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Untersuchungsgegenstand und Durchführung 1

PISA – the Programme for International Student Assessment – is the most

comprehensive international assessment of educational outcomes to date. The

study was initiated by the Organisation for Economic Cooperation and Deve-

lopment (OECD) as part of its INES programme, which provides the OECD

member countries with internationally comparable data about their educa-

tional systems. In the context of this programme, PISA aims to examine the

outcomes of schools in the participating countries. In Germany, the ministers

of education in the 16 states resolved to extend the study, making it possible

to analyse and compare the results of each state. The following summary of

the study design, methods and results is based on the detailed report prepared

by the German PISA consortium (Baumert et al., 2001; Baumert et al., 2002).

Research Goals and Study Approach

PISA will provide the participating countries with information on how well

their schools prepare young adults to meet the challenges of the future, and it

will do so on a regular basis. The PISA assessments do not focus primarily on

purely factual knowledge. Rather, they evaluate the wider knowledge and skills

needed to participate in social, economic and political life in modern society.

PISA examines the extent to which young adults have acquired these broader

concepts and skills and gauges social disparities in educational performance.

Additionally, central aspects of the living and learning environment both in-

side and outside school are analysed, making it possible to pinpoint potential

reasons for any disparities identified. This will provide a broad empirical base

for discussions of school policy decisions.

PISA is a long-term project, planned to span three assessment cycles. Each

cycle covers the three domains of reading literacy, mathematical literacy and

scientific literacy, and looks in depth at one of these domains. The assessment

What are the aims of PISA?

What does PISA assess on
the international level?

Overview of the PISA Study
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for the first cycle took place in 2000, with a primary focus on reading literacy.

The second cycle (assessment in 2003) will focus on mathematical literacy and

the third (assessment in 2006) on scientific literacy. In each cycle, two-thirds

of the testing time is devoted to the “major” domain, which is examined more

thoroughly, while the other two domains provide a summary profile of skills. 

PISA also represents the first attempt to examine cross-curricular competen-

cies in a large-scale student performance study. The first cycle looked at impor-

tant prerequisites for self-regulated learning, including learning strategies,

interest and subject-specific self-concepts. In the second cycle, general prob-

lem-solving skills will be investigated. Finally, the possibility of assessing stu-

dent proficiency in the use of modern information and communication tech-

nologies is under consideration for the third cycle.

Background questionnaires are used to gather contextual information about

the students and their schools. On the student level, these include character-

istics such as social background, aspects of students’ relationships to parents,

attitudes to reading and reading habits outside school. On the school level, the

questionnaires tap aspects such as the school’s human and material resources,

class size, organisational structures and decision-making processes.

PISA provides participating countries with the following information about

their educational systems:

π Profiles of the knowledge and skills acquired by students approaching the

end of compulsory education in curricular and cross-curricular domains.

These profiles will pinpoint the strengths and weaknesses of educational

systems and locate areas requiring action.

π Contextual indicators relating performance to student and school character-

istics. Information on these relationships can shed light on the effectiveness

of educational systems (e.g., to what extent they succeed in weakening the

link between student performance and social background) and draw atten-

tion to possible points of intervention.

π Trend indicators showing how results change over time.

In Germany, the international research design was extended in a number of

respects, making it possible to address questions that are of particular rele-

vance to German educational policy. National tests and context questionnaires

were developed by the German PISA consortium and implemented on a

second day of testing. Supplementary mathematics and science tests made it

possible to investigate the two “minor” domains of the first assessment cycle

in more breadth and depth. Additionally, they allowed relationships between

the international PISA tasks and questions more closely related to German cur-

ricula to be examined. Further cross-curricular competencies were also as-

sessed on the second day of testing, namely, the ability to solve school-related

organisational problems as well as aspects of cooperation and communication.

The national context questionnaire for students surveyed aspects such as stu-

dents’ relationships to their peers in more detail, and the national context que-

stionnaire for principals included, among other things, questions on quality

2 Overview of the PISA Study

What can PISA tell us?

How was the study design
extended in Germany? 
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assurance and regional cooperation. Finally, a parent questionnaire, for which

there was no international equivalent, served to verify the students’ reports on

their family backgrounds and to map out the students’ school career.

