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1. Executive Summary

Analysing data from three international surveys of students’ skills, PISA,
TIMSS and PIRLS, the objectives of the current study are twofold:

e To formulate recommendations on improved provision of basic skills educa-
tion in the EU, on the basis of an increased understanding of the outcomes of
the PISA, TIMSS, and PIRLS surveys.

e To formulate recommendations for improved or new data collection activi-
ties to cover data needs in the area of basic skills.

Our analysis has focused on conditions for the provision of basic skills at differ-
ent levels: A systemic level, covering factors concerning the systemic character-
istics of educational systems and the consequences for students’ basic skills; A
structural level, covering socio-economic background characteristics of students,
the significance of these factors for students’ basic skills, and the capacities of
education systems to adjust for differences in students’ socio-economic back-
ground; A school level, covering aspects of school management and school cli-
mate and the significance of these factors for students’ basic skills; and an indi-
vidual level, concerning the significance of student attitudes, motivation and
learning behaviour, and their consequences for students’ achievements.

This executive summary presents key findings and recommendations resulting
from the study at these four different levels. It addresses the Member States of
the European Union and the European Commission, the EFTA-EEA and the
Acceding and Candidate Countries.

The assessment of results and the recommendations that are put forward rest on
a normative foundation, which can be derived from the EU’s Lisbon Strategy:

e Education systems should enable as many students as possible to perform as
strongly as possible in mathematics, reading, and science.

e The average performance of the weakest groups of students should be im-
proved.

The final section of the summary presents key findings and recommendations in
relation to the question of improved or new data collection activities in the area
of basic skills.

1.1. Education Systems and Basic Skills

Differences Within Countries More Important Than Between Countries (p. 39, 66)

International surveys such as PISA have attracted considerable attention from
the media and policy makers. In particular, focus has been on the relative rank-
ings of countries on the basis of students' average achievement scores. Our
analysis of the characteristics of average achievement scores has highlighted that
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variance is much higher within countries than between countries. Only about one
tenth of total variation in student performance lies between countries and can,
therefore, be captured through a comparison of country averages. The remaining
approximately nine tenths of variation in student performance occurs within
countries, that is, between education systems and programmes, between schools,
and between students within schools. This result is confirmed in both PISA 2000
and 2003 and TIMSS 1995, 1999, and 2003 (OECD 2004c: 60, 280-282).

Recommendation:

o Policy makers should focus their attention on how basic skills performance
varies between different groups of pupils and different schools within each
country. The comparison between countries should not impede this.

Equality Is not Opposed to Quality (pp. 58, 69-70, 102-103)

The analysis shows that a high degree of equality in achievement scores within
countries (i.e. a low variance around the mean) can be achieved without com-
promising the overall level of achievement scores in reading, mathematics, and
science.

A number of the countries with a relatively low variation in student achievement
scores are also countries where the average student achievement is high. Focus-
ing on groups with lower skills levels and on reducing skills disparities within
the student population would thus seem to be an efficient strategy for pursuing
average levels of basic skills that are in the high end of the international spec-
trum.

o Where relevant, policy makers should focus efforts for higher average levels
of basic skills towards groups with lower skills levels and towards reducing
skills disparities within the overall student population.

Dividing Students into Tracks Increases Disparity, not Average Performance (pp.
53-54, 58, 173-174)

Data from PISA suggests that there is no clear statistical relation between the
degree of institutional differentiation of school systems (the use of tracking and
streams in the school system) and average student performance. There is, how-
ever, a clear statistical correlation between the degree of institutional differentia-
tion on the one hand, and variance in student performance on the other hand.

The political implication is that increased institutional differentiation (for in-
stance the introduction of tracking systems at an earlier age or more frequent use
of grade repetition for weak students) cannot plausibly be expected to result in
improved average academic performances of students, everything else being
equal. The most likely result is greater diversity in student performance, as weak
students become weaker and strong students stronger.
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Institutional Differentiation Means that Socio-Economic Background Matters More
(pp. 146-150, 173-174)

Moreover, the number of distinct school types and educational programmes is
positively correlated with the significance of socio-economic background for
student performance. In other words, the data from PISA suggests that the more
and the earlier students are divided into separate groups according to their aca-
demic performance, the more the students’ socio-economic background matters
for their academic performance.

Educational systems’ ability to adjust for the socio-economic background of
students and provide all students with equal opportunities of learning thus dimin-
ishes as the importance of tracking systems and institutional differentiation in
education systems increases.

Recommendation:

e Tracking systems and other forms of differentiation of students into separate
streams are used widely in the Netherlands, Austria, Germany, Belgium,
Luxembourg, Hungary, and the Czech Republic and Slovakia. Policy makers
in these countries should consider whether there are unrealized potentials in
developing education systems towards more comprehensive systems with a
lower degree of institutional differentiation among students.

Differentiated Systems: Potentials in Better Teacher Support for Weak Students
(pp. 150-151, 174)

The majority of the countries with a particularly high degree of institutional dif-
ferentiation in their educational systems are also countries in which students in
PISA 2003 report a comparatively low level of individual support from their
teachers.

Thus, in Austria, Germany, the Netherlands, the Czech Republic, Slovakia, and
Luxembourg - countries where school systems are among the most differentiated
— relatively few students say that their mathematics teacher shows interest in
every student’s learning in most lessons or every lesson. Similarly, relatively
few students say that their teachers provide an opportunity for students to ex-
press their opinions in most or every lesson, and that their teachers help them
with their learning in most lessons or all lessons.

Recommendation:

e Policy makers in Austria, Germany, the Netherlands, the Czech Republic,
Slovakia, and Luxembourg, should consider whether sufficient teacher sup-
port is provided to the pupils most in need of this support.

It is a likely possibility that there are unrealized potentials for increasing equality
of opportunity and the efficiency of school systems in these countries, focusing
on measures that seek to adjust for the disadvantages of students with an unfa-
vourable socio-economic background.
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Competitiveness in Educational Systems is Connected with Personal Costs (pp.
116-121, 129-130, 132-134, 138)

The analysis suggests that a high degree of competitiveness in national education
systems (in the form of the widespread use of tests for advancing to the next
level of schooling and of entry exams) may facilitate high levels of basic skills
among students. However, in highly competitive education systems (Hong Kong
China, Japan, Korea), students generally display above-average levels of anxi-
ety, lower levels of intrinsic motivation (interest in and enjoyment of a subject
area), as well as a low sense of belonging to schools and negative attitudes to-
wards schools’ ability to prepare students for adult life.

This suggests that while a high degree of competitiveness may yield results in
terms of student achievements, there are also costs associated with this strategy
in terms of motivation and anxiety. These costs may have unforeseen negative
effects in the long run, for instance in relation to life-long learning.

Recommendation:
e Policy makers should take into account that increased competition among
students in educational systems is associated with individual costs.

Increased Reliance on Private Schools Should be Approached Cautiously (pp.
143-146, 172)

Primary and secondary school education is mainly a public enterprise. Among
20 OECD countries with comparable data, the private share of funds invested in
primary and secondary education is greater than 10 per cent in only 6 countries,
and in no country does it exceed 20 per cent (OECD 2004d). Moreover, private
schools differ considerably, from very elitist private schools in terms of the
socio-economic profile or other characteristics of their intake, to schools which
are founded on specific pedagogical or religious beliefs.

In public debates of education, the possibility that private schools should be
given a more prominent role is frequently heard. Data from PISA 2003 suggests
that students from private schools tend to perform better in the PISA tests than
students from public schools. The explanation is, however, found in the socio-
economic profile of the intake of private and public schools. Once this factor is
taken into consideration, differences between the performance of students from
private schools and those from public schools largely disappear.

On the other hand, evidence from PISA 2000 suggests that students from pri-
vately managed but not necessarily privately funded schools perform better than
students from public schools (Fuchs and Wdssmann 2004a). This conclusion
remains valid even when taking account of differences in the student composi-
tion of public and private schools.

It thus seems conducive to student performance if schools are privately operated
but at the same time mainly publicly financed, a finding that is consistent with
the observation that in several respects school autonomy is positively related to
student performance.
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Recommendations:

e Policy makers should approach increased privatization of school systems
cautiously, as the evidence on its effects on student performance is inconclu-
sive.

e There is some evidence from PISA that a combination of private operation
and public funding of schools is conducive to student performance. Policy
makers should take this into account when considering increased privatiza-
tion.

Pre-SchoolingProbably Beneficial for Later Academic Achievement (pp. 151-153,
174-175)

Firm conclusions regarding the significance of pre-schooling for academic per-
formance require longitudinal studies. However, evidence from both PISA and
PIRLS based on student self-reports as to the duration of each student’s pre-
schooling (if any) suggests that pre-schooling is positively related to later aca-
demic achievement among 4™ graders (PIRLS) and 15-year-olds (PISA). Data
from TIMSS (2003) confirms this observation. There is also longitudinal re-
search which supports the finding (Sammons et al. 2002).

At the same time, the socio-economic background of children influences the
ability of children to take advantage of pre-schooling. After adjusting for the
socio-economic background of children, the net effect of pre-schooling tends to
be smaller, such that the performance difference between students who have
attended preschool and those who have not is reduced to about half after the ad-
justment.

Recommendations:

e Policy makers should consider the increased use of pre-schooling. Attention
should be paid to forms of pre-schooling that may strengthen the academic
performance of students in the long run without affecting negatively the
overall personal development of small children.

e Policy makers should consider whether there are relevant approaches to
pre-schooling which could help children from less advantaged socio-
economic backgrounds to a good start in the education system.

Increased Instruction and Homework Time is not a Simple Solution (pp. 163-167,
177-178)

Data from PISA, TIMSS, and PIRLS, points to a weak statistical relation be-
tween student time devoted to learning and average achievement scores. This is
not surprising, in so far as the relation is complicated by a number of factors:
Teachers may assign more homework to those students most in need of it, for
instance, and slower learners may need more time to complete the same amount
of homework.

The weak statistical relation between student time devoted to learning and per-
formance reminds policy makers that there is no clear-cut and simple relation
between instruction time and academic results. More instruction hours do not
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necessarily lead to better academic performance among students. The contents of
teaching and learning may be more important than the amount of time allocated
to teaching and learning.

Recommendations:

e Policy makers should consider whether sufficient resources are devoted to
the actual contents of learning and to ensuring positive teaching and learn-
ing experiences, rather than focus on the quantitative amount of teaching
and learning time.

o Policy makers in EU countries where the time devoted to learning among
15-year-olds is higher than in other countries should consider whether the
PISA data on instructional time for 15-year-olds is representative for other
age groups; if yes: whether resources could be freed in the education system
by reducing the number of instruction hours; and whether the resources that
are freed in this manner could be applied to improving the contents of teach-
ing and learning.

Data from PISA 2003 suggests that the time devoted to learning among 15-year-
olds is significantly higher in Greece, Italy, Latvia, Ireland, and Spain, than in
the other EU countries.

Scope for Improvement within Given Economic Resources (pp. 63-66, 67-68)

The relation between the wealth of countries and educational spending per stu-
dent on the one hand and PISA achievement scores on the other hand have been
shown to be far from deterministic. Relatively low wealth cannot, in other
words, be used as a general excuse for low average achievement scores at the
level of countries. This observation leaves policy makers considerable scope for
the improvement of educational systems within the given framework of re-
sources available.

Policy Reform Can Be Effective (pp. 50, 68-69, 202-205)

The cases of Latvia and Poland suggest that educational systems can be re-
formed with significant effects on average PISA achievement scores. Both insti-
tutional reforms and reforms aimed to change the form and content of teaching
and learning appear important.

However, the cases of Latvia and Poland are particular, in the sense that both
countries have been developing their education systems from a quite specific
starting point, namely a system in which education was embedded within a
planned economy and the teaching of an official ideology. Hence, the experi-
ences from Latvia and Poland may not be relevant in other countries to a very
great extent.
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1.2. Student Background Characteristics and Basic Skills

Education Systems Can Compensate for Different Socio-Economic Backgrounds
(pp. 98-103)

While the results from PISA 2003 confirm that socio-economic background mat-
ters significantly for students’ academic performances, they also point to the
possibility that the degree to which it matters can be affected by educational
policies and by approaches focusing on providing all children, irrespective of
background, with high quality education. This is reflected in the fact that the
degree to which socio-economic background matters differs significantly across
countries. Socio-economic background matters more for PISA achievement
scores (mathematics) in Belgium, Hungary, Slovakia, the Czech Republic, and
Germany, than in other EU countries.

Moreover, the data from PISA does not support a thesis that average student
performance decreases as the importance of socio-economic background of stu-
dents decreases. For some of the best performing countries in terms of average
achievement scores (Finland, Hong Kong China, Japan, and Korea), the socio-
economic background of students thus matters the least.

Equality in education outcomes irrespective of socio-economic background is
therefore not in conflict with a high quality of outcomes. It is a viable policy
option to focus on equity in performance outcomes and the same time strive for
high average performance outcomes.

Recommendation:

o Policy makers and authorities in Belgium, Hungary, Slovakia, the Czech
Republic, and Germany, should consider adjusting educational structures,
systems, and approaches, with a view to increasing the ability of education
systems to compensate for students’ socio-economic background.

Foreign Background Matters More in Some Countries than Others (pp. 72-81, 103)

In many countries, the academic performance of students with a foreign back-
ground is significantly weaker than that of native students. Moreover, the analy-
sis reveals that foreign background matters more for performance in some coun-
tries than in others, even when accounting for the socio-economic and language
differences in the composition of the group of foreign students.

It thus appears that some countries are better than others in providing students
with adequate levels of skills, regardless of the students’ background in terms of
nationality, ethnicity, and language. Students with a foreign background appear
to perform relatively poorly in Belgium, Sweden, and the Netherlands, even
when adjusting for socio-economic background and language background.

Recommendations:

e Policy makers should seek to learn from each other with respect to success-
ful ways for promoting the provision of basic skills to students with a foreign
background.
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e More research should be initiated enabling an in-depth understanding of
significant inter-country differences in the provision of basic skills to stu-
dents with a foreign background.

e Policy makers in Belgium, Sweden, and the Netherlands, should consider
whether enough is done in educational systems and at school levels to adjust
for the apparent disadvantages of foreign background.

More Focus on Bilingual Tuition for Students with a Foreign Background (p. 105)

In a number of countries, there are relatively large differences in student per-
formance between native students and students with a foreign background, and
at the same time a large share of students with a foreign background speaks a
different language than the test language at home. Currently, these countries are
Belgium, Germany, Austria, the Netherlands, Denmark, and France.

At the same time, there is solid evidence from research that bilingual tuition and
mother-tongue instruction affects the academic performances of students posi-
tively, where such instruction is relevant. However, in the EU only a small mi-
nority of Member States presently offer this possibility.

