier to verify. In this case, teachers will focus more on
improving educational outputs and apply individual teaching methods. Consequently, monitoring the
performance through central examinations leads to more transparency regarding the quality of education in
schools and makes teachers responsible for what and how they teach. The centralized exams are, therefore, a
kind of quality control instrument for those who are responsible for education (see Wössmann 2007b, pp. 487f).
An important characteristic of central exams is that they are created by independent bodies and therefore provide
independent and comparable information about the educational quality of schools. Parents can use this
information to make better decisions regarding which school they choose to send their children to. Empirical
studies confirm the statements above about the positive relationship between the acceptance of responsibility on
the quality of education and students' performance on international tests.


Fuchs and Wössmann (2007) show in their work that students perform significantly better in PISA, TIMSS,
and TIMSS-Repeat in those countries, which have an external exit examination system, than in countries
without central exams.



The study by Jürges, Schneider and Büchel (2005, p 1151) examined the effects of central exit
examinations on student output in Germany. In Germany, some federal states have centralized
examinations and others do not. The statistics clearly show that students in federal states with centralized
examinations such as Bavaria and Baden-Württemberg achieve better overall results on standardized tests.



Similar results are available for Canada. The work of Bishop (1997, p 264) highlighted the central
importance of final exams for the student output.

Parents taking responsibility to help their children learn their lessons can have a positive influence on student
performance. The last point reflects the responsibility which students and their parents have (see Wössmann
2007b, p 488). Even if teachers show interest in the learning progress of students and monitor it by regular test,
the results always can be improved. The empirical studies conclude that the role of responsibility in schools and
in the training system plays a central role and needs to be taken into account by the economic policies.
7. Combination of Centralized Examinations and Autonomy
The combination of autonomy and centralized examinations is essential for the performance of students as
shown above. Therefore, it is interesting to analyze which combination of these institutional factors should be
used to optimize the quality of education. The following studies examine this relationship and show that
centralized final examinations improve student output the most. In his analysis, Wössmann (2003, 2007b)
considered the results of the TIMSS and TIMSS-Repeat tests in mathematics of about a half-million students in
54 countries. He distinguishes the cases presented below. The autonomy is measured by whether or not the
schools are allowed to determine their teachers' salaries.
Student performances are influenced by different combinations of institutional factors like "central exams and
autonomy." Figure 2 gives an overview of the possible combinations of institutional factors.
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The empirical results show that student performance is always the best if schools supply a combination of a
high degree of autonomy with a system of central final examinations (Case D). The autonomy of schools to
determine teachers' salaries has a positive effect on the test results. In Case C – central exams, no autonomy
– the students also show good results, although little less than in the case of D with school higher autonomy
(cf. Wössmann 2007b, p 490). Poorer results surface in Case A – no autonomy, no core exams. Even worse
results are recorded in Case B, where there is a good deal of autonomy and no central examinations.



As long as schools cannot be held responsible for their actions, a high degree of autonomy therefore leads
to negative results on the part of students. This is due to the opportunistic behavior of schools executives
and teachers (see 490ff Wössmann 2007b).



In general, the empirical studies identify that students in educational systems with centralized examinations
(cases c and d) achieve better results than in systems without central exams (cases a and b). If the school
has a high degree of school autonomy, the students’ performance can be further improved (see Wössmann
2003, pp. 53ff.).
autonomy
no