In the early summer of 2000, a total of 180,000 students from 28 OECD mem-

ber countries and four non-OECD countries (Brazil, Latvia, Liechtenstein and

the Russian Federation) participated in the first PISA assessment. Between

4,500 and 10,000 students were tested in each country. The student samples

were selected such that they are representative for the total population of 15-

year-olds enrolled in educational institutions. Youth in this age group are near-

ing the end of compulsory education in almost all OECD countries. PISA thus

assesses selected outcomes of educational systems towards the end of com-

pulsory schooling. The German sample consists of 5,073 students from 219

schools; on average, 23 15-year-olds were tested per school.

The sample selection process in each country was subject to detailed quality

standards defined by the international project management. In a first step, the

educational systems of the participating countries were broken down by key

characteristics such as regions (federal states, provinces, cantons, etc.) and

school types. Within these subdivisions (in Germany: school types within the

federal states), schools were then sampled at random. In the second step of the

selection process, 15-year-old students were sampled within the sampled

schools, again at random. 

Research Goals and Study Approach 3

Who are the PISA 
participants?

How were the schools and
students selected?

OECD countries participating
in PISA 2000

Non-OECD countries participating
in PISA 2000

Australia
Austria
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany
Greece

Hungary
Iceland
Ireland
Italy
Japan
Korea
Luxembourg
Mexico
Netherlands
New Zealand

Norway
Poland
Portugal
Spain
Sweden
Switzerland
United Kingdom
United States

Brazil
Latvia

Liechtenstein
Russian Federation
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As a result of variable cut-off dates for school entry, the relatively frequent

deferment of entry to primary school, and grade repetition, 15-year-old students

are distributed over several different grade levels in Germany. In order to be

able to draw valid conclusions about the educational performance of students

approaching the end of lower secondary schooling, a supplementary grade-

based sample was also drawn in Germany, with a further 10 ninth-grade stu-

dents being randomly selected in each school.

In addition, the ministers of education in the 16 German states resolved to

enlarge the PISA sample such that it can provide reliable estimates for each

state and allows results to be compared on a state-by-state basis. A total of

45,899 students (two overlapping samples of 33,809 15-year-olds and 33,766

ninth-graders) from 1,466 schools were surveyed. The 219 schools selected for

the international comparison (PISA sample) represent a subset of this enlar-

ged sample (PISA-E sample). With the exception of special schools, where

shorter versions of the assessment tests and questionnaires were implemen-

ted, and a small group of schools in which the second day of testing was used

for a supplementary study, the assessment procedure was identical in all

schools. Both the international and the national tests and questionnaires were

implemented in the PISA schools and the PISA-E schools.

The assessment was administered in the participating schools, during regular

school hours, in May and June 2000. Students completed the international

assessments on the first day of testing, and the supplementary German assess-

ments on the following, second day of testing. Each assessment took about

three hours (two hours assessment tests, 30 minutes context questionnaires

and assessments of cross-curricular competencies).

The PISA assessment is characterised by its rigorous quality standards.

Throughout the study, quality assurance procedures such as the following were

applied:

π Experts from the international consortium closely monitored the sample

selection process in each participating country. The national project manag-

ers documented each step in the sampling process in such detail that the

international project management could track and replicate the procedure.

π To ensure that the tests were conducted under comparable conditions in

each country, the international consortium performed quality inspections

of the assessment. In each country, independent observers visited a sam-

ple of schools unannounced and monitored the assessment procedures. No

serious deviations from the standardised procedures were observed in any

of the countries.

π An additional study by the German national consortium surveyed the test

administrators and the teachers responsible for coordinating the assess-

ment in the participating schools. The results of these surveys also indicate

that the assessment sessions ran very smoothly. Moreover, almost 70% of

school coordinators reported that the students put just as much effort into

the PISA assessments as they would into a class test, and 28% had the im-

pression that the students even made more of an effort than in a class test.

4 Overview of the PISA Study

How was the German
sample enlarged?

How was the assessment
conducted?