Recommendations:

e From the perspective of improving the basic skills performance of students,
policy makers should consider strengthening the possibilities of bilingual tui-
tion for students who are not proficient in the dominant or official lan-
guage(s) of the country concerned.

e Policy makers and authorities in Belgium, Germany, Austria, the Nether-
lands, Denmark, and France, should pay particular attention to improved
possibilities for bilingual tuition.

Diffusion of Non-Native Students an Important Policy Option (pp. 81-82, 104-105)

There are significant differences in the average achievement scores of non-
native students who attend schools with a high density of non-native students
and non-native students who attend schools with a low density of non-native
students. These differences are relatively large in a number of countries where a
large share of non-native students attend schools with a high density of non-
native students.

Taking into account the socio-economic background of non-native students does
not change this conclusion. The implication is that a higher degree of diffusion
of non-native students among schools is likely to be significantly beneficial.

Recommendation:
¢ Policy makers should consider whether enough is done to ensure diffusion of
non-native students among schools.

This recommendation is particularly relevant where a large share of non-native
students attends schools with a large share of non-native students. On the basis
of available PISA data this is the case in Germany, Sweden, the Netherlands,

Executive Summary 11



Austria, and Denmark, but it is probably the case in several other EU countries
as well.

Various strategies for improved diffusion could be considered, including hous-
ing and settlement policies and free school choice allowing non-native students
to opt for schools with a low density of non-native students. The experiences of
“bussing” in the United States in the 1970s suggest that this particular strategy is
probably not feasible.

More Support to Single-Parent Families is Likely to Have Positive Effects (pp. 87-
90, 103-103)

Not all socio-economic background factors are relevant from a policy perspec-
tive, as they can be affected only in the very long run. However, for one of the
factors that have been considered in the analysis, namely family structure, policy
reforms seem both relevant and likely to have some effect in the short to me-
dium term. PISA 2000 and 2003 thus suggest that the academic performance of
children from families with a single parent is weaker than that of children from
other family structures. This may in part be explained by the fact that adults
from single-parent families have fewer resources available for assisting children
with their school work and other activities related to school and education.

Recommendation:

e Policy makers should consider whether sufficient support is provided to
children from single-parent families within existing school and education
systems.

In the EU, this question is particularly relevant for Belgium, Ireland, the Nether-
lands, Denmark, Sweden, and Norway.

Relevant support to children from single-parent families may consist of for in-
stance increased assistance with homework and other school related activities.
Support may also, however, focus on assisting single parents in other ways,
thereby freeing parent resources to assist their children.

Potential Benefits in Focusing on the Math and Science Performance of Girls (pp.
96-98, 105-106)

In several of the countries studied, girls perform more weakly in mathematics
and science than boys. In the EU, this is the case for Denmark, Italy (only
mathematics), Luxembourg, Slovakia, and Greece, and to a lesser extent Ireland
and the Czech Republic. Taking into account the tendency to female under-
representation in tertiary education in mathematics and science, there are poten-
tial benefits to be realized in focusing on these weaknesses.

Recommendation:

e In Denmark, Italy, Luxembourg, Slovakia, and Greece, and to a lesser extent
in Ireland and the Czech Republic, policy makers and authorities should
consider increasing the focus on the performance of girls in the school sys-
tem as regards mathematics and science.
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Various options are possible, for instance reviews of teaching material and in-
struction methods with a view to increasing subject attractiveness and learning
efficiency in mathematics for girls.

Benefits in Focusing on the Reading Performance of Boys (pp. 96-98, 105-106)

The relative underperformance of boys in reading should also be a matter of
concern. Good reading skills must be seen as a prerequisite for the acquisition of
a large number of other skills and competences. However, according to data
from PISA 2003, boys perform significantly more poorly than girls in reading in
all the countries studied, with the score point difference ranging between 21 and
58 score points.

Recommendation:

e Inall the EU’s member states, policy makers and authorities should consider
to increase the focus on the reading performance of boys in the school sys-
tem.

Teaching material and instruction methods could be reviewed with the objective
of increasing the attractiveness of reading to boys.

1.3. School Characteristics and Basic Skills

School Autonomy Positively Correlated to Student Performance (pp. 140-143, 157,
172)

The analysis has identified a positive correlation between higher degrees of
school autonomy in certain respects and average student performance in mathe-
matics. Across schools in the different countries participating in the PISA sur-
veys, there is a clear positive correlation between the degree to which schools
themselves decide on budget allocations within schools and the average student
performance.

The percentage of schools which have responsibility for appointing teachers, the
percentage of schools which have responsibility as regards student disciplinary
policies, and school autonomy in the fields of dismissing teachers, determining
course contents, and deciding which courses are offered, are also positively cor-
related to student performance.

While the interpretation of statistical correlations as causal relations should be
avoided, the findings from PISA are compatible with a hypothesis that “freedom
under responsibility” for schools is a fruitful development path with respect to
the further improvement of primary and secondary education in Europe. For in-
stance, it is possible for schools with a high degree of autonomy to innovate and
push themselves harder to succeed with students who have learning difficulties.

Executive Summary 13



Some EU Member States Confer Relatively Little Autonomy on Schools (pp. 143,
172)

Data from PISA 2003 in this connection suggests that within the EU, the school
systems of Austria, Germany, Italy, Portugal, and Spain, provide schools with
less autonomy than the school systems of other member states. Notably, this is
the case with respect to the appointment and dismissal of teachers, but for some
of the five countries mentioned also with respect to determining course contents
and deciding which courses are offered.

Recommendations:

e Policy makers and authorities should consider whether their educational
systems confer sufficient autonomy upon schools as regards budget alloca-
tion decisions, the appointment and dismissal of teachers, disciplinary poli-
cies and practices, and in other relevant respects.

o Policy makers and authorities in Austria, Germany, Italy, Portugal, and
Spain, should consider whether the provision of primary and secondary edu-
cation could be improved through increased autonomy for schools, as data
from PISA suggests that school autonomy is presently relatively limited in
these countries.

Certain Types of Student Assessments May Facilitate Student Performance (pp.
154-157, 175-176)

A range of assessment methods can be used in order to assess students’ aca-
demic progress. As a consequence, assessments differ widely in nature and qual-
ity, and assessment policies and practices are often applied in different ways
across school and programme types. For these reasons, it is difficult to relate the
use of a specific kind of student assessment to student performances as measured
in for instance PISA.

Data from PISA 2003 suggests that for a number of different assessment me-
thods (standardized tests, student portfolios, and judgemental ratings by teach-
ers), the explanatory power in relation to student performance is low, and there
are no clear directions in statistical relations. Nevertheless, in PISA 2003 there is
a tendency for schools in which teacher-developed tests are applied more fre-
quently to perform better, at least in some countries.

Multivariate analyses of data from PISA 2000 and TIMSS 1995 also provide
some evidence that there is a positive impact of centrally set examinations on
student performance in mathematics and science (Bishop 1997; Wéssmann
2003, Fuchs and Wassmann 2004a), and the analyses of PISA 2000 (Fuchs and
Woéssmann 2004a) in particular suggest that external exit exams may increase
the performance of autonomous schools, serving as a tool for school account-
ability.

Recommendations:
e Policy makers and authorities should distinguish between testing for ac-
countability purposes and testing as a part of the learning process.
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e Given the intensity of the policy debate around testing, policy makers should
introduce reforms of testing practices only after careful scrutiny of available
knowledge on the potentials and risks of intensified testing.

e Analyses of data from PISA 2000 and TIMSS 1995 provide some evidence
that there is likely to be a positive effect of centrally set examinations on stu-
dent performance. Moreover, data from PISA 2003 suggests that testing used
as a tool in the learning process, i.e. teacher-developed tests, is positively re-
lated to student performance. Policy makers should take these findings into
account when considering reforms of testing practices.

Positive Student-Related School Climate May be Precondition for Good Out-
comes (pp. 158-163, 176-177)

In PISA 2003, school principals were asked to assess to what extent student ab-
senteeism, disruption of classes by students, students skipping classes, students
lacking respect for teachers, students’ use of alcohol or illegal drugs, and stu-
dents intimidating or bullying other students, hindered learning.

Among the seven countries where school principals’ assessments of school cli-
mate is the most positive, four are among the top six performers as regards the
average performance of students across the disciplines (Korea, HK China, Japan,
and Belgium). On the other hand, school climate as assessed by school princi-
pals can explain only a modest share of total variance in student performance:
On average across OECD-countries, less than 4 per cent of total variance is thus
explained.

Recommendation:

e A positive school climate may be necessary, but is not a sufficient condition
for strong academic performance among students. If this hypothesis holds
true, policy makers should consider whether specific initiatives can be initi-
ated to strengthen the overall climate of each country’s schools.

It should be borne in mind in this connection, that there are probably benefits in
respecting overall school autonomy. One option that may be relevant in several
countries could be to focus on schools with a particularly poor school climate
and consider possibilities for the restructuring of schools and/or the relocation of
parts of the student body to other schools.

Belgium, Germany, the Netherlands: Focus on Climate in Disadvantaged Schools
(pp. 161, 177)

Countries differ as regards the significance of school climate for academic per-
formance. It is notable that among the four countries where school climate fac-
tors matter the most, three (Belgium, Germany, and the Netherlands) are among
the countries where the institutional differentiation of the school system is most
far-reaching.

This may suggest that in these countries, problems concerning school climate are
concentrated in relatively few schools with a high concentration of students who
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have been separated from other groups of students on the grounds of weak aca-
demic performance or other disadvantages.

Recommendations:

e To the extent that problems concerning school climate are concentrated in
relatively few schools, policy makers in Belgium, the Netherlands, and Ger-
many, should consider whether there are advantages in focusing efforts for
improving school climate on particularly disadvantaged schools.

e Other options that could be considered are the restructuring of schools or a
redistribution of students between schools, so as to achieve a higher degree

of diffusion of students with particular problems that contribute negatively to

school climate.

Netherlands, Greece, Portugal: Negative Assessment of Teachers by Principals
(pp. 163, 177)

Teacher-related school climate factors (comprising factors such as teachers’ ex-
pectations of students, student-teacher relations, absenteeism among teachers,
and teachers’ attitudes towards change) are only weakly related to average stu-
dent performance. Nevertheless, the education authorities of the Netherlands,
Greece, and Portugal, could consider the reasons explaining the relatively nega-
tive assessment of teachers by school principals in these countries.

Recommendation:

e Policy makers and authorities in the Netherlands, Greece, and Portugal,
may consider whether efforts targeted towards increasing teacher commit-
ment, performance, and willingness to consider change, could be beneficial
for the overall efficiency and performance of the education systems.

School Infrastructure and Educational Resources Not Very Important (pp. 169-
171, 178-179)

Data from PISA, TIMSS, and PIRLS, suggests that, contrary to expectations,
shortages of educational resources (instructional materials, computers etc.) do
not affect students’ average performances in mathematics, science, and reading,
to a very great extent. The availability of computers may affect other skills posi-
tively, for instance ICT skills, but it does not appear to strengthen student per-
formances in the skill domains studied here.

Given that the group of students from schools with relatively many resources do
not on average perform better than those from schools with fewer resources, the
question emerges whether available resources are used effectively in resource-
rich schools. The availability of technology in classrooms has increased signifi-
cantly in recent years, especially students’ access to computers for instruction
purposes and for accessing the Internet. But effective use of these new facilities
in basic skills learning also depends on the implementation of new learning
forms and on the teaching staff developing pedagogical competences accord-

ingly.

Executive Summary

16



Another aspect of educational resources is the growing use of computers for in-
structional purposes, which may demand more self-management and learning-to-
learn competences from students. The use of instructional software in for in-
stance reading may require more self-conduct and learning-to-learn competences
from each individual student. The question emerges whether schools and teach-
ers are adequately equipped to deal with the challenges posed by such new re-
quirements to students.

Recommendations:

o Policy makers and other relevant actors should consider analysing in more
detail the approaches adopted in schools that manage to achieve good re-
sults in spite of scarce resources.

e Policy makers and authorities should consider whether schools and teachers
are adequately equipped to cope with the challenges of teaching and learn-
ing posed by the growing use of ICT for instructional purposes.

1.4. Individual Student Characteristics and Basic Skills

Potentials in Focusing on Student Motivation — Especially in Reading (pp. 111-
114, 130-132, 136-137)

Motivation matters for learning outcomes: There is a positive relationship be-
tween interest in and enjoyment of a subject (mathematics or reading) and the
PISA achievement scores of students, even if the relationship is stronger in read-
ing than in mathematics. However, interest in and enjoyment of a subject is nei-
ther a sufficient nor a necessary precondition for high average achievement
scores among students.

Recommendation:
e Policy makers should consider initiatives for increasing the awareness
among students of the individual rewards of reading.

Thus, improving reading skills among students may follow not only from im-
proved teaching and learning of reading, but to a great extent also from improv-
ing students’ motivation to read. Initiatives which open the eyes of more stu-
dents to the thrills of reading are likely to have positive effects on reading per-
formances.

Self-Confidence and Anxiety Matter More (pp. 116-121, 137)

Data from PISA suggests that students are more likely to achieve high achieve-
ment scores if they believe in their own capacities and do not feel anxious about
the learning process. This picture is valid across the countries analysed. Thus,
there is a clear statistical relation between self-confidence — defined in this con-
nection as a positive self-concept and high self-efficacy — and average achie-
vement scores in reading and mathematics. Moreover, anxiety is clearly nega-
tively related to performance in mathematics.
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A number of background factors can be expected to affect students’ self-confi-
dence and levels of anxiety in relation to academic performance. Nevertheless, it
could be considered whether there are possibilities for addressing these factors in
educational policy and practice.

Recommendation:

e Policy makers should consider whether enough is done in each country’s
education system to stimulate students’ self-confidence and — as regards the
learning of mathematics - reduce anxiety.

Different Learning Strategies Not Related to Performance (pp. 126-129, 138-138)

The PISA-surveys highlight that different learning strategies (control, memoriza-
tion, elaboration) are not related to the achievement scores of students in mathe-
matics and reading. Similarly, the relation between different learning situations
(cooperative learning, competitive learning) and performance in mathematics
and reading is very weak.

The data from PISA 2000 and 2003 thus contradicts a hypothesis that there are
specific and clearly identifiable advantages related to specific learning strategies
and learning situations. This opens of the field of basic education for experi-
ments with different learning situations and learning strategies.

Recommendation:

e Policy makers should consider whether enough is done to experiment with
new forms of learning strategies and learning situations, and whether
enough is done to ensure that experiences from such activities are gathered
and analysed on a systematic basis.