yes

no
central
exams
yes

Figure 2. Combination of autonomy and central exams
According to Wössmann, a school’s responsibility and autonomy correlate in a complementary relationship.
Without the assumption of responsibility, schools behave too opportunistically because their actions are not
monitored and therefore they cannot be sanctioned. The educational authorities only have a little incentive to use
their autonomy to make efficient decisions. On the other hand, this self-interested behavior causes negative
effects on students’ performance. Only by introducing central examinations can the decision-makers can be held
accountable for their school’s results and the opportunistic behavior will be corrected in a manner so that the
negative effects of autonomy mentioned above convert into positive effects. In this case, schools have sufficient
incentives to use their autonomy for those measures which improve students’ performance significantly. Similar
effects of autonomy are not only identified in TIMSS and TIMSS-Repeat but also in the PISA studies.
In summary, we can conclude that school autonomy only leads to better educational results if there are sufficient
incentives on the part of schools to improve the student performance. A system of central exams, therefore,
provides sufficient transparency. It is a prerequisite for an efficient incentive system. The central exams can be
understood as the "currency" of schools and the educational system. As a measure of performance and evaluation
of schools, the central exams reduce transaction costs, which are caused by asymmetric information between
principals and agents. Finally, we can conclude that school autonomy improves the efficiency of the educational
and training system. This has the consequence that the human capital improves in the form of increasing
cognitive skills and thereby promotes the economic growth of countries in an impressive way.
8. Discussion and Conclusion
Using financial resources to reduce class size or to improve the quality of teachers does not necessarily lead to
higher performance by students. In this regard, the empirical papers by Wössmann (2005), Hoxby (2000), and
Krueger (1999) demonstrate that there is hardly any clear correlation. However, many governments follow this
policy and therefore extend their politico-economic efforts in this way. The papers of Hanushek and Wössmann
(2010), Hanushek (2003), and Wössmann (2007a) verify in international tests such as PISA and TIMSS that
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there is no correlation between higher per capita spending on education and increasing pupil performances;
therefore, there is no positive effect from a macroeconomic viewpoint.
The issues is not any clearer when it comes to the quality of the teachers. On the one hand, the quality of the
teachers plays an important role in the learning process of students. For example, the fact that the experience of
teachers is important for the pupil performance is shown by the paper by Rockoff (2004). On the other hand, the
empirical studies are not able to build up an accurate profile of teachers and recommend specific measures for
improving the quality of teachers. Therefore, it is indispensable to search further starting points for the economic
policy in order to make the educational and school system more effective and efficient.
Within this context, institutional structures and incentives play a key role in the success of students. Empirical
studies demonstrate that institutional factors play an important role in a country’s school and educational system.
Investigations focused mainly on the role of competition, the importance of school autonomy, the assumption of
responsibility for student performances, and an appropriate combination of responsibility and autonomy.
International PISA test analyses show that about a quarter of the present total deviations are due to different
institutional arrangements in the respective countries. Thus, institutional factors do indeed effect the quality of
the education and training system.
Studies of the first institutional factor "competition" by Wössmann (2005a, 2006, 2007), West and Wössmann
(2010), and Wössman, Luedmann, Schuetz and West (2009) provide empirical evidence that private competition
significantly improves the educational services offered both in public and in private schools. Hence, pupils in
countries with a relatively high proportion of privately owned schools perform better on international tests than
students in countries where the educational system is mainly public.
Competition for state resources between public and private schools encourage additional incentives which lead
to more competition in education and a more efficient use of resources. Schools that do not achieve adequate
results are sorted out from the competition. Therefore, the educational authorities need to ensure innovative
educational concepts, efficient management of resources, and qualitatively well-trained teachers to improve the
educational level of pupils and to assure the existence of the school in the future.
"Autonomy," the second institutional factor, describes the ability of schools to make their own decisions, such as
regarding the use of financial resources, hiring of teachers, and the choice of teaching materials. All of these
factors have a strong influence on students’ performance. The empirical studies by Fuchs and Wössmann (2007),
Nechyba (2003), and Behmann and King (2001) conclude that a high degree of autonomy leads to higher
efficiency of financial resources. Schools and teachers have the ability to respond to students individually with
appropriate teaching methods. Because teachers know the students best, this decentralization of decisions is
more reasonable than blanket rules by a central authority.
"Responsibility," the third institutional factor, means that teachers are responsible for the learning outcomes of
their students. The establishment of an appropriate incentive system combined with autonomy helps to increase
the students’ output, which is confirmed by empirical results in international tests. Thus, at those schools where a
high degree of autonomy exists and teachers experience sufficient incentives to increase the quality of education
in their classes, the pupils score better in PISA in all subjects. Therefore, responsibility on the part of schools and
teachers plays a fundamental in the quality of the teaching at a given school. But how can we verify teaching or
the quality of education at all?
Educational authorities are under examination because pupil performance is transparently tested by central final
examinations, whereby schools and teachers need to be measured with each other in the results of the
examinations. Empirical studies by Fox and Wössmann (2007), Jürges, Schneider and Büchel (2005), and
Bishop (1995) show that students perform significantly better in TIMSS, TIMSS-Repeat, and PISA in countries
where a system of central examinations exists. This result can also be observed in Germany. In federal states
with a centralized examination system, students achieve perform much better than in federal states without a
centralized examination system.
The importance of the institutional factors autonomy and responsibility has been explained in detail. This raises
the question regarding what proportion or combination of autonomy and responsibility should be used. This
represents the fourth institutional factor. The analyses by Wössmann (2005, 2007) and Fox and Wössmann (2007)
confirm that a high degree of school autonomy hand-in-hand with a system of central examinations show the
best student outcomes. Schools can only be disciplined by central examinations, so that they can use their
autonomy in a profitable way to increase the quality of education. If there are no central examinations, education
managers behave opportunistically and try to maximize their own benefit instead the performance of their
students. In this case, a high degree of autonomy can even decrease students’ performance.
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The positive relationship between school autonomy and central exams on students’ performances can be
demonstrated empirically. Countries with these institutional characteristics register the best performances in
international tests such TIMSS, TIMSS-Repeat, and PISA. Therefore, responsibility and autonomy are
complementary to each other. The question of the proper mix of these two characteristics is important for the
school and educational system. In summary, it can be stated that the institutional factors - more competition in
the school system, more school autonomy, more responsibility, and a suitable combination of responsibility and
autonomy - are keys to student performances on international tests. By arranging this institutional framework in
a proper ratio, a country can improve the quality of education significantly, as shown by empirical studies.
The quality of the school and educational system is much more important than the quantity. After all, this quality
is decisive for the human capital of a whole country, which, in turn, is responsible for the economic growth of an
economy. Therefore, appropriate politico-economic measures need to be taken to create this institutional
framework. Thus, it is the task of economic policy to develop a country’s institutional framework so that the
quality of the education and training and therefore the human capital can be improved. The research results of
international empirical studies discussed in this paper provide a range of approaches and proposals that
governments could use as a guide or as a "cornerstone" for the design of their school and educational systems.
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