How was the quality of the
assessment assured?
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π Minimum response rates were required for both schools and students. It

was specified that at least 85% of the schools initially selected, and at least

80% of students selected, had to take part in each country. Countries that

did not fulfil these minimum participation rates, and that could not demon-

strate that the sample was representative by reference to data from other

studies, were excluded from the international comparison. This was the

case for one country: the Netherlands. In Germany, all of the schools selec-

ted for the study participated in the assessment, and the student participa-

tion rate was 86%.

π The international criteria for minimum participation rates were also app-

lied to the German state-by-state comparison. In Berlin and Hamburg,

response rates were well below the specified level. For this reason, no

results can be reported for the total populations of 15-year-olds or ninth-

grade students in these city states. Within the academic-track Gymnasium

schools, however, the participation rates were acceptable. This allows the

results of Gymnasium students in Hamburg and Berlin to be included in

the state-by-state Gymnasium comparison.

PISA is a collaborative effort. It brings together expertise from all the partici-

pating countries and is steered jointly by their governments. The most impor-

tant decisions are made by the OECD’s Board of Participating Countries (BPC),

on which each country is represented. The BPC has commissioned an inter-

national consortium led by the Australian Council for Educational Research

(ACER) with the organisation and scientific coordination of the study. National

project managers in each of the participating countries are responsible for

implementing the programme at the national level. In Germany, the PISA

study was commissioned by the standing conference of education ministers

in the 16 states. A national consortium overseen by the Max Planck Institute

for Human Development in Berlin is responsible for conducting and extend-

ing the assessment in Germany.

International Test Design

PISA does not seek to examine whether students have acquired a specific

knowledge base. Rather, it aims to assess the extent to which young people

have developed a deeper understanding of central concepts; master processes

such as modelling situations, communicating results, or critically evaluating

information; and are able to apply this conceptual and procedural knowledge

in various contexts. The application of this general approach to each of the

three domains is described in a framework that was developed in close coop-

eration between international and national expert groups and that served as the

basis for the development of the PISA tasks (OECD, 1999 / Deutsches PISA-

Konsortium, 2000; Neubrand et al., 2001). 

Reading literacy is more than just the ability to read. In PISA, reading literacy

is defined as an essential tool for achieving one’s goals, developing one’s

knowledge and potential, and participating in society. Students taking part in

PISA were assessed on their capacity to retrieve specific information from writ-

ten texts, on whether they could understand and interpret what they had read,

International Test Design 5

Who is responsible for
PISA?

How does PISA define
reading literacy?
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Realschule is three times higher than for students from the lowest socio-eco-

nomic status groups. 

π Performance is closely linked to a student’s social background as well.

While about 10% of students from the highest socio-economic status

groups have only elementary reading skills (Level I or below), the propor-

tion in other socio-economic groups is between 20 and 30%, reaching

almost 40% among children of unskilled and semi-skilled workers.

Germany in international comparison: Results from PISA 2000 11

Germany
Belgium
Switzerland
Luxembourg
United Kingdom
Hungary
Czech Republic
United States
Portugal
Poland
Australia
Liechtenstein
New Zealand
France
Mexico
Denmark
Ireland
Greece
Russian Federation
Sweden
Norway
Austria
Italy
Canada
Brazil
Spain
Latvia
Finland
Iceland
Korea
Japan

Difference in test scores
0 20 40 60 80 100 120

Figure 2 Differences in the mean reading literacy scores of 15-year-
olds from families in the top and bottom quarters of the socio-
economic index

This figure presents the differences in the mean reading literacy scores of two subgroups of

students – the 25% of students from families with the highest social status in the country and

the 25% of students from families with the lowest social status. The bars in the figure illustrate

the extent to which the former group outperforms the latter in each country.
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π In all PISA countries, there is a link between social background and per-

formance. However, nowhere is this relationship as strong as it is in Ger-

many (see Fig. 2). Links of a similar magnitude are found in countries such

as Belgium, Switzerland and Luxembourg.

π Particularly Japan, Korea, Iceland, Finland, but also Canada and Sweden

manage to combine a high overall level of performance with a weak rela-

tionship between social background and student performance. This des-

irable combination – high performance, low social inequality – is attained

largely by ensuring a satisfactory level of performance in the lower socio-

economic groups.