Focusing on the Heterogeneity of Students’ Motivation and Attitudes (pp. 135-
136, 139-139)

The analysis suggests that differences between schools in students’ self reported
characteristics (motivation, emotions, and behaviour) are far less pronounced
than the differences within schools. This means that in most countries, compara-
tively few schools stand out as being particularly likely to have students who
report being well-motivated and confident and using effective learning strate-
gies. In other words: heterogeneity is higher within schools than between
schools in relation to motivation, emotions, and behaviour.

Recommendation:

o Policy makers should consider whether enough is done in their respective
countries’ approaches to education to address the individual differences of
students’ motivation and attitudes.

Initiatives for increasing the attention being paid to student heterogeneity and
individual needs in terms of attitudes and learning behaviour may pertain to both
the education of teachers and the organization of education.

Executive Summary 18



1.5. New Analysis and Data Collection Activities

Experiences from implementing the present study should be utilized in the Euro-
pean Commission’s and the Member States’ further work for improving basic
skills education in Europe.

Findings and Recommendations Rather General -

Much of the analysis in the present report has focused on the country level and
on trying to identify patterns and relations with policy implications and policy
relevance at this level. The policy implications of the findings are frequently at a
rather general level.

There are several reasons for this. At the country level, one factor is the “small-
n”- problem: Given the low number of units of investigation and the large
number of potentially relevant independent variables, it is not possible to isolate
the effects of each indendent variable on the dependent variable. From a statis-
tical point of view, it is therefore not possible to answer the question why some
countries perform better than others in terms of achievement scores.

The small-n problem has been evident in connection with the focus in the pre-
sent study on the Finnish education system and its performance. Various expla-
nations for the Finnish success are floating the public debate, some more con-
vincing than others. A German researcher has even pointed to the long Finnish
winter nights as a plausible explanation for high average reading scores. Another
example: Danish nutritional researchers have recently claimed that free school
meals in Finland and Sweden explain the difference in PISA achievement scores
between these two countries and Denmark and Norway, where no free meals are
provided.

More convincing accounts of the Finnish success story have been presented by
members of the Finnish PISA research team. However, even these explanations
rest on assessments and judgements, and they have to do so since the independ-
ent effect of various factors cannot be identified.

- And This Must Necessarily be So

More generally, there are inherent limits to the degree of detail in the back-
ground variables which can be included in large-scale quantitative surveys. As
the OECD itself notes frequently in its analysis of PISA-data, quantitative sur-
veys can only go some of the way in providing valid description of school prac-
tices, of the relations between teachers and students, and more generally in pro-
viding rich and valid pictures of “good schools” as well as “bad schools”.

A relatively high level of aggregation has also been made necessary in the study,
considering that it covers 27 countries, 3 skills domains, and 3 major interna-
tional skills surveys, each of them having been carried out several times. Finally,
many statistical relations between the study’s key variables have been revealed
to be weak or contingent. Frequently, such findings do not allow the formulation
of very strong policy implications and policy recommendations, even if they can
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sometimes be used to refute simplistic understandings of causal relations and
relevant policy options.

The Strength of PISA, TIMSS, and PIRLS: To Generate Questions and Stir Debate

This does not mean that the findings generated by the data from PISA, TIMSS,
and PIRLS are uninteresting or irrelevant. As the present report hopefully dem-
onstrates, it is indeed possible to arrive at both interesting and controversial con-
clusions on the basis of data from the three international surveys.

However, on the basis of our experiences, it seems clear that the strength of
PISA, TIMSS, and PIRLS is more in their ability to highlight differences in edu-
cational outcomes across countries and to generate debate and raise (often un-
comfortable) questions against this background, than in their being tools for
generating explanations of educational outcomes and pointing to very specific
solutions in terms of good practices.

Limited Use of PISA, TIMSS, and PIRLS, for Research in Teaching and Learning

This observation is underpinned by the fact that the educational research estab-
lishment has only to a limited extent made use of PISA, TIMSS, and PIRLS, for
research purposes. This is the case at least for pedagogical education research
(cf. Olsen 2004), whereas the situation appears different in the field of educa-
tional economics research, where data from PISA, TIMSS, and PIRLS, has been
used more extensively.

Implications: Quantitative Data to be Supplemented by Qualitative Information

These observations have implications for the kinds of information and data
which can best inform future policy making on the provision of basic skills in
the European Union. In our assessment, the development of education policy via
mutual learning in the EU cannot rest alone on quantitative data of the sort gen-
erated by PISA, TIMSS, and PIRLS. There are benefits in supplementing quanti-
tative information of this kind with more qualitative types of information.

There are several possibilities that are relevant for supplementing data from
PISA, TIMSS, and PIRLS with other kinds of knowledge: Existing educational
research on for instance pedagogical approaches and learning practices could be
utilized systematically to generate policy recommendations. It is a challenge to
transpose basic research in this respect into policy-relevant implications and rec-
ommendations, and evidently there are many conflicting views on best teaching
and learning practices. However, the potential advantages are large and the at-
tempt should be made.

Similarly, existing research on factors such as school management practices and
teacher education practices could be analysed on an international basis and util-
ized wherever relevant.

New systematic, research-based activities could be initiated for generating rele-
vant conclusions on good practices as regards factors such as teacher training,
school management, and teaching and learning practices. It seems likely to us
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that international comparisons could very well form an important element in
such research. On the other hand, research designs would probably only rely on
quantitative data collection tools to a limited extent, as such tools cannot be ex-
pected to capture all relevant aspects of the objects of study.

Recommendations:

e In stimulating mutual learning about educational systems and educational
policy, the European Commission should make increased use of qualitative
educational research on for instance school management practices, teacher
training approaches, and pedagogical approaches and learning practices, to
generate policy recommendations.

e In this connection, the European Commission should consider establishing a
virtual centre of good education practice. Such a centre could hold and make
available across Europe data from innovators and independent assessors in
different forms (reports, PowerPoint-presentations, videos, etc.), concerning
good and innovative education practice.

e The European Commission should also consider launching targeted re-
search-based activities for generating relevant conclusions on good prac-
tices as regards for instance teacher training, school management, and
teaching and learning.

e The European Commission should discuss with the member states the option
of introducing qualitative in-depth reviews of national education systems in
the framework of the EU, along the lines of the qualitative OECD country
reviews in education (e.g. OECD 2002; OECD 2005b).

Additional and more detailed observations and recommendations concerning the
need for new analysis and data collection activities are found in Annex 1. The
recommendations in the Annex are primarily directed towards the European
Commission.

Executive Summary 21



2. Introduction

This report contains the results of an analysis carried out by the Danish Techno-
logical Institute of three comprehensive international skills surveys among
school-aged children: PISA, TIMSS, and PIRLS, all focusing on basic skills —
reading, mathematics, and science.

2.1. Objectives

The analysis has been commissioned by the European Commission, DG Educa-
tion and Culture, with the following two overall objectives:

1. To formulate recommendations on improved provision of basic skills educa-
tion in the EU, on the basis of an increased understanding of the outcomes of
the PISA, TIMSS, and PIRLS surveys. Recommendations on the provision
of basic skills education should be formulated on the basis of an analysis of
the outcomes of the surveys and of the causes explaining these outcomes.

2. To formulate recommendations for improved or new data collection activi-
ties to cover data needs in the area of basic skills. These recommendations
will be based on the experiences generated by the data analysis carried out in
connection with point 1.

Contributing to “Education and Training 2010”

The first objective should be seen in connection with the strategic objective,
formulated in relation to the European Union’s Lisbon Strategy, of increasing
the quality and effectiveness of education and training systems in Europe up to
2010, with the overall objective of making education and training systems in
Europe a world class reference. Thus, in 2001 the Council adopted a set of three
overall and thirteen associated concrete objectives to support the Lisbon goal. A
number of these objectives are relevant in the present context: Increasing nu-
meracy and literacy (one of the benchmarks in the Lisbon Strategy itself relating
to basic skills is to reduce the percentage of low-achieving 15-year olds in
reading literacy), maintaining the ability to learn, improving foreign language
learning, and “making the best use of resources’.

In 2002, a work programme was developed for realising these objectives. Subse-
quently, a number of different working groups comprised of stakeholders and
experts, have been working on one or more objectives of the work programme,
for example by supporting the implementation of the objectives for education
and training systems at national level through exchanges of good practices, study
visits, and peer reviews.

One of the working groups, the Standing Group on Indicators and Benchmarks,
has had the task of developing indicators to monitor progress on the work pro-
gramme’s specific objectives. In July 2003, the Standing Group presented a list
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of indicators to support the implementation of the work programme, and sug-
gested the development of several new indicators, including indicators for lan-
guage competences, learning-to-learn skills, and ICT skills, and indicators on
social cohesion and active citizenship (Standing Group on Indicators 2003).

Another group has focused on basic skills / key competences. In November
2003, the key competences working group presented a report which contained
proposals for definitions of essential competences in eight domains (European
Commission 2003). Other working groups have focused on issues such as
education and training of teachers and trainers; on language learning; on maths,
science and technology; on making the best possible use of resources; and on
reforming guidance and counselling.

The current study may potentially support the work of all these groups — now
frequently termed “clusters” - by highlighting the achievement of different
groups of pupils as regards certain basic skills and by attempting to explain or
interpret these achievements, for instance in light of the resources available to
different education systems, in light of aspects of the organization of educational
systems and school systems, or in light of other contextual factors.

Contributing to the Quality and Relevance of Statistical Data

The second objective concerns the issue of how to obtain information on basic
skills (key competences) and how to improve the quality and relevance of
information. As mentioned, the strategy ‘Education and Training 2010’ relies on
so-called “open coordination”, i.e. voluntary but structured cooperation on the
basis of the exchange of experience, peer review, and related activities. Bench-
marking and other forms of systematic comparison, as well as statistical indica-
tors making it possible to assess progress towards defined objectives, are impor-
tant in this respect.

The current project is relevant in this connection in so far as it can contribute to
an assessment of the quality and relevance of the available data on school-aged
pupils’ basic skills as measured in the PISA, TIMSS, and PIRLS-surveys. It can
also contribute to an assessment of the relevance and quality of the different
methodological frameworks of the three surveys, on the basis of the experience
from analysing the data generated by them. The primary objective in this respect
is to assess the relevance of the surveys and their data in relation to the specific
policy objectives of the Lisbon Strategy and “Education and Training 2010”, and
where relevant to provide proposals for changes in existing data collection ac-
tivities or new data collection activities to cover data needs in the area of basic
skills.

It is thus important that the study is carried out with quite clear policy develop-
ment purposes. This means that a key challenge has been to design analyses of

the available data which can inform policy development, and similarly to assess
the relevance and quality of data against this background.
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2.2. Scope of the Study

The study covers a field where a large number of skills or competences are po-
tentially relevant. A large number of countries have been involved in the surveys
concerned, generating a vast amount of data. A number of remarks are neces-
sary, against this background, on the definitions and limits underlying the study.

Basic Skills: Reading, Mathematical Literacy, Science

A first remark concerns the understanding of the concept of “basic skills” in the
context of the present study. Having considered that the concept of “basic skills”
was too restrictive, the working group on basic skills has opted instead for the
concept of “key competences”, producing a list of definitions of such compe-
tences falling into the following skills domains (European Commission 2004):

Communication in the mother tongue

Communication in a foreign language

Mathematical literacy and basic competences in science and technology
Digital competence

Learning-to-learn

Interpersonal and civic competences

Entrepreneurship

Cultural expression.

These skills domains and the specific types of knowledge, skills, and attitudes
which they are seen to comprise, represent a consensus among the 31 countries
that participate in the working group, and they reflect the priorities that are
formulted in the Lisbon Strategy. They may be a useful tool in the overall
context of the “Education and Training 2010 programme. However, the focus
of the present study is on basic skills in a narrower sense, as defined by the focus
of the PISA, TIMSS, and PIRLS surveys. This means that focus is on the
following basic skills (PISA focuses on reading and mathematical literacy,
TIMSS focuses on mathematics and science, PIRLS focuses on reading):*

e Reading. Defined in the context of the PISA surveys as “the capacity to
understand, use and reflect on written texts in order to achieve one’s goals, to
develop one’s knowledge and potential, and to participate in society” (OECD
2003). In the context of the PIRLS surveys, the achievement results of the
students are assessed with respect to reading for literary experience or en-
joyment, reading to acquire and use information, and reading overall (the
combination of the two).

e Mathematical literacy. Defined in the context of the PISA surveys as “the
capacity to identify, to understand, and to engage in mathematics and make
well-founded judgements about the role that mathematics plays, as needed

" The PISA 2003 survey also had a problem-solving component. However, as this component is not as well
developed as the other components in the survey, and as there are no time-series data available for it. Hence
analysis of problem-solving data is not included in the present study.
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for an individual’s current and future private life, occupational life, social
life with peers and relatives, and life as a constructive, concerned, and reflec-
tive citizen” (OECD 2003). The TIMSS assessment frameworks for
mathematics are framed by two dimensions: a cognitive dimension and a
content dimension. There are five content domains in mathematics (in 8"
grade: number, algebra, measurement, geometry, and data; in 4™ grade;
number, patterns and relationships, measurement, geometry, and data)
(Martin et al. 2004).

Scientific literacy. Defined in the context of the PISA surveys as “the capac-
ity to use scientific knowledge, to identify questions and to draw evidence-
based conclusions in order to understand and help make decisions about the
natural world and the changes made to it through human activity” (OECD
2003). The TIMSS assessment frameworks for science are also framed by
two dimensions: a cognitive dimension and a content dimension. Five
content domains are defined for science in the 8" grade (life science,
chemistry, physics, earth science, environmental science), but only three in
the 4™ grade (life science, physical science, earth science) (Martin et al.
2004).

The PISA 2003 survey also had a problem solving component. However, this
component is not as well developed as the other components in the survey and
there is no time-series data available for it. Hence analysis of problem-solving
data is not included in the present study. An overview table on students’ prob-
lem-solving achievement scores is found in Annex 4 (table Al). More detailed
analyses are contained in OECD (2004e).

Age Cohorts

The age cohorts covered by the present study follow from the age cohorts cov-
ered by the PISA, TIMSS, and PIRLS surveys respectively:

PISA focuses on the knowledge and skills of 15-year-olds in the partici-
pating countries.

The target population of the PIRLS 2001 survey is the upper of the two adja-
cent grades with the largest number of 9-year-olds. This population repre-
sents an important stage in the development of reading. At this point, chil-
dren have generally learned to read and are using reading to learn.