PISA also examines the situation of students from immigrant families:

π In terms of the type of school attended, 15-year-olds with one parent born

outside Germany barely differ from those whose parents were both born

in the country. For students whose parents were both born outside Ger-

many, however, the situation is quite different. More than 30% of the stu-

dents whose parents were both born in Germany attend the academic-track

Gymnasium, compared to only 15% of those students whose parents were

both born elsewhere. The corresponding figures for the vocationally-orien-

ted Hauptschule are around 25% and 50% respectively. 

12 Overview of the PISA Study

Students from immigrant
families

Belgium
Germany

Switzerland
Luxembourg

Austria
Denmark

United States
New Zealand

France
Greece

Sweden
United Kingdom

Norway
Canada

Russian Federation
Australia

0 20 40 60 80 100 120
Difference in test scores

Advantage: Test language is home language

This figure presents the differences in the mean reading literacy scores of two subgroups of stu-

dents – students from families who speak the test language at home (i.e., German in Germany,

Swedish in Sweden, etc.) and students from families who speak a language other than the test

language at home. The bars in the figure illustrate the extent to which the former group out-

performs the latter.

Figure 3 Differences in the mean reading literacy scores of 15-year-
olds from immigrant families and native families in countries 
with considerable second-language immigration
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π These differences in educational opportunities disappear when controlling

for the students’ reading literacy. In other words, when comparing students

with similar reading skill levels, children from immigrant families are no

longer at a disadvantage when it comes to school-type attendance. This sug-

gests that lack of German language skills is the main obstacle preventing

this group from flourishing at school.

π Almost 50% of the students whose parents were both born outside Ger-

many do not progress beyond elementary Level I reading literacy tasks, even

though more than 70% of them have received all their formal education in

German schools. 

π Lack of language skills also seem to affect student performance in mathe-

matics and science. Shortcomings in reading comprehension inhibit the

acquisition of knowledge and skills in these subjects too.

π Patterns of immigration differ greatly across the PISA countries. Measured

in terms of immigration rates, Germany can best be compared with Swe-

den. Results show that immigrant students in Sweden (as well as in most

other countries) are much less academically disadvantaged than their coun-

terparts in Germany. Even when the families continue to speak the minority

language at home, they are better integrated into the new society and their

children perform much better on the reading literacy scale (see Fig. 3). 

Marked differences emerge in the performance of male and female students,

especially on the reading literacy scale:

π In all countries, females clearly outperform males in reading literacy – on

average, they are about half a proficiency level ahead. This gender gap may

be at least partly attributed to differences in attitudes to reading: males

report much less interest in reading and enjoyment of reading than fe-

males. 

π Males score higher than females in mathematics, but the gender gap is

much smaller than in reading, and it is statistically significant only in half

of the participating countries (including Germany). Results show that some

countries succeed in combining high overall performance with small gen-

der differences. 

π No consistent gender differences emerged for the international scientific

literacy test. When analysing test results for the individual subjects sepa-

rately, however, it becomes apparent that male students in Germany out-

perform their female counterparts in physics and chemistry. 

There are considerable differences between the PISA countries with respect to

the distribution of 15-year-olds across grade levels:

π In Germany, 15-year-old students are enrolled in five different grade levels.

In most of the PISA countries, the range is much smaller, and in some

countries almost all 15-year-olds are enrolled in the same grade level (e.g.,

Japan, Korea, Iceland and Norway).

Gender differences in
student performance

Patterns of school careers

Germany in international comparison: Results from PISA 2000 13
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π These differences in the distribution of 15-year-olds across grade levels are

attributable primarily to cross-national differences in patterns of primary

school entrance and grade repetition. In Germany, grade repetition is rela-

tively common. In fact, 24% of the young people in the age group investi-

gated have repeated a year at least once, and for 12%, entry to primary

school was deferred. In total, 34% of 15-year-olds in Germany are in lower

grades than would be expected on the basis of their age. 

Results of the German state-by-state comparison*

For the most part, the findings for the German federal states substantiate the

results of the international comparison. In almost all of the German states, a

relatively low level of overall performance is coupled with a wide variation in

student performance. Compared to the international figures, the proportion

of students classified as belonging to the at-risk group is also relatively large

across the federal states. 

The international results show that the relationship between social backgroun

and student performance is stronger in Germany than in any of the other PISA

countries. This finding, too, is further substantiated by the state-by-state com-

parison. Within Germany, the closest links between student background and

performance are found in the former West German states. Although the so-

cial divide tends to be less pronounced in the former East German states, it is

still large compared to the other PISA countries. 

Overall, findings show that the individual states have much in common. How-

ever, a number of notable differences can also be identified. 

The state-by-state comparison yields the following results for the domain of

reading literacy:

π Most of the states perform around the German mean on the reading literacy

scale and any cross-state differences are practically insignificant (see Table

2). When the highest and lowest performing states are compared, however,

the difference is substantial. In fact, the largest cross-state differences are

equivalent to performance gains of one-and-a-half to two academic years.

Regional performance differences of this magnitude are also found in

other federal countries such as Canada.

π Even when taking account of differences in the composition of the student

population across the German states and considering the performance of

students of German origin separately, marked differences in mean perfor-

mance on the reading literacy scale can still be observed.

π There is a relatively large range of performance scores within the German

states. The performance gap between the 5% highest achieving and the 5%

lowest achieving students is very large in all of the 14 states included in the

14 Overview of the PISA Study

Confirmation of the 
international findings

Reading literacy

___________________
* The results of the city states Berlin and Hamburg are included only in the comparison of Gym-

nasium students (cf. explanation on p. 5).
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analysis. In most states, the gap is larger than in any of the other PISA coun-

tries (see Table 2).

π Performance on tasks that require students to reflect on and evaluate texts

is comparatively low in all of the German states under consideration. Stu-

dents in Germany fare better on tasks requiring them to retrieve informa-

tion or interpret texts. This pattern of results again substantiates the find-

ings of the international comparison. 

Results of the German state-by-state comparison 15

Performance significantly
above the OECD average

Performance significantly
below the OECD average

Performance does not differ signifi-
cantly from the OECD average

Finland
Canada
New Zealand
Australia
Ireland
Korea
United Kingdom
Japan
Sweden
Bavaria
Austria
Belgium
Iceland
Norway
France
United States
Baden-Württemberg
Denmark
Switzerland
Spain
Czech Republic
Saxony
Italy
Rhineland-Palatinate
Saarland
Germany
Liechtenstein
Thuringia
North Rhine-Westphalia
Hungary
Poland
Schleswig-Holstein
Hesse
Lower Saxony
Greece
Portugal
Mecklenburg-West Pomerania
Russian Federation
Brandenburg
Latvia
Saxony-Anhalt
Bremen
Luxembourg
Mexio
Brazil

546
534
529
528
527
525
523
522
516
510
507
507
507
505
505
504
500
497
494
493
492
491
487
485
484
484
483
482
482
480
479
478
476
474
474
470
467
462
459
458
455
448
441
422
396

291
310
355
331
309
227
330
284
304
339
307
351
302
340
301
349
368
319
335
276
318
347
297
357
352
366
316
344
384
306
326
365
365
374
321
320
350
303
338
334
354
377
324
281
284

Reading literacy

Japan
Korea
New Zealand
Finland
Australia
Canada
Switzerland
United Kingdom
Belgium
France
Bavaria
Austria
Denmark
Iceland
Liechtenstein
Baden-Württemberg
Sweden
Ireland
Saxony
Norway
Czech Republic
United States
Thuringia
Schleswig-Holstein
Germany
Hungary
Rhineland-Palatinate
Saarland
Hesse
Mecklenburg-West Pomerania
North Rhine-Westphalia
Lower Saxony
Russian Federation
Saxony-Anhalt
Spain
Brandenburg
Poland
Latvia
Italy
Portugal
Bremen
Greece
Luxembourg
Mexico
Brazil

286
276
325
264
299
278
329
302
350
292
337
306
283
277
322
338
309
273
322
303
320
325
315
349
338
321
354
348
351
320
354
332
343
306
298
304
336
337
299
299
368
357
307
273
320