TIMSS 2003 had as its intended target population all students at the end of
their eighth and fourth years of formal schooling in the participating coun-
tries. TIMSS 1999 assessed eighth-grade students. TIMSS 1995 covered
students in third and fourth grades, seventh and eighth grades, and in the
final year of secondary school. To measure trends in student achievement,
the TIMSS 2003 eighth-grade and fourth-grade target populations were
intended to correspond to the upper grades of the TIMSS 1995 definitions,
and the TIMSS 2003 eighth-grade target population to the eighth-grade
population in TIMSS 1999.
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The Level of Aggregation

The PISA-, TIMSS, and PIRLS surveys represent a massive amount of data,
both in terms of the number of respondents that have been involved in the sur-
veys and in terms of the test and questionnaire items contained in each study.

If the present study is to generate a useful overview and some politically relevant
results, it is necessary for this reason to maintain a relatively high level of aggre-
gation as regards the breakdown of data on different dimensions. This means
that the study will be focused on the analysis, explanation, and interpretation of
the aggregate outcome dimensions of the three surveys. Taking the various age
cohorts into account, this means that the 8 outcome dimensions listed in table 1
below will be the object of analysis.

Table 2.1: Outcome Dimensions in PISA, TIMSS, and PIRLS

4th grade Mathematics Reading literacy
Science
8th grade Mathematics
Science
15-year-olds Reading literacy
Mathematical literacy
Scientific literacy

Analysis of the sub-dimensions of these outcome variables (e.g. the different
components of reading or content areas of mathematical literacy) will not be
undertaken. In contrast, a relatively large number of background variables will
be taken into account, either in the form of individual variables or indices con-
structed of several variables, or as elements in factor analysis and multivariate
regression analysis in relevant connections where the data makes this possible.

Geographical Coverage

As mentioned, the study is intended to inform policy-making in the European
Union, for which reason it is evident that as many European Union Member
States should be covered by the analysis as possible, just as it is relevant to in-
clude the candidate countries and the EFTA-EEA countries where possible.

At the same time there may be valuable lessons to be learnt from including
analysis of achievements and trends in countries of significant global importance
(the United States and Japan) as well as in countries that are particularly success-
ful in terms of the overall achievement scores in the analysed dimensions (sev-
eral East Asian countries).

Not all of these countries have participated in all the surveys, as indicated in
table 2.2. The table represents the total geographical coverage of the statistical
analyses of the present study, including the countries and surveys for which it is
possible to carry out time-series analysis.
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Table 2.2: Relevant Countries Participating in PISA, TIMSS and PIRLS?

[ | PisA ES PIRLS

2000 | 2003 1995 1995 1999 2003 2003 2001
4th grade | 8th grade | 8th grade | 4th grade 8th grade
X X X X

X X Fl.+French  Flemish Flemish Flemish

X X X X X X
x x o ox x x x
X x x

x

X x x

X x x x
X x x X
X x o ox x x
x x X x X x x X
X X X X

X x o ox x x x x x
X x o ox x x x x x
x X x x X
X X

x x X x x x x x
X x

X x o ox x

x X x x

x x X x x X
X X Basque C.

x X X X X
X X®  ScotEngl  ScotEngl  England  Scot/Engl  Scot/Engl  ScotEngl
x x x x x
X X x X X
X X X
X ox o ox x x x x
X x o ox x x
x X X X X

X x o ox x x x x x
x x x x x x
USA X X X X X X X X
X x o ox x x x x

271 27 17+2 25+4 19+2 12+2 17 +3 19+1

% A total of 41 countries participated in PISA 2003. Apart from the countries mentioned in table 2.2, a number
of developing countries participated, along with Russia, Canada, Norway, Iceland, Australia, New Zealand,
Lichtenstein, and Macao-China. A total of 49 countries participated in TIMSS 2003, 48 in the 8" grade as-
sessment and 26 in the 4" grade assessment. The countries that are not included in table 2.2 are a number of
developing countries, Russia, Norway, Israel, Australia, and New Zealand. Several Arab states also partici-
g)ated in TIMSS 2003. A total of 35 countries participated in PIRLS 2001.

The response rates among English schools and pupils in the 2003 PISA survey was below the pre-agreed
school and student level response rates. For this reason, data from the UK is not included in the analysis
below.
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The Comparability of Test Results

This study will not go into any detail as regards the methodology of the three
surveys. It proceeds from the assumption that the achievement scores generated
by the tests of the three surveys are valid expressions of the skills of the test
populations in the domains of reading, mathematics, and science. The study fo-
cuses instead on the analysis, interpretation, and — as far as possible — explana-
tion of the achievement scores, at country level, school level, and individual
level. The validity of achievement scores can, of course, be discussed, and it is
well known that this issue is hotly debated in the countries participating in for
instance the PISA surveys. The issue is not, however, a concern in the current
report.

Nevertheless, since there are both important differences and similarities as re-
gards the methodologies of the three surveys, this needs to be taken into account
in the interpretation and comparison of results.

Similarities between PISA, TIMSS, and PIRLS

All three surveys are sample-based and make use of tests as the most important
method for assessing competences, as opposed to, for instance, self-assessments
or self-reports (cf. DTI et al. 2004: 32). Furthermore, tests have been developed
in an international cooperative effort, aiming at international comparability of
achievement scores.

In all three surveys, tests of specific types of competences are supplemented by
self-reported background information by the students tested. Furthermore, back-
ground information provided by students concerns both individual attitudes and
behaviour and factual information on home background.

Sampling Differences

Sampling strategies differ; TIMSS and PIRLS focus on classrooms, whereas
PISA focuses on the student (random samples of the whole student population,
based on cluster sampling).

e InPISA, most countries employed a two-stage stratified sampling technique.
In the first stage, a (usually stratified) random sample of schools was drawn
among schools in which 15-year-old students were enrolled, yielding a
minimum sample of 150 schools per country. The second stage randomly
sampled 35 of the 15-year-old students in each of these schools, with each
15-year-old student in a school having equal probability of selection. Within
each country, this sampling procedure typically led to a sample of between
4,500 and 10,000 tested students.

e InTIMSS and PIRLS, a two-stage stratified sampling technique was also
applied. However, in the second stage, the sampling unit was classrooms
rather than individual students: In the first stage, at least 150 schools were
sampled among all schools of the target population. The second stage con-
sisted of a sample of one or more classrooms from the target grade in sam-
pled schools. As a rule, one classroom per school was sampled, although
some participants opted to sample two classrooms. All classrooms were se-
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lected with equal probabilities for all countries. In each country, TIMMS
required a minimum of 4,000 tested students for each target population.

Population Differences

All the three surveys are based on samples. However, there are differences in the
overall population from which the samples are drawn. PISA is an age-based
study, whereas TIMSS and PIRLS are grade-based, meaning that the average
age of the sampled students may differ between countries, reflecting differences
in the age of school start across countries.

e InPISA, the target population is all 15-year-old students. Operationally, this
includes all students who were from 15 years and 3 months to 16 years and 2
months at the beginning of the testing period and who were enrolled in
school, regardless of grade level or full-time or part-time status.

e In TIMSS, the target population is all students from the upper of the two
adjacent grades that contain the largest number of 9-year-olds and all stu-
dents from the upper of the two adjacent grades that contain the largest num-
ber of 13-year olds. In most countries, this population is all fourth-grade and
eight-grade students.

e InPIRLS, the target population is the upper of the two adjacent grades with
the largest number of 9-year-olds. In most countries, this population is all
fourth-grade students.

Test Frameworks and Test Items

There are a number of differences between the test frameworks and test items of
the three surveys, even in similar fields such as mathematics. All assessments
are developed on the basis of a framework specifying the content and skill to be
measured. However, whereas PISA focuses on tests aimed at measuring ‘know-
ledge and skills that are essential for full participation in society’, TIMSS
focuses on tests aimed at measuring the extent to which the intended and
implemented curriculum is reflected in individual students’ competences.

In PISA, the framework which is used to specify a range of content expectations
as regards mathematics, for instance, is organized around overarching ideas (e.g.
space and shape) and with emphasis on the contexts in which mathematics is
applied (e.g. in school, in society). In contrast, in TIMSS the overall framework
for mathematics assessment consists of five main content areas related to the
major mathematical curricular areas of number, measurement, geometry, data,
and algebra, as well as four cognitive domains (knowing facts and procedures,
using concepts, solving routine problems, and reasoning).

The same differences apply in the field of science. The test framework for scien-
ce in TIMSS is organized around five disciplinarily defined content domains;
life science, physical sciences (chemistry and physics), earth science, and envi-
ronmental science), as well well as around three cognitive domains (factual
knowledge, conceptual understanding, and reasoning and analysis). In PISA, the
framework is defined in terms of themes (e.g. form and function, biodiversity),
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and the framework also specifies, along with a process dimension, a context
dimension (e.g. science in life and health, science in technology).

The differences in the overall perspective of the test frameworks is to a great
extent reflected in the individual test items. Test items in PISA thus reflect the
overarching ideas or themes which structure the test items, rather than the disci-
plinary approach of TIMSS and PIRLS. Moreover, test items in PISA tend to be
more real-life oriented than test items in TIMSS.

Comparing PISA and TIMSS in mathematics, there are also differences in the
relative importance of test domains in terms of the number of test items (Scott
2004). PISA has a greater focus on data (40 per cent of all items) and less focus
on algebra (11 per cent than the eight-grade assessment in TIMSS (11 per cent
and 23 per cent respectively).

The PIRLS assessment framework focuses on three aspects of reading literacy:
processes of comprehension, purposes for reading and reading behaviours and
attitudes. In contrast, PISA’s reading assessment design rests on the definition of
reading literacy as “the ability to understand, use and reflect on written texts in
order to achieve one’s goals, to develop one’s knowledge and potential, and to
participate effectively in society”, and it measures this along several dimensions:
The form of reading material or text, the type of reading task, and the use for
which the text was constructed.

The differences in terms of framework and test items reflect the different age
groups that are targeted in the two surveys, as well as the more direct “real life”
orientation of PISA’s test framework.

Background Variables

There are also differences in the specific coverage of background variables. For
instance, TIMSS asks about the students” academic self-concept, which PISA
does not. A number of background questionnaire items specifically address is-
sues that are relevant only to the competences tested, e.g. reading or mathemat-
ics.

Implications: Differences Must be Taken Into Account

Evidently, the differences that are described above imply that the results of the
different surveys are not directly comparable, and that independent analyses will
have to be carried out for each survey. This does not mean, however, that com-
parisons cannot be made. For surveys that seek to test similar, if not identical,
competences, comparisons can clearly be made. But methodological differences
need to be taken into account in the interpretation of results.

Broadly speaking, the different conceptual frameworks of PISA on the one hand
and TIMSS and PIRLS on the other hand suggest that the results of the different
surveys can potentially inform policy making in different ways.
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e The design of PISA, with its focus on ‘knowledge and skills that are essen-
tial for full participation in society”, entails that results from PISA potenti-
ally allow societies to consider and answer the following question: To what
extent does our educational system equip 15-year-olds to live up to the
requirements of society with respect to mathematics, reading, and science?

e The design of TIMSS and PIRLS, with their focus on curriculum require-
ments, entails that results from these surveys potentially allow societies to
consider and answer the following question: How does our educational
system perform in the various curricular domains in mathematics, science,
and reading?

The difference in the potential utility of the two types of surveys should not be
exaggerated, however. It could be expected that the curricular objectives in
mathematics, science, and reading, are not very significantly different from the
real-life requirements to students as regards mathematics, science, and reading.*

More specifically, the main advantage of the PISA-approach is that it makes
possible international comparisons regardless of differences in curricular
objectives between school systems. If all participating countries can agree that
the overall objective of school systems in mathematics, science, and reading, is
to equip students to participate fully in society, and if the test framework pro-
vides valid information on this, it becomes irrelevant whether countries differ
with resEect to the specific curricular objectives and requirements in e.g. the 4™
or the 8" grade.

On the other hand, the age-based sampling design of PISA does not take into
account that the starting age of schooling may differ between school systems.
15-year-olds in different countries may therefore have attended school for a
different number of years. Neither does the sampling strategy of PISA facilitate
the use of teacher-related variables, since the random sample of 15-year-olds in
the sampled schools will have been subject to instruction from a number of
different teachers.

The main advantage of the TIMSS-approach is that it potentially allows policy
makers to interpret test results in relation to curricular objectives. The level of
algebra proficiency in the 8" grade that is demonstrated in TIMSS in a given
school system can in principle be compared to the objectives in the intended
curriculum, and action can be taken on this basis. It can also be argued that the
class-based sampling design of TIMSS and PIRLS involves particular advan-
tages, making it possible to link curriculum with instructional practices and both
of these with student outcomes. Classrooms can be connected to particular

* Indeed, if there are big differences, it could imply that there are major problems with the focus of the curricu-
lum in question: In this situation, the curriculum would not be oriented towards equipping students with the
knowledge and skills that are essential for participation in society. Other explanations for large differences in
test scores of TIMSS and PISA are also possible, however, such as sampling design and validity problems in
one or both of the tests (PISA may not measure real life requirements, or TIMSS may not measure curriculum
achievement).
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teachers, to particular instructional processes, and to a particular curriculum (cf.
Robitaille 2001)

As for the international comparison of TIMSS test results, the curriculum-based
approach is open to criticism: Different school systems may have different curri-
cular objectives at the different grade levels. A relatively low average achieve-
ment score in a particular curriculum domain may therefore reflect that this
domain is accorded a relatively low priority in the curriculum of the school
system concerned. The advantages of the classroom-based sampling design can
also be discussed, as it is difficult to capture the relevant aspects of instructional
practices and other teacher-related characteristics in quantitative surveys.

For both TIMSS (the 8" grade surveys) and PISA (focusing on 15-year-olds) it
could be considered a problem that early school leavers are not covered by the
surveys. On the other hand, the surveys can be said to measure the performance
of school systems for students who are enrolled in the school systems. The rate
of early school leavers can be considered a separate, and significant,
performance criterion for school systems.

2.3. Approach and Methodology

The overall objective of the present analysis of the PISA, TIMSS, and PIRLS
surveys, is to generate as much information and knowledge as possible that is
relevant for policy-making purposes. Against this background, the approach to
the analysis rests on a number of assumptions and focus areas.

The Normative Element: Evaluation Criteria

The Lisbon Strategy — as we understand it - provides us with the normative
yardstick against which analytical results can be assessed and recommendations
can be formulated. Thus, the normative foundations of the study and its conclu-
sions are:

e that education systems should enable as many students as possible to per-
form as strongly as possible in mathematics, reading, and science.

o that the average performance of the weakest groups of students should be
increased.

We believe that both statements are in line with the Lisbon Strategy and its focus
on “world class education” in the European Union, as well as with its emphasis
on social cohesion and the related operational objectives of reducing the share of
low-achieving 15-year-olds in reading literacy in the EU.

The Statistical Analysis and Its Limits

It is important that we keep in mind that there are different limits and possibi-
lities depending on the level of analysis. By definition, PISA, TIMSS, and
PIRLS are international efforts, and much attention has been paid to the level of
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countries and to comparisons between countries. Data is also, however, at an
individual level and at school level.