Mathematical literacy

Korea
Japan
Finland
United Kingdom
Canada
New Zealand
Australia
Austria
Ireland
Sweden
Czech Republic
Bavaria
Baden-Württemberg
France
Norway
United States
Saxony
Hungary
Iceland
Belgium
Switzerland
Thuringia
Spain
Rhineland-Palatinate
Germany
Schleswig-Holstein
Saarland
Poland
Hesse
Denmark
Mecklenburg-West Pomerania
North Rhine-Westphalia
Italy
Liechtenstein
Lower Saxony
Saxony-Anhalt
Brandenburg
Bremen
Greece
Russian Federation
Latvia
Portugal
Luxembourg
Mexico
Brazil

263
297
283
321
290
326
307
296
300
303
308
334
358
334
311
328
335
331
284
364
324
324
310
356
335
354
337
313
336
335
340
169
318
315
352
334
324
368
316
327
321
287
315
251
301

Scientific literacy

Countries Means
(standard errors
in parentheses)

Distri-
bution*

Countries Means
(standard errors
in parentheses)

Distri-
bution*

Countries Means
(standard errors
in parentheses)

Distri-
bution*

(2.6)
(1.6)
(2.8)
(3.5)
(3.2)
(2.4)
(2.6)
(5.2)
(2.2)
(4.0)
(2.4)
(3.6)
(1.5)
(2.8)
(2.7)
(7.0)
(5.5)
(2.4)
(4.2)
(2.7)
(2.4)
(5.0)
(2.9)
(6.6)
(2.4)
(2.5)
(4.1)
(7.0)
(2.6)
(4.0)
(4.5)
(4.2)
(6.6)
(4.9)
(5.0)
(4.5)
(5.9)
(4.2)
(6.3)
(5.3)
(5.9)
(4.1)
(1.6)
(3.3)
(3.1)

557
547
537
536
533
533
529
529
520
517
516
515
514
514
514
512
510
503
501
499
498
493
493
490
490
488
488
487
486
484
480
478
478
477
476
472
470
463
457
454
452
447
446
387
334

(5.5)
(2.8)
(3.1)
(2.2)
(3.5)
(1.4)
(4.4)
(2.5)
(3.9)
(2.7)
(4.2)
(2.5)
(2.4)
(2.3)
(7.0)
(4.6)
(2.5)
(2.7)
(4.3)
(2.8)
(2.8)
(7.6)
(6.0)
(3.8)
(2.5)
(4.0)
(6.5)
(2.7)
(5.6)
(5.0)
(3.6)
(3.4)
(5.5)
(4.6)
(3.1)
(5.0)
(5.5)
(4.5)
(2.9)
(4.1)
(5.2)
(5.6)
(2.0)
(3.4)
(3.7)

552
550
538
532
529
528
528
519
513
512
511
508
505
500
500
499
499
496
496
496
496
495
491
489
487
486
485
483
481
481
478
478
478
476
476
471
470
461
461
460
460
459
443
422
375

(2.7)
(5.5)
(2.5)
(2.7)
(1.6)
(2.4)
(3.5)
(2.6)
(3.2)
(2.5)
(2.4)
(4.4)
(4.7)
(3.2)
(2.8)
(7.3)
(5.1)
(4.2)
(2.2)
(4.3)
(4.4)
(5.3)
(3.0)
(7.9)
(2.4)
(3.6)
(2.9)
(5.1)
(4.7)
(2.8)
(6.4)
(3.3)
(3.1)
(7.1)
(3.7)
(5.9)
(4.9)
(5.6)
(4.9)
(4.7)
(5.6)
(4.0)
(2.3)
(3.2)
(3.3)

* Gap between the scores of the 5% lowest performing students and the 5% highest performing students.

Table 2 Means and distributions of student performance in the three
competency domains across the participating countries and in 
14 of the German federal states
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π Although the exact size of the group varies from state to state, the propor-

tion of at-risk students (Level I and below) is relatively large in all German

states (see Fig. 4 and Fig. 1). In Brandenburg, Saxony-Anhalt and Bremen,

25% of the total population of 15-year-olds can be classified as at risk. Even

when considering only ninth-graders whose parents were born in Ger-

many, at least 15% of students belong to the at-risk group in 8 of the 14 sta-

tes considered. Students in the at-risk group have not reached a level of

reading proficiency beyond a superficial understanding of simple written

texts.

π Another particularly notable finding is that relatively few students in some

of the former East German states (Brandenburg, Saxony-Anhalt and Meck-

lenburg-West Pomerania) are capable of completing the most sophisticated

reading tasks (Level V; see Fig. 4 and Fig. 1). Even when considering only

ninth graders of German origin, 5% or fewer of the students in these sta-

tes perform at the top level of reading proficiency.

The pattern of results in the domain of mathematical literacy resembles that

found for reading literacy:

π The variation in the mean performance scores of the federal states is such

that well over half the OECD countries are positioned between the highest

and lowest achieving German states. At the same time, most of the federal

states rank in the lower range of the international performance spectrum.

Only two states perform significantly above the OECD average (Bavaria and

Baden-Württemberg), and these states still lag well behind the international

leading group (see Table 2).
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Figure 4 Percentage of students in 14 of the German federal states
performing below or at Proficiency Level I and at Proficiency 
Level V on the reading literacy scale 

*PISA-Studie im Überblick_engl  13.11.2002  14:42 Uhr  Seite 16



Scientific literacy

π Even when taking account of differences in the composition of the student

population across the German states and considering the performance of

students of German origin separately, there are still pronounced differ-

ences in mean performance on the mathematical literacy scale.

π In contrast to reading literacy, there is a clear east-west divide with respect

to the internal distribution of performance on the mathematical literacy

scale. While the gap between the 5% highest achieving and the 5% lowest

achieving students in the former West German states is exceptionally large

by international comparison, the performance of the students in the for-

mer East German states is more homogeneous. The degree of variation

here is comparable to the mean variation across the OECD countries (see

Table 2).

π In almost all states, relative weaknesses are particularly pronounced at the

lower end of the performance distribution. The proportion of 15-year-old

students who are proficient only at an elementary level in mathematics

(Level I and below) exceeds 25% in 10 of the 14 states considered.

π The proportion of young people who are capable of independent mathe-

matical reasoning and reflection (Level V) is about the same as the OECD

average. This is attributable primarily to the relatively high proportion of

students in this group in Bavaria, Baden-Württemberg and Schleswig-Hol-

stein. 

π It is only in Bavaria, Baden-Württemberg and Saxony that more than half

of the students master tasks that represent standard curriculum content in

German schools (Levels II-IV).

The state-by-state results for the domain of scientific literacy can be summa-

rised as follows:

π Students in the federal states do not achieve top-rate performances in the

domain of scientific literacy either. Here again, however, the cross-state dif-

ferences are considerable, and they remain relatively consistent when con-

sidering biology, physics and chemistry separately. Although some states

do perform around the international average, they still lag far behind the

international leading group (see Table 2).

π Young people who are proficient only at Level I or below on the scientific

literacy scale have very little chance of acquiring the fundamental scientific

and technological knowledge base required for many training programmes

and occupations, as well as in everyday life. Only in a few of the German

states (Bavaria, Baden-Württemberg, Saxony and Thuringia) is this at-risk

group smaller than the OECD average.

π Although the state performance ranking does display a certain degree of sta-

bility, the relative positions of many states change when attention is focus-

sed on particular aspects. When considering only the performance of Gym-

nasium students, for example, Schleswig-Holstein performs best on the

scientific literacy scale. Saxony-Anhalt ranks at the bottom of the table in

Results of the German state-by-state comparison 17
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the comparison of Gymnasium students, but reaches the national average

when only the supplementary national science test is considered. Similar-

ly, the city state Bremen moves up the ranking table when the comparison

is restricted to students of German origin. In other words, the findings

point to state-specific profiles of relative strengths and weaknesses in scien-

tific literacy.

In all of the German states, the type of school students attend is related to the

socio-economic status of their family. Social disparities are particularly pro-

nounced where enrolment in the academic-track Gymnasium is concerned.

Here again, though, there are marked differences between the individual

states:

π The relatively large east-west differences in the social divide are worthy of

note. In the former East German states, the relative probability of attending

a Gymnasium is far less dependent on the family’s socio-economic status

than in the former West. The relationship between social background and

type of school attended is strongest in Bavaria, Rhineland-Palatinate and

Schleswig-Holstein.

π In a number of states, the influence of the social background on the type

of secondary school attended remains considerable, even when comparing

students with the same levels of basic cognitive ability and reading literacy.