At the country level there are important limits as to the types of valid and useful
statistical analysis that can be carried out and the research questions which can
be answered via statistical analysis. At the level of individual students, there is a
higher degree of freedom and therefore much greater possibilities for carrying
out multivariate analysis. At the school level, there is also a higher degree of
freedom in principle, since the number of sampled schools is large. However,
possibilities for analyses at school level are affected by the applied sampling
strategy in PISA, TIMSS, and PIRLS.

Country Level

At the country level, there are only a very limited number of units of investi-
gation. From tabel 2.2 it appears that the number of units of investigation varies
between 12 and 27, depending on the survey and data collection round.

A very significant number of independent variables are covered by the back-
ground variables of each study. An even larger number of variables is potentially
relevant. Some of these background variables have been added to the data set in
the course of the implementation of the current project.

Given the low number of units of investigation and the large number of indepen-
dent variables, it is not possible to isolate the effects of each indendent variable
on the dependent variable. From a statistical point of view, it is therefore not
possible to answer the question why some countries perform better than others in
terms of achievement scores. There are too few cases and too many variables
which differ between countries. Statistical co-variations can be found, but
several independent variables will co-vary with achievement scores. Conse-
quently, it will not be possible to isolate the effects of individual independent
variables. It is very problematic, therefore, to speak of causal correlations
between variables at the level of countries.

The number of independent variables could in principle be reduced via factor
analysis, identifying a limited number of underlying dimensions in the back-
ground variables. This will enable multivariate analysis with only a limited
number of cases. This approach has been tested in the current project. However,
because of the dramatic reduction required in the number of independent
variables due to the low number of units of investigation, the ensuing analysis
becomes very abstract, involving highly aggregate dimensions. The results of
such an analysis have not been deemed useful for policy purposes.

There are still many possibilities for carrying out statistical analysis at a country
level, and these will be utilized in the current study. However, such analyses will
only involve a limited number of independent variables at a time. They will be
able to highlight statistical correlations/co-variations between these independent
variables and the achievement scores of the respective surveys. These correla-
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tions can serve to raise questions and formulate hypotheses, but they cannot
claim to be causal explanations of achievement scores.

Instead, the relevance of hypotheses and correlations between variables can be
investigated in more interpretative ways, by drawing on various sources of
background information at the level of individual countries. This is the approach
which will be adopted in the present report. Interesting findings from the
statistical analysis will be interpreted in light of relevant background factors, be
they in qualitative of quantitative form.

Individual Level

At the individual level, the possiblities for statistical analysis are much more
comprehensive, as the number of units of investigation amounts to many
thousands in each of the involved surveys.

It is possible to explain a significant proportion of the variance of individual
achievement scores across countries, by making use of multivariate regression
analysis that draws upon the background variables of the various studies.

Similarly, it is possible to explain a significant proportion of the variance of
individual achievement scores within specific countries, for instance in well-
performing countries. However, this cannot explain why one country’s average
score is higher that that of another country.

At the individual level, the present study will include some multivariate analyses
of individual achivement scores for the entire population of respondents. This
will enable an identification of the background factors which are most signifi-
cant for individual achievement scores across countries. Some, but evidently not
all, of these background factors will be relevant for public policy decisions.

School Level

As with the individual level, it is possible in principle to explain a significant
proportion of the variance of achievement scores between schools by making use
of multivariate regression analysis and drawing upon the background variables
of the various studies pertaining to the school level.

As mentioned, the degree to which this is possible, however, depends on the
sampling strategy of the survey concerned. Thus, for PISA, TIMSS, and PIRLS,
it is true that “although the student’s samples were drawn from within a sample
of schools, the school sample was designed to optimize the resulting sample of
students, rather than to give an optimal samples of schools. For this reason, it is
always preferable to analyze the school-level variables as attributes of students,
rather than as elements in their own rights” (Gonzales and Kennedy, 2003).

Interpretative Elements
Against the background of the limits and possibilities described above, the study

will include significant interpretative elements, allowing an understanding or
interpretation of a given statistical co-variation. For example:
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e For high-performing countries in various respects, a number of structural or
other characteristics of selected educational systems of these countries are
highlighted in both qualitative and quantitative form and discussed in the
perspective of these characteristics.

e For countries’ whose average achievement scores have developed signifi-
cantly from one point of time to another, relevant reforms of educational sys-
tems and approaches are highlighted and discussed.

Analytical Focus Areas

In light of the Lisbon Strategy and the priorities of the “Education and Training

2010” programme, a number of analytical fields merit particular attention in the
framework of the present report. The following list summarizes the key research
questions of the study:

e Overall average achievement scores and the development in the scores. The
variance of the achievement scores of the various outcome dimensions. De-
velopments in variance over time. Structural characteristics of high perform-
ing countries and low performing countries.

e The share of low-achieving pupils across countries. Achievement scores of
immigrants. Achievement scores of less privileged social groups.

e School-related factors and their relation to average achievement scores on
the different outcome dimensions.

o Factors related to the individual which affect the level of achievement scores
for individual students as regards each of the outcome dimensions; the rela-
tive importance of these factors across countries

e The relationship between immigration status and achievement scores at the
level of individuals; the character of the relation when controlling for coun-
try (is the relationship stronger in some countries than in others, i.e. are some
countries better than others at providing immigrants with the same level of
basic skills as the total student population?)

e The relationship between socio-economic status and achievement scores at
the level of individuals; the character of the relationship when controlling for
country (is the relationship stronger in some countries than in others, i.e. are
some countries better than others at providing children from less privileged
backgrounds with the same level of basic skills as the total student popula-
tion?)

The Backbone: PISA

A key challenge in the current study in light of the massive amounts of available
data has been to seek clarity and provide overviews without losing important
relevant information. Clarity and simplicity have been sought in several ways..
One important element has been to take a point of departure in the PISA-
surveys. The PISA studies have been considered the backbone of the report, and
data from TIMSS and PIRLS are used either to underpin or question data from
PISA. Operationally, this means that most of the tables and figures in the main
text body of the report rely on PISA data, whereas several tables reporting the
TIMSS and PIRLS studies are found in Annex 4.
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Guide to the Following Chapters

The following sections contain the results of the analysis, organized in accor-
dance with the overall analytical framework which is developed and presented in
Chapter 3.

Chapter 4 contains an overview and descriptive analysis of achievement scores
across countries in reading, mathematics, and science, including an analysis of
developments over time and an analysis of variance in achievement scores. The
chapter also presents an analysis of the relation between achievement scores
across countries and the resource inputs provided to primary and lower secon-
dary education in each country.

Chapter 5 focuses on the relation between achievement scores in mathematics,
reading, and science, and specific student characteristics: gender, ethnicity, and
socioeconomic background. This analysis is at the level of individual students,
but results are broken down by countries, allowing comparisons of the strength
and direction of relations between factors across countries, and an assessment of
the significance of educational systems in this connection. The significance of
gender, ethnicity, and socioeconomic background on the one hand, and
achievement scores on the other hand, will be analysed for reading, mathemat-
ics, and science. The most in-depth analyses, however, concern students’ profi-
ciency in mathematics.

Chapter 6 deals with students’ individual resources and motivation and the sig-
nificance of these factors for achievement scores. Again, the analysis is at the
level of individual students, but results are broken down by countries, allowing
cross-country comparison and an analysis of the significance of country back-
ground.

Chapter 7 concerns the broader educational environment and the provision of
basic skills. We analyse the relationship between the performance of students
and a number of background variables at both the level of the educational sys-
tems of the involved countries and the level of schools.
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3. A Framework for Analysing Basic Skills Education Out-
comes

Which factors affect the average achievement scores of different countries’ pu-
pils in reading, science, and mathematics? To facilitate the analysis, it is useful
to organize the different categories of factors which could hypothetically be ex-
pected to affect students’ performance and thereby also the outcome scores of
different countries.

This is done in the figure below. In the figure, education is viewed as an input-
output system. Inputs consist of resource inputs and inputs in terms of regula-
tion. Outputs consist of student achievements in the three domains considered
here: Reading, mathematics, and science.

The regulatory and economic inputs to the education system determine the char-
acter of the processes which take place in the education system. In the figure,
these processes can be ordered under three different headings: The organization
of education, teacher resources, and the learning environment.

Figure 3.1: A Framework for the Analysis of Country-Level Student Achievement Scores

Education System Processes Outputs

Students’ back-
grounds

Educational policy:

Regulation

The learning environment * Mathematics

Educational policy: e Science

Resources

- The organization of education Achievements:
Student * Reading

Students’ attitudes
and behaviour

The organization of education comprises factors such as the degree of centralisa-
tion or decentralisation of decisions concerning education, the degree of school
autonomy, primary/lower secondary education structure (for instance whether
the structure is one of comprehensive schools with a single track or not),
whether schools are private or public, and whether pre-schooling is applied
widely or not.

The learning environment furthermore concerns factors related to the actual
teaching and learning processes at school and classroom level. These include
factors concerning the extent of learning (time devoted to teaching and learning
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inside and outside of school) and factors related to the learning climate (the ex-
tent of disciplinary problems and the like), but also factors concerning the condi-
tions of learning such as the physical infrastructure of schools, and the availabil-
ity of relevant educational resources (instruction materials, computers etc.), as
well as the availability of qualified teachers.

The ways in which processes of the education system can result in student profi-
ciency must be expected to be conditioned by a number of factors. The figure
highlights students” backgrounds (home background including the socio-econo-
mic status of the parents, gender, and whether the student is a native speaker of
the test language or an immigrant or not) and students’ individual resources and
motivation (covering self-confidence, ambitions, and expectations, among other
things) as two categories of potentially important factors.

The analytical framework does not purport to include all factors and variables
which may potentially be relevant for explaining the achievement scores at a
country level. Instead it lists a number of factors whose importance it is relevant
to investigate in the context of the overall purposes of the present study and
within the limits defined by the available data.

In the following sections, we focus on a number of the different categories of
factors which are outlined in the figure, and the relations between these factors
and the performance of students in reading, mathematics, and science.

Framework
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4. Overall Performances: Status and Developments

In the section below, an overview analysis is provided over the achievement
scores of the countries participating in the PISA, TIMSS, and PIRLS surveys.
First we will look at differences between countries on the basis of the average
achievement scores in reading, mathematics, and science literacy at the level of
countries. Next we will focus on variance within countries. The penultimate sec-
tion focuses on the relation between economic resources devoted to education
and PISA achievement scores. The final section draws out a number of policy
implications from the analysis. Throughout the chapter, special attention will be
paid to the PISA-surveys, but the results of TIMSS and PIRLS will be included
on a continual basis.

Comparisons between the average achievement scores of countries in the PISA
surveys and similar studies yielding data which is internationally comparable
certainly receive considerable attention in the media and among policy makers.
This is understandable, since the level of skills and competences is seen as a key
to the international competitiveness of today’s and tomorrow's economies. At the
same time, the nation state remains the key framework for the formulation and
implementation of education policy.

e However, it should be emphasized that the importance of country differences
in achievement scores for basic skills may very well be considerably overes-
timated in the general public debate. It is an important point in this connec-
tion that only about one tenth of total variation in student performance lies
between countries and can, therefore, be captured through a comparison of
country averages. The remaining about nine tenths of variation in student
performance occurs within countries, that is, between education systems and
programmes, between schools, and between students within schools. This re-
sult is confirmed in both PISA 2000 and 2003 and TIMSS 1995, 1999 and
2003 (OECD 2004c: 60, 280-282).

4.1. Average Performance and its Development

Average Performance Scores in PISA 2003

Nevertheless, the point of departure for much of the public debate on the PISA
survey remains international comparison and not least the overall ranking of the
countries on the basis of mean achievement scores in reading, mathematical, and
scientific literacy. The table below displays this ranking.

The ranking should be interpreted quite cautiously, both as regards the ranking
in the various domains — reading, science, and mathematics — and as regards the
aggregate ranking. The calculation of average achievement scores at the level of
countries is made from estimates of national performance based on samples of
students, rather than from the values that could be calculated had the total stu-
dent population in each country answered every test question.

Overall Performance 39



Table 4.1: Country Rank on the Basis of Mean Achievement Scores in Reading, Science
and Mathematical Literacy, 2003.°

Country Overall Reading Rank Science Rank | Mathematical | Rank
Rank Score Score Score
1

Finland 543 (3,2) 1 548 (3,8) 1 544 (3,7) 2

Korea 2 534 (6,1) 2 538 (6,9) 4 542 (6,3) 3

HK China 3 510 (7,2) 6 539 (8,3) 3 550 (8,9) 1

Netherlands 4 513 (5,6) 5 524 (6,2) 5 538 (6,1) 4

Japan 5 498 (7,7) 9 548 (8,1) 2 534 (7,9) 5

Belgium 6 507 (5,1) 7 509 (4,9) 8 529 (4,5) 6

Sweden 7 514 (4,7) 4 506 (5,3) 9 509 (5,0) 11
Ireland 8 515 (5,1) 3 505 (5,3) 10 503 (4,8) 14
France 9 496 (5,2) 11 511 (5,9) 7 511 (4,9) 10
Czech Republic 10 489 (6,8) 18 523 (6,6) 6 516 (6,9) 7

Iceland 11 492 (3,1) 14 495 (2,9) 15 515 (2,8) 8

Poland 12 497 (5,6) 10 498 (5,6) 13 490 (4,9) 18
Germany 13 491 (6,6) 15 502 (7,1) 12 503 (6,5) 13
Hungary 14 482 (4,8) 19 503 (5,4) 11 490 (5,6) 19
Norway 15 500 (5,4) 8 484 (5,6) 21 495 (4,7) 16
Denmark 16 492 (5,5) 13 475 (5,8) 24 514 (5,4) 9

Austria 17 491 (7,4) 16 491 (6,7) 17 506 (6,4) 12
USA 18 495 (6,3) 12 491 (6,0) 16 483 (5,8) 22
Slovakia 19 469 (6,1) 25 495 (7,3) 14 498 (6,6) 15
Latvia 20 491 (7,2) 17 489 (7,6) 18 483 (7,2) 21
Spain 21 481 (5,1) 20 487 (5,1) 19 485 (4,7) 20
Luxembourg 22 479 (2,9) 21 483 (2,9) 22 493 (1,9) 17
Italy 23 476 (6,0) 23 486 (6,1) 20 466 (6,0) 24
Portugal 24 478 (7,3) 22 468 (6,8) 25 466 (6,7) 23
Greece 25 472 (8,0) 24 481 (7,5) 23 445 (7,6) 25
Turkey 26 441 (11,3) 26 434 (11,5) 26 423 (13,2) 26
EU average 494 (1,4) 500 (1,4) 500 (1,4)

Mean 495 501 502

UK® - - - - - - -

Source: Pisa 2003 dataset.
95% confidence intervals in brackets. Weighted EU averages have been calculated for PISA data whenever data exist for at least
15 of the 25 member states, representing at least 60 per cent of the total EU population.

Consequently, there is a degree of uncertainty inherent in the estimates. The use
of confidence intervals provides a means of making inferences about the popula-
tion means and proportions in a manner that reflects the uncertainty associated
with sample estimates. Under the usual reasonable assumption of a normal dis-

® To facilitate the interpretation of the scores assigned to students, the PISA achievement scales were con-
structed to have an average score among OECD countries of 500 points for each of the domains (mathemat-
ics, science, and reading), with about two-thirds of students across OECD countries scoring between 400 and
600 points (the standard deviation was set at 100 points), and with the data weighted so that each OECD
country contributed equally. However, mainly because of the inclusion of new countries in 2003, the overall
OECD mean in PISA 2003 is 494 score points for reading literacy with a standard deviation of 100 score
Eoints, and 496 score points for science with a standard deviation of 105 score points.

The response rates among English schools and pupils in the 2003 PISA survey was below the pre-agreed
school and student level response rates. Analysis of the England sample detected significant bias at student
level. OECD analysts have concluded that at present the uncertainties surrounding the England sample are
such that it is not possible to make reliable comparisons between the performance of the United Kingdom and
that of other countries. For this reason, data from the UK has been omitted in this table and in the remaining
report.
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tribution, there is a 95 per cent chance that the true value lies within the confi-
dence interval.

In table 4.1, confidence intervals are displayed in brackets. The confidence in-
tervals imply that it is not possible to determine the exact rank order position of
countries in the international comparisons. Rather, it is possible to say with 95
per cent confidence that a country lies within a range of positions.

For instance, it is possible to say with 95 per cent confidence that Finland and
Korea, lie between the first and second position of all countries listed in the table
as regards reading, and that Finland, Japan, Korea, and HK China, lie between
the top four positions as regards the average science score. The average score of
Denmark in mathematics, to take another example, can be said with 95 per cent
confidence to lie in the interval from 509 score points to 520 score points. This
means that with 95 per cent confidence, the relative position of the Danish
mathematics average is between position 8 and position 13 in the mathematics
ranking.

Box 4.1
The PISA Levels in Reading: What can Students at Each Proficiency Level do and what
Scores are Associated with the Levels?

Students proficient at Level 5 (over 625 points) are capable of completing sophisticated reading tasks,
such as: managing information that is difficult to find in unfamiliar texts; showing detailed understanding of
such texts and inferring which information in the text is relevant to the task; and being able to evaluate criti-
cally and build hypotheses, draw on specialized knowledge, and accommodate concepts that may be con-
trary to expectations.

Students proficient at Level 4 (553 to 625) are capable of difficult reading tasks, such as locating embed-
ded information, construing meaning from nuances of language, and critically evaluating a text.

Students proficient at Level 3 (481 to 552 points) are capable of moderately complex reading tasks, such
as locating multiple pieces of information, drawing links between different parts of the text, and relating the
text to familiar everyday knowledge.

Students proficient at Level 2 (408 to 480 points) are capable of basic reading tasks, such as locating
straightforward information, making low-level inferences of various types, deciding what a well-defined part
of the text means, and using some outside knowledge to understand it.

Students proficient at Level 1 (335 to 407 points) are capable of competing only the least complex read-
ing tasks developed for PISA, such as locating a single piece of information, identifying the main theme of a
text or making a simple connection with everyday knowledge.

Students performing below Level 1 (below 335 points) are not able to routinely show the most basic type
of knowledge and skills that PISA seeks to measure. These students may have serious difficulties in using
reading literacy as an effective tool to advance and extend their knowledge and skills in other areas.

Source: OECD

These reservations having been made, a number of points can be formulated on
the basis of the table. Thus, with only a few exceptions, the ten best performing
countries in one test domain are also among the ten best performing countries in
the other test domains. The correlation between student performance on the dif-
ferent scales is also found at the level of individual students, cf. Table A2 in An-
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nex 4. The correlation is high for example between mathematics and reading (r =
0,77) and between mathematics and science (r = 0,82) in PISA 2003.

Box 4.2
The PISA levels in Mathematics: What students can typically do at the various levels

Students proficient at level 6 (over 669 points)

At Level 6, students can conceptualize, generalize, and utilize information based on their investigations and
modelling of complex problem situations. They can link different information sources and representations
and flexibly translate among them. Students at this level are capable of advanced mathematical thinking and
reasoning. These students can apply this insight and understanding, along with a mastery of symbolic and
formal mathematical operations and relationships, to develop new approaches and strategies for attacking
novel situations. Students at this level can formulate and precisely communicate their actions and reflections
regarding their findings, interpretations, arguments, and the appropriateness of these to the situations.

Students proficient at level 5 (607-669 points)

At Level 5, students can develop and work with models for complex situations, identifying constraints and
specifying assumptions. They can select, compare, and evaluate appropriate problem-solving strategies for
dealing with complex problems related to these models. Students at this level can work strategically using
broad, well-developed thinking and reasoning skills, appropriately linked representations, symbolic and for-
mal characterisations, and insight pertaining to these situations. They can reflect on their actions and can
formulate and communicate their interpretations and reasoning.

Students proficient at level 4 (544-607 points)

At Level 4, students can work effectively with explicit models for complex concrete situations that may in-
volve constraints or call for making assumptions. They can select and integrate different representations,
including symbolic ones, linking them directly to aspects of real world situations. Students at this level can
utilize well-developed skills and reason flexibly, with some insight, in these contexts. They can construct and
communicate explanations and arguments based on their interpretations, arguments, and actions.

Students proficient at level 3 (482-544 points)

At Level 3, students can execute clearly-described procedures, including those that require sequential deci-
sions. They can select and apply simple problem-solving strategies. Students at this level can interpret and
use representations based on different information sources, and reason directly from them. They can de-
velop short communications reporting their interpretations, results, and reasoning.

Students proficient at level 2 (420-482 points)

At Level 2, students can interpret and recognize situations in contexts that require no more

than direct inference. They can extract relevant information from a single source and make

use of a single representational mode. Students at this level can employ basic algorithms,
formulae, procedures, or conventions. They are capable of direct reasoning and of making literal
interpretations of the results.

Students proficient at level 1 (358-420 points)

At Level 1, students can answer questions involving familiar contexts where all relevant
information is present and the questions are clearly defined. They are able to identify information
and to carry out routine procedures according to direct instructions in explicit situations. They
can perform actions that are obvious and that follow immediately from the given stimuli.

Students below level 1 (below 358 score points)

Students with below 358 score points on any of the mathematics scales were classified as below Level 1.
Such students were not necessarily incapable of performing any mathematical operation. However, they
were unable to utilize mathematical skills in the situations required by the easiest PISA tasks.

Source: OECD

These findings suggest that factors outside the teaching and learning of the indi-
vidual domain lie behind mean achievement scores and that underlying factors
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are at work — or put in different terms that the three skills domains to a great
extent measure the same underlying dimension.

“Student abilities” or “student learning abilities” may be the most relevant —
even if rather broad and imprecise — terms for describing this underlying dimen-
sion. Several factors, including the educational background and the socio-
economic resources of parents, may in turn affect this underlying dimension.
The analysis in chapter 5 and 6 identifies the significance of a number of such
background factors.

As regards the seven European countries in the top-10, Finland scores signifi-
cantly higher than the average across all three domains. The Netherlands, Bel-
gium, Sweden, Ireland, and France, also perform well. In the upper end of top-
10 are the pupils from the East Asian countries — South Korea, HK China, and
Japan. These three countries are generally among the five best performing coun-
tries, and their results are only exceeded by those of Finland.

The table also illustrates the existence of a group of four relatively low-
performing countries — Turkey, Greece, Portugal, and Italy — with mean
achievement scores across domains substantially below the overall average. As
regards reading, this means for example that whereas the average achievement
scores of the students in all the other countries are at PISA level 3, the average
achievement score of the students from these countries are at level 2. The same
goes for mathematics, where the average achievement scores of the students
from these countries are also one level below the average of the students from
the other countries, and even two levels below the two top performing countries:
Japan and HK China.’

For several of the countries included in Table 4.1, data collection and analyses
have been carried out at sub-national, regional levels in PISA 2003. This goes
for Belgium, Italy, Spain, Finland and the UK. An overview over the results on
the mathematics scale is found in Table A3 in Annex 4.

Mean Achievement Scores do not Reflect Differences in Share of Immigrants

The overall achievement scores will be subject to closer analysis in later sec-
tions. However, it is relevant already at this point to investigate for the share of
immigrants among the tested samples of students.

Thus, it is well known that the percentage of students with foreign ethnic back-
ground differs significantly among the countries covered in the study. This is
illustrated in table 4.2. In the table, “students with foreign ethnic background”
are students who are either born in the country of the assessment but whose par-
ents were born in another country, or students who are born outside the country
of assessment and whose parents were also born in another country.

" No levels are yet defined for science literacy. This will be done in connection with the implementation of
PISA 2006.
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At the same time, students with a foreign ethnic background often score signifi-
cantly lower on average in proficiency tests in reading, mathematics, and sci-
ence, as we shall return to later. It is thus an obvious possibility that the share of
students with a foreign ethnic background is a factor which can explain a signifi-
cant part of the variation in average country achievement scores, and that the
rank order of the included countries will change significantly when considering
only native students.

Table 4.2: The Share of Students with Foreign Ethnic Background in Selected
Countries

Country Pct.
Students with Foreign Background

HK China 43
Luxembourg 33
Germany 15
France 14
USA 14
Austria 13
Belgium 12
Sweden 12
Netherlands
Latvia
UK
EU average
Denmark
Greece
Norway
Portugal
Ireland
Spain
Finland
Hungary
Italy
Czech Republic
Iceland
Slovakia
Turkey
Poland
Japan
Korea

Source: PISA dataset 2003.
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This has been tested, and the result is negative. The relation between the variable
measuring the percentage of immigrants in the country and the average achieve-
ment score is statistically insignificant. Furthermore, the rank order of the mean
achievement scores of the participating countries is not affected when excluding
students of foreign ethnic background from the analysis.

TIMSS 2003: Average Country Scores in Mathematics and Science
How do the overall results of the PISA 2003 survey in terms of the relative posi-
tion of countries’ student populations differ from the results of the TIMSS 2003
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survey? The table below displays the average country scores of the TIMSS 2003
survey for the countries that were also participating in PISA 2003 plus Estonia,
Lithuania, and Cyprus.®

The table below shows a high degree of convergence between the PISA rankings
in mathematics and science and those of TIMSS in the same domains: Three
East Asian countries, Korea, HK China, and Japan, are among the top perform-
ers in both surveys, with the Dutch also performing well on average. At the
lower end of the ranking scale, the average TIMSS performance of Slovakia,
Latvia, and Italy, also corresponds roughly to the relative placement of these two
countries in PISA 2003.

Table 4.3: Average Mathematics and Science Scores, 8" Grade Students, TIMSS 2003

Rank Score confidence | Rank Score confidence Rank
interval interval
Singapore 1 605 7,1 1 578 8,4 1
Korea 2 589 4.3 2 558 3,1 2
Hong Kong 3 586 6,5 3 556 5,9 3
Japan 4 570 4,1 4 552 3,3 4
Estonia 5 531 5,9 7 552 49 4
Netherlands 6 536 7,4 6 536 6,1 6
Hungary 7 529 6,3 8 543 5,5 5
Belgium (fl.) 8 537 55 5 516 4,9 10
United States 9 504 6,5 10 527 6,1 7
Slovakia 10 508 6,5 9 517 6,3 11
Sweden 10 499 51 12 524 53 8
Latvia 12 508 6,3 9 512 5,1 12
Lithuania 12 502 4,9 11 519 4,1 10
Slovenia 14 493 4.3 14 520 3,5 9
Scotland 15 498 7,3 13 512 6,7 12
Italy 16 484 6,3 15 491 6,1 14
Norway 17 461 4,9 16 494 4,3 13
Cyprus 18 459 3,3 17 441 3,9 15

Source: TIMSS 2003 data set.
95% confidence intervals in brackets.

In PISA, Swedish and Norwegian students' performance is relatively poorer in
science and mathematics than in reading, and their relative performance in these
two domains in TIMSS reflects this well, even if the relative performance for
Norway is somewhat poorer in TIMSS than in PISA. This may reflect differ-
ences in the average age of the sampled students in TIMSS and factors related to

8 As in PISA, the scale of the TIMSS achievement results has a mean of 500 and a standard deviation of 100.
Since they measure somewhat different age groups and content areas of mathematics and science, the re-
sults are not directly comparable, however. Furthermore, since the groups of participating countries differ for
the two surveys, the mean score of 500 refers to the results of different countries. Consequently, the compari-
son of PISA and TIMSS data in mathematics and science should only be seen as a rough indication of simi-
larities in results or trends.
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this: Norwegian students in TIMSS were less than 14 years old on average,
which is below the international average of 14,5 years. In PISA, all students are
approximately 15 years old and there are no systemic differences between coun-
tries.

A number of countries that participated in PISA 2003 did not participate in
TIMSS 2003. Among this group is Finland, the top performing European coun-
try in PISA 2003.

A Note on Reading Achievement Scores in PIRLS 2001

Based on data collected in 2001, the PIRLS study (Progress in International
Reading Literacy Study) also calculated the average achievement scores of stu-
dents across countries. However, compared to PISA and TIMSS, PIRLS covers
a different age group, namely 4™ grade students of an average age between 9,7
years and 11,2 years. Because of the differences in the test populations and the
contents of tests, it is not surprising if test results differ between the reading
achievement scores of PIRLS and those of PISA.

Table 4.4: Average Reading Scores, 15 Year Olds and 4™ Grade Students, PISA 2003 and

PIRLS 2001.
- PISA 2003 PIRLS 2001 | Score Point
Reading Reading Difference
Score score PISA-PIRLS
Sweden 514 (4,7) 1 1 561 (4,3)
Netherlands 513 (5,6) 2 2 554 (4,9) -41
Hong Kong China 510 (7,2) 3 9 528 (6,1) -18
Norway 500 (5,4) 4 13 499 (5,7) 1
France 496 (5,2) 5 10 525 (4,7) -29
USA 495 (6,3) 6 5 542 (7,4) A7
Iceland 492 (3,1) 7 12 512 (2,4) -20
Germany 491 (6,6) 8 7 539 (3,7) -48
Latvia 491 (7,2) 9 3 545 (4,5) -54
Czech Republic 489 (6,8) 10 8 537 (4,5) -48
Hungary 482 (4,8) 11 4 543 (4,3) 61
Italy 476 (6,0) 12 6 541 (4,7) -65
Greece 472 (8,0) 13 11 524 (6,9) -52
Turkey 441 (11,3) 14 14 449 (6,9) -8

Sources: Pisa 2003 dataset. PIRLS 2001 dataset.
95% confidence intervals in brackets.

The relevant countries which participated in both PIRLS 2001 and PISA 2003
are the Czech Republic, France, Germany, Greece, Hungary, Italy, Latvia, the
Netherlands, Sweden, Turkey, Norway, Iceland, HK China, and the USA (a total
of 14 countries). Table 4.4 below displays the differences in mean achievement
scores for the countries covered in both surveys.

° PISA covers students who are aged between 15 years and 3 months and 16 years and 2 months at the time
of the assessment, regardless the grade or type of institution in which they are enrolled and of whether they
are in full-time or part-time education.
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The absolute mean achievement levels are not comparable between the surveys.
This is also illustrated by the fact that PIRLS scores are higher on average than
PISA reading scores.

As mentioned previously, PISA and PIRLS do not measure identical phenomena
via identical methods. For this reason, comparisons should be made only very
cautiously. However, comparisons are still feasible, given that both surveys at-
tempt to measure broadly defined reading skills.

Against this background, PIRLS would seem to support the finding from PISA
that pupils in Sweden and the Netherlands perform relatively well in reading,
and similarly that students from Greece and Turkey perform relatively poorly.
As regards the results of Hong Kong China, Norway, and France, the data from
PIRLS would seem to suggest that pupils from these countries make greater ad-
vances in reading than other countries in the period from the 4" grade (the
measuring point of time of PIRLS) to the age of 15 (the measuring point of time
of PISA).

The Development in Mean Scores

The aim of the ongoing PISA, TIMSS, and PIRLS surveys is not only to meas-
ure the relative performance of each country. It is also to provide longitudinal
data in order measure developments in performances.

Box 4.3
Interpreting Differences in PISA Achievement Scores

What is meant by a difference of, for instance, 50 points between the scores of two
different groups of students? In reading, a difference of 73 points on the PISA scale
represents one proficiency level. A difference of one proficiency level can be consid-
ered a comparatively large difference in student performance in substantive terms.

Students proficient at Level 3 (481 to 552 points) are capable of moderately complex
reading tasks, such as locating multiple pieces of information, drawing links between
different parts of the text, and relating the text to familiar everyday knowledge. Stu-
dents proficient at Level 2 (408 to 480 points) are capable of basic reading tasks, such
as locating straightforward information, making low-level inferences of various types,
deciding what a well-defined part of the text means and using some outside knowledge
to understand it.

Whereas table 4.1 displayed the mean achievement scores of the countries in the
PISA 2003 survey, the table below shows the development in average achieve-
ment scores from 2000 to 2003. Too far-reaching conclusions on this basis of
measurements in only two points in time should be avoided. Only when further
measurements are carried out at different points of time will it be possible to
determine whether developments are part of a systematic tendency rather than a
one-time fluctuation.
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The table shows that in particular Latvia and Poland, but also Belgium and Ger-
many, have experienced significant improvements in the average achievement
scores. For Latvia and Poland, improvements have taken place across all three
domains. Portugal, the Czech Republic, and Finland, have also witnessed mod-
erate overall improvements combined with minor setbacks in one or more do-
mains. Several of these differences are not statistically significant, however.

Table 4.5: Difference in Mean Achievement Score in Reading, Mathematical, and
Science Literacy, 2000-2003

Country Aggregate Reading, Math, Science,
difference difference difference® difference
96 33 34 29

Latvia

EU average 62 -2 30 33
Poland 53 18 20 15
Belgium 41 0 28 13
Germany 36 7 14 15
Portugal 26 7 10 9

Czech Republic 26 -3 17 12
Finland 13 -3 6 10
Italy 12 -11 15 8

Hungary 10 2 1 7

France 9 -9 7 11
Korea 9 9 14 -14
Greece 5 -2 -13 20
Hong Kong China -2 -15 15 -2
United States -6 -9 11 -8
Spain -13 -12 3 -4
Ireland -18 -12 2 -8
Denmark -25 -5 -14 -6
Sweden -25 -2 -12 -6
Norway -29 -5 -7 -16
Iceland -31 -15 -15 -1
Austria -39 -16 5 -28
Japan -38 -24 -12 -2

Source: PISA 2000 and 2003 datasets. Only countries where there are valid and comparable data from both 2000 and
2003 have been included. Bold: Differences are statistically significant™.

The table also illustrates that although students from HK China, Sweden, and
Japan still perform very well on average compared to those from other countries,
they have experienced setbacks in several connections. Along with Iceland and
Austria, Japan has witnessed a considerable and statistically significant worsen-
ing in the average reading performance. Norway and Austria have seen a statisti-
cally significant decrease in the average science performance of students.

% Mathematics was the subject of major development work from PISA 2000 to PISA 2003, and the PISA 2003
mathematics assessment was more comprehensive than the PISA 2000 mathematics assessment — the PISA
2000 assessment covered two of the four areas of mathematics that are covered in 2003. For this reason, the
figures in the table concern only developments from 2000 to 2003 in one of the four content areas: The space
and shape scale. This scale is comparable from 2000 to 2003.

™ A standardized difference has been calculated for each country. This standardized difference consists of the
difference in mean score between 2000 and 2003 divided by the standard error of this difference. If the stan-
dardized difference falls outside the interval [-1.96; 1.96] the difference from one year to another is significant
at the 95 per cent confidence level.
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Do results from TIMSS Support Results on Trends over Time from PISA?

An important question is whether the above results concerning the developments
in achievement scores in PISA from 2000 to 2003 can be supported by evidence
from TIMSS” assessment of 8" grade students. The overlap in terms of countries
is relatively limited between PISA and TIMSS when focusing on trends in time.

However, for some countries, relevant data is available.

Figure 4.1. Share of Latvian 8" Grade Students Achieving the High International
Benchmark (550 Score Points) in Mathematics and Science, TIMSS 1995, 1999
and 2003.
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The development in Latvian students’ achievements is to some extent supported
by TIMSS data. The share of Latvian students achieving the advanced interna-
tional benchmark (a score of 625) and the high international benchmark (a score
of 550) grew from 1995 through 1999 to 2003 in both mathematics and science.
cf. also figure 4.1.% As regards trends in average percent of correct answers in
different mathematics content areas from 1999 to 2003, there is a statistically
positive trend for one content area in mathematics and one in science, but in
other areas there are no statistically significant developments in either positive or
negative direction.™

o Developments in the achievement scores of Hungarian 8" grade students are
either unchanged, with no statistically significant differences from 1995
through 1999 to 2003, or negative, as regards the shares of student achieving
the advanced or high international benchmarks in mathematics and science
and the trends in average percent of correct answers in different content ar-

2 However, only the development in the share of students achieving the high international benchmark (550)
was statistically significant (Mullis et al. 2004: 66, Martin et al. 2004: 68).

3 Mullis et al. 2004: 122-123; Martin et al. 126-127. The TIMSS results for Latvia concern Latvian-speaking
schools only.
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eas (Mullis et al. 2004: 68, 122-123; Martin et al. 2004: 126-127). These re-
sults are largely compatible with the trend in the PISA data for Hungary.

Box 4.4
Development and Policy Reform: Latvia and Poland

Measured in terms of the development in average achievement scores from 2000 to
2003, two countries stand out: Latvia and Poland. In both countries, there has been a
notable increase in the achievement scores of 15-year old pupils.

While it is not possible to establish firm causal relationships, education in Latvia and
Poland has undergone important changes during the past years. Most changes oc-
curred in the late 1990s, and it is plausible that results in terms of improved student
achievement would emerge a number of years after reforms had been decided.

In Latvia, comprehensive reform in the Education Law of 1998 included a transition to a
program-of-study approach in general education; mandatory school attendance until
the completion of the basic program or until the student turns 18; and financial reforms
in education based on enrolment. The National Standard of Basic Education was also
developed and approved in 1998, determining the compulsory content / curriculum and
the content of the final national examinations of the basic education. The Special Edu-
cation Concept was also developed in 1998. The main goal of this program was the
gradual integration of special needs children into general education schools.

In Poland, the reform of primary and secondary education adopted in September 1999
was primarily aimed at raising the overall attainment level. The most conspicuous
change is a change in structure from eight years of primary school to six years of pri-
mary school and three years of gymnasium. The education reform also includes a new
syllabus and curriculum, new teaching methods, improved assessment and evaluation,
and teacher development. In January 1999, an amendment to the teachers' charter
was adopted, introducing a new career system in which promotion depends on obtain-
ing higher qualifications, and aiming to solve the significant problem of unequal salaries
among teaching staff in order to attract competent, dedicated teachers.

Sources: Mazura 1999;, MEN 1999; Hoopengardner 1999; Levitas and Herczynski, 2001. For
more details see Annex 3.

e There are few statistically significant developments in the performance of
Italian students in TIMSS for mathematics and science from 2000 to 2003,
measured as the share of 8" grade students who achieve the advanced inter-
national (625 points) and the high international benchmark (550 points) and
as trends in the percentage of correct answers in different content areas. The
only statistically significant development is that there is a negative trend in
the share of Italian students from 1999 to 2003 in the share of 8" grade stu-
dents who achieve the advanced international benchmark in science. These
results tend to give a slightly more negative picture of developments in Italy
than the PISA results, at least for mathematics.

e Developments from 1995 to 2003 in the achievements of Norwegian 8"
grade students are negative in both science and mathematics, measured as
the share of students achieving the advanced international benchmark and
the high international benchmark (Mullis et al. 2004: 66-67; Martin et al.
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2004: 68-69) These results support the relatively negative trend found in
PISA from 2000 to 2003 in mathematics and science.

Overall, the information from TIMSS is thus to a great extent compatible with
the findings from PISA when considering developments over time. There are
exceptions to this general observation, however.

4.2. Variations within Countries

Variations in Scoring Achievements within Countries

Looking solely at the average achievement scores hides the existence of differ-
ences between high and low performing students within the countries. Following
equality considerations, school systems which are able achieve homogeneously
high results for all students irrespective of their background, attitudes, etc., are
preferable.

Table 4.6: Variance in Average Achievement Score in Reading, Mathematical, and
Science Literacy, 2003 (Standard Deviation)

| Average ] _Reading ] Science ] __Math |

Finland 85 81 91 84
Ireland 88 87 93 85
Latvia 90 90 93 88
Portugal 91 93 93 88
Korea 92 83 101 93
Netherlands 92 85 99 93
Hong Kong China 93 85 94 100
Denmark 94 88 102 91
Hungary 94 92 97 94
Spain 95 95 100 89
Iceland 95 98 96 91
Slovakia 96 93 102 93
Poland 96 96 103 90
Czech Republic 98 96 101 96
Austria 98 103 97 93
EU average 99 97 103 96
Turkey 99 95 96 105
Sweden 99 96 107 95
USA 99 101 102 95
Norway 100 103 104 92
Greece 100 105 101 94
France 100 97 111 92
Italy 102 101 108 96
Japan 105 106 109 100
Germany 108 109 111 103
Belgium 109 110 107 110

Source: PISA 2003 dataset.
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Table 4.6 displays the variances (standard deviations) of the participating coun-
tries’ mean scores in PISA 2003. The standard deviation is a relevant measure of
the degree to which student performances differ from the average performance
within the respective countries. In the table the countries are ranked according to
the mean standard deviation in reading, math, and science literacy achievement
scores.

Figure 4.2. The Relation between Average Reading Score and the Standard Devia-
tion in Reading at the Level of Countries (N=26)
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Source: PISA 2003 dataset.

The three best performing countries as regards the average achievement scores
across skills domains — Finland, Korea, and Hong Kong China - are among the
seven countries with the lowest average standard deviation. Among the ten best
performing countries with respect to the mean achievement scores, five countries
— Finland, Ireland, Korea, the Netherlands, and Hong Kong China — combine
high average achievement scores with a relatively low standard deviation.
Higher degrees of standard deviation are found in Italy, Japan, Germany, and
Belgium. Again, Finland shows outstanding results combining the highest mean
achievement score in each domain with the lowest standard deviation.

The table further illustrates that countries with high degree of variance in achie-
vement scores in one domain also tend to have high degrees of variance in
scores as regards the other domains. Again, this fact calls for broader structural
explanations at for example school system level, in contrast to explanations
linked to the individual domains.

In one of the three domains, there is a relationship between the mean achieve-
ment scores and the standard deviation of this score. This is in the domain of
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reading: The higher the standard deviation, the lower the mean reading achieve-
ment score (R?=0,17).

Can Educational Structures Explain Variance Within Countries?

An interesting question is whether educational structures can explain differences
in the variance of student performance around the country average. Theoretical-
ly, tracking systems, where children are divided into different educational tracks
at a relatively early age, for instance following 5 or 6 years of primary school-
ing, could result in a higher variance as it could be expected to divide the popu-
lation of students into relatively high-performing and relatively low-performing
groups of students, both of these groups deviating in their performance from the
average. This could be expected to be the case where tracking systems can be
assumed to result in different conditions of teaching and learning at the different
tracks, tracking levels for the academically less well-performing pupils being
associated with less efficient modes of teaching and learning.

Figure 4.3 illustrates the results of an analysis which compares the standard de-
viations of countries with tracking systems to the standard deviations of coun-
tries with comprehensive school systems, focusing on reading achievement
scores in PISA 2003. A tracking system is defined as a system where pupils are
placed in different educational tracks at the age of 12 or earlier. A comprehen-
sive system is defined as a system where there is no separation of children into
separate tracks before after the age of 12 — typically as pupils enter upper secon-
dary school.

Figure 4.3. Average Standard Deviations Around Countries’ Average Reading
Score, PISA 2003 — Tracking vs. Comprehensive Systems
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According to these criteria, Germany, Belgium (Flemish and French speaking
communities), Austria, the Netherlands, the Czech Republic and Slovakia qual-
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ify as tracking systems, whereas all the other remaining countries in table 4.6
represent different variants of comprehensive school structures.**

Figure 4.3 illustrates that the average standard deviation is somewhat higher in
tracking systems than in comprehensive systems (SD1): The average standard
deviation around the mean is almost 100 in tracking systems as opposed to about
94 in comprehensive systems (figures for Average Standard Deviation 1).

It can be discussed whether the education system in the Netherlands represents
as tracking system. At the age of 12, pupils are placed in one of three types of
secondary education (VMBO, HAVO and VWO). Moreover, in 1999/2000 the
VMBO was introduced as a new track to replace VMBO and HAVO, containing
four different learning pathways. However, most schools are combined schools
offering several types of secondary education so that pupils can transfer easily
from one to another.

If the Netherlands is not included among the countries with a tracking system,
the differences between the average standard deviations of comprehensive sys-
tems and tracking systems become larger (SD2): The average standard deviation
of the reading scores of Belgium, Austria, and Germany is more than 102, as
opposed to an average standard deviation of less than 94 for the remaining coun-
tries including the Netherlands.

This statistical relation cannot be taken as an explanation — we cannot claim that
the educational structure causes differences in variance between students. Other
factors may explain the statistical relation. However, the relation found is com-
patible with a hypothesis that tracking systems lead to greater variances in stu-
dent performances.

Development in Variation 2000 to 2003

Looking at the development in the standard deviation from 2000 — 2003, it is
clear that particularly Latvia and to some degree Poland have experienced de-
creasing standard deviations.

Portugal also witnessed a decrease in standard deviation in particular in mathe-
matics (space and shape scale). Austria, Italy, Iceland, Korea, and Japan, on the
other hand, have witnessed increased standard deviation. Consequently, Japan
was among the countries with the highest standard deviation in 2003. As regards
the other countries, the standard deviation is more or less unchanged from 2000
to 2003.

* Source: Eurydice: Eurybase 2005, Riley et al 1998, Riley et al. 1999, MOE 2004, Murad 2004. OECD 2004c
(261) uses a different definition of tracking vs. comprehensive systems in the analysis of PISA 2003 data (the
number of school types or educational programmes available for 15 year olds), for which reason more coun-
tries are categorised as non-comprehensive systems.
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Table 4.7: Development in Standard Deviation 2000 — 2003, PISA 2003 Survey.

T average | Reading | Science | wah |
-11 -12 -5 16

Latvia -
Poland -5 -4 5 -16
Portugal -4 -4 4 A3
Ireland -3 -7 1 -2
Finland -3 -8 5 -5
EU average -1 -2 -3 1
United States -1 -4 1 1
Greece 1 8 4 -9
Czech Republic 1 0 7 -4
Hungary 1 -2 -6 10
Denmark 1 -10 -1 15
Norway 2 -2 8 -1
Belgium 2 3 -4 7
Germany 2 -2 9 -1
Sweden 4 4 14 -6
Spain 4 10 5 -4
HK China 5 1 9

France 7 5 9 6
Austria 7 10

Italy 8 10 10

Iceland 8 6 8 11
Korea 11 13 20 0
Japan 13 20 19 1

Source: PISA 2003 dataset. Bold: Differences are statistically significant.
Note: The figures for mathematics concern the mathematics space and shape scale.

Developments in the standard deviation in Latvia and Poland may again high-
light the significance of education reform in these countries. Thus, the decrease
in standard deviation in the two countries is to a great extent explained by the
fact that there have been improvements in the average achievement scores
among the lower performing students. This corresponds well with the overall
objectives of education reform.

Variance in Student Performance Between and Within Schools

Variance around the mean at the country level is one important feature of student
achievement scores. Other important factors to consider are variance in student
performance between schools and within schools.

Differences in country profiles as regards the character and distribution of vari-
ance may reflect the ways in which education systems seek to cater for the needs
of a diverse student body and narrow the gaps in student performance: Some
countries have comprehensive school systems with no or only limited institu-
tional differentiation. Other countries respond to diversity in student back-
grounds and capabilities by grouping students through tracking or streaming,
whether between schools or between classes within schools.
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Table 4.8 contains information on several different aspects of the variance in
student performance in the included countries, focusing on the mathematics
scale. In the third column, total variance in student performance (SP) is ex-
pressed as a percentage of the average variance in student performance in the
OECD countries. For each country, a distinction is made between the variance
attributable to differences in student results attained by students in different
schools (the first column, between-school differences) and that attributable to the
range of student results within schools (the second column, within-school differ-
ences).

Table 4.8: Variance Between and Within Schools, Mathematics Scale, PISA 2003.

Total variance in | Total variance in | Total variance in | Mean Mathemat-
SP between SP within Student Per- ics
schools schools formance Score
515

Iceland 3,6 90,9 94,5

Finland 3,9 77,3 81,2 544
Norway 6,5 91,7 98,1 495
Sweden 10,9 92,8 103,3 509
Poland 12,0 83,1 94,7 490
Denmark 13,1 84,2 96,5 514
Ireland 13,4 71,2 83,9 503
Spain 17,2 70,2 90,8 485
Latvia 20,6 71,0 90,2 483
United States 27,1 78,3 104,9 483
Portugal 30,3 60,0 89,0 466
Luxembourg 31,2 67,6 98,1 493
Greece 38,9 68,1 101,8 445
Slovakia 41,5 58,0 98,7 498
Korea 42,0 58,2 99,3 542
Czech Republic 50,5 55,2 99,9 516
HK China 52,8 60,4 115,7 550
Netherlands 54,5 39,5 91,9 538
Austria 55,5 49,5 98,4 506
Germany 56,4 52,6 108,3 503
Italy 56,8 52,0 106,5 466
Belgium 56,9 66,7 121,8 529
Japan 62,1 55,0 116,3 534
Hungary 66,0 47,3 101,5 490
Turkey 68,7 56,5 127,4 423

Source: PISA 2003 dataset and OECD 2004c.

Total variance in student performance is expressed as a percentage of the average variance in student performance across
OECD countries. The sum of the between- and within-school variance components, as an estimate from a sample, does not
necessarily add up to the total.

The table shows considerable differences between countries. This is the case
both as regards the total variance in student performance and as regards the dis-
tribution of variance in student performance between schools and within schools.

As for total variance in student performance, expressed as a percentage of the
OECD average, it varies between a low of 81,2 percent for Finland and a high of
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127,4 for Turkey. As for between-school variance in student performance, dif-
ferences between countries are even larger, ranging from a low in Iceland and
Finland of less than 4 per cent to a high in Japan, Hungary, and Turkey of more
than 60 per cent.

Box 4.5
The Principle of Equity in the Nordic Education Systems

It is characteristic of the Nordic education systems that they rest on a long-standing
principle of equity. Providing all students with equal access to education and removing
obstacles to learning, especially among students from a disadvantaged background,
have been leading objectives in Nordic education policy. The Nordic strategy for build-
ing up both high quality and equality in education has been based on constructing a
publicly funded comprehensive school system without selecting, tracking, or streaming
students during basic education until the age of 16. Part of the strategy is to spread the
school network so that pupils have a school near their homes whenever possible. In-
clusion of special education and instructional efforts to minimize low achievement are
also typical to Nordic educational systems.

Sources: Lie et al. 2003, Husén 1974.

As a general rule, countries with relatively low between-school variance in stu-
dent performance are also countries with a below average total variance in stu-
dent performance. This is the case for all the 9 countries with the lowest be-
tween-school variance, except Sweden. For seven countries (Iceland, Finland,
Norway, Sweden, Poland, Denmark, and Ireland) it is the case that between-
school variance makes up less than one-fifth of within-school variance.

It is notable that several countries with above average mean mathematics scores
are also countries with low between-school variance in student performance.
Among the countries included in the table, this is the case for four Nordic coun-
tries: Iceland, Finland, Sweden, and Denmark. On the other hand, there are also
top performing countries in terms of the mean mathematics score where be-
tween-school variance is relatively high. This is the case, for instance, for Japan
and Belgium, and also for the Netherlands and Hong Kong China.

It cannot be concluded, therefore, that low between-school variance in student
performance - obtained for instance via the Nordic strategy of a publicly funded
comprehensive school system without streaming or tracking, supported by spe-
cial education efforts to minimize low achievements - is strongly associated with
high mean achievement scores. Several countries where between-school vari-
ance is relatively high perform very well with respect to the average achieve-
ment score.

What can be concluded, however, is that there is no necessary conflict between
an objective of equity and an objective of quality: Educational policies for secur-
ing similar student performance among schools do not impede the objective of
high average performance. As the Nordic countries, and Finland in particular,
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demonstrate, high quality can be achieved without neglecting a concern for
equality in educational opportunity.

Box 4.6
The Netherlands: Quality in Diversity

The case of the Netherlands illustrates that the Nordic strategy of a system of public
comprehensive schools focusing on equity in educational opportunities is not the only
way to achieve high quality in education outcomes.

The Dutch education system is characterized by the statutory equality of public and
private schools. The Constitution guarantees the freedom to found schools (freedom of
establishment), to organize the teaching in schools (freedom of organization of teach-
ing), and to determine the principles on which they are based (freedom of conviction).
People have the right to found schools and to provide teaching based on religious,
ideological, or educational beliefs. As a result, there are both publicly run and privately
run schools in the Netherlands, and some 70 per cent of pupils attend privately run
schools.

The freedom to organize teaching means that private schools are free to determine
what is taught and how. This freedom is, however, limited by the qualitative standards
set by the Ministry of Education, Culture and Science in educational legislation. These
standards, which apply to both public and private education, prescribe the subjects to
be studied, the attainment targets or examination syllabuses and the content of na-
tional examinations, the number of teaching periods per year, the qualifications which
teachers are required to have, parent and pupil influence on school matters, planning
and reporting obligations, and so on.

The Constitution places public and private schools on an equal financial footing. This
means that government expenditure on public education must be matched by spending
on private education.

Source: Eurydice, PISA 2003 dataset.

Tracking Systems and Between-School Variance

It could be expected that variance between schools would be larger in educa-
tional systems with early tracking of students than in comprehensive school sys-
tems. This could be the case to the extent that tracking systems entail a concen-
tration of students with similar performance scores in specific schools..

Figure 4.4 illustrates that this relation can be found. The average between-school
variance is larger (almost 56) in countries with a tracking system (Austria, Bel-
gium (Flemish and French communities), the Czech Republic, Germany, Slova-
kia, and the Netherlands) than in countries with a comprehensive school system
(average between-school variance almost 32)."

*® The distinction between tracking and non-tracking system is based on information in Eurydice (2005), cf.
footnote 14 above.
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Figure 4.4. Average Variance in Student Performance Between Schools, Compre-
hensive School Systems and Tracking Systems, PISA 2003 Mathematics Scale.
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However, considering the figures in table 4.8, it is clear that there are also a
number of countries which formally operate comprehensive school systems, but
where between school variance is relatively large. This is the case for Turkey,
Hungary, Japan, and Italy. A hypothesis that can be formulated against this
background is that a comprehensive school system constitutes a necessary but
not a sufficient condition for low between-school variance in student perform-
ance. This hypothesis is consistent with data.

Low-Achieving Groups of Students

How do countries compare with respect to the performance of the weakest stu-
dents? The tables below contain information on this. Table 4.9 describes the
share of low-performing students according to the PISA reading levels (level 1
and lower). The first column contains the share of students performing below
level 1, scoring up to 335 score points. The second column displays the share of
students scoring at level 1, i.e. achieving between 335 and 407 score points. The
final column is the combined share of students scoring at level 1 and lower, i.e.
achieving below 407 score points.

There is a high correlation between the mean achievement scores and the share
of students achieving low score levels in reading (R?=0,93). Among the five
countries where the share of low scoring students is the lowest (Finland, Korea,
Ireland, the Netherlands, and Hong Kong China), the four are in the top-five list
as regards the average achievement scores in reading. The only top-five country
as regards the share of low-performing students in reading which is not at the
same time in top-five as regards the average achievement score in reading is
Hong Kong China, and this country ranks 6™ in reading in the PISA 2003 data-
set.

Countries with a relatively large share of low-performing students in reading
show a similar pattern. Among the four countries whose students achieve the
lowest average scores in reading, three are also among the four countries with
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the largest share of students performing at level 1 or lower: Italy, Greece, and
Turkey.

Table 4.9: Share of Students Performing at Level 1 and Lower in Reading, PISA 2003.

% Below Level 1 % Level 1 % at Level 1 and Lower
(Below 335 Score (335 to 407 Score (Below 407 Score
Points Points Points
1,1 4,6 5,7

Finland

Korea 1,4 5,4 6,8
Ireland 2,7 8,3 11,0
Netherlands 2,1 9,4 11,5
HK China 3,4 8,6 12,0
Sweden 3,9 9,4 13,3
Denmark 4.6 11,9 16,5
Poland 53 11,5 16,8
France 6,3 11,2 17,5
Belgium 7,8 10,0 17,8
Latvia 5,0 13,0 18,0
Norway 6,4 11,8 18,2
Iceland 6,7 11,8 18,5
Japan 7,4 11,6 19,0
Czech Republic 6,5 12,9 19,4
United States 6,5 12,9 194
EU average 6,2 11,9 18,1
Hungary 6,1 14,4 20,5
Austria 7,3 13,4 20,7
Spain 7.4 13,7 211
Portugal 7,6 14,4 22,0
Germany 9,3 13,0 22,3
Italy 9,1 14,8 23,9
Slovakia 8,0 16,9 24,9
Greece 10,2 15,0 25,2
Turkey 12,5 24,3 36,8

Source: PISA 2003 dataset.

At the same time it is notable that one country that performs relatively well as
regards the average reading score, namely Germany with an average reading
score around the overall average, has a relatively high share of students perform-
ing at level 1 or lower in reading. Belgium is another country where the share of
low-performing students in reading is relatively high compared to the average
score of the country’s students in reading. These results reflect well the results
concerning the variation of average reading scores: As noted above, Belgium
and Germany are the two countries with the highest standard variation on the
mean reading score in PISA 2003.
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Table 4.10: Development in Shares of Students Performing at Level 1 and Lower in
Reading, PISA 2000-2003. Development in Percentage Points.

Trend Below Level 1 Trend Level 1
(Below 335 Score Points) (335 to 407 Score Points)

Latvia -7,7 -4,9
Poland -3,4 -3,1
Portugal -2 -2,3
Hungary -0,8 -1,4
Belgium 0,1 -1,3
Greece 15 -0,7
Finland -0,6 -0,6
Denmark -1,3 -0,1
Sweden 0,6 0,1
France 2,1 0,2
Germany -0,6 0,3
Ireland -0,4 0,4
Korea 0,5 0,6
Norway 0,1 0,6
Iceland 2,7 1.3
Italy 3,7 1,3
United States 0,1 1,4
Czech Republic 0,4 15
Spain 3,3 1,5
HK China 0,8 2,1
Austria 2,9 3,2
Japan 4,7 4,3

Source: PISA 2003 and 2000 datasets. Bold: Differences are statistically significant, cf. footnote 11.

The development from 2000 to 2003 in the share of lowest performing students
in reading can be calculated. The results are displayed in the table below. There
are statistically significant developments in a positive direction for Latvia and
Poland. In these two countries, the share of students performing at level 1 or
lower has decreased significantly from 2000 to 2003. As regards developments
in the opposite direction, the pe