18 Overview of the PISA Study

Social background and
student performance

Hesse
North Rhine-Westphalia

Saarland
Schleswig-Holstein

Rhineland-Palatinate
Bavaria

Lower Saxony
Mecklenburg-West Pomerania

Baden-Württemberg
Brandenburg

Saxony-Anhalt
Thuringia

Saxony

Students in cities
Bremen

0 20 40 60 80 100 120
Difference in test scores

Figure 5 Differences in the mean reading literacy scores of 15-year-olds
from the highest and the lowest socio-economic status groups 

This figure presents the differences in the mean reading literacy scores of two subgroups of stu-

dents – students from the highest socio-economic status groups and students from the lowest

socio-economic status groups (see the footnote on p. 10 for further details of this categorisation).

The bars in the figure illustrate the extent to which the former group outperforms the latter.
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These social disparities in the stricter sense are particularly pronounced in

Bavaria, Rhineland-Palatinate, Schleswig-Holstein and Lower Saxony. In

these states, the relative probability that students from the highest socio-

economic status groups will attend the Gymnasium rather than the inter-

mediate-track Realschule is over four to six times higher than for students

from the lowest socio-economic status groups, even when they are compa-

rable in terms of levels of basic cognitive ability and reading literacy.

π Compared to the other PISA countries, the link between social backgroun

and learning outcomes towards the end of lower secondary school is excep-

tionally strong in all of the German states. Nevertheless, the regional dif-

ferences in the relationship between background and performance are

striking (see Fig. 5).

There is considerable variation in the size and ethnic structure of the immi-

grant population in the individual federal states. These differences are parti-

cularly evident in east-west comparison. While students from immigrant fami-

lies make up almost one-third of the population of 15-year-olds in parts of the

former West Germany – and up to 40% in the cities – there has been far less

immigration to the former eastern states. Consequently, results for students

from immigrant families will be presented for the western states only:

π Young people whose parents were born in Germany clearly outperform

their counterparts from immigrant families in all of the domains under

investigation. The size of the performance gap varies considerably from

state to state (see Figure 6) and from domain to domain within the individ-

ual states.
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This figure presents the differences in the mean reading literacy scores of two subgroups of

students – students whose parents were both born in Germany and students with at least one

foreign-born parent. The bars in the figure illustrate the extent to which the former group out-

performs the latter. 

Figure 6 Differences in the mean reading literacy scores of 15-year-
olds from immigrant families and native families (countries
with an immigrant population of over 5% only; students in
special schools excluded)

d
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π The size of the performance gap is dependent on the immigrants’ lingu-

istic background, the length of their residency in Germany, the language

spoken at home and the family’s socio-economic status, but also on the

instruction and support they receive at school.

There are few significant cross-state differences with respect to the institu-

tional background conditions that were surveyed in PISA 2000:

π Cross-state differences in the students’ evaluation of the school climate, stu-

dent-teacher relations and instructional quality are relatively small. In

terms of institutional conditions affecting the learning environment such

as class sizes and adherence to timetables, the similarities between the

states clearly outweigh the differences.

π State-specific differences in students’ and parents’ acceptance of the school

are also relatively small. In the case of student absenteeism, for example,

cross-state differences are no larger than urban-rural differences. Likewise,

parental satisfaction with the child’s school is more closely linked to the eva-

luation of teacher behaviour than to the federal state in which the school is

located. 

20 Overview of the PISA Study

Institutional conditions
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1 Excluding the city states Berlin, Bremen and Hamburg.
2 Cities with at least 300,000 inhabitants (excluding Berlin, Bremen and Hamburg).

Table 3 15-year-olds (excluding students in special schools) in the
German federal states by characteristics of the school career 
(in %; standard errors in parentheses)
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Domain-transcending
perspectives

π The institutional conditions that do differ considerably across the German

states include the frequency with which low-achieving students are sepa-

rated out by means of deferred entry to primary school, grade repetition, or

transfer to a less demanding school type. Because grade repetition is much

less common in the former East German states, there are considerable east-

west differences in the proportion of students who are enrolled in a lower

grade than would be expected on the basis of their age (see Table 3).

When the state-by-state results in the three domains of competency are consid-

ered together, a high level of cross-state correspondence can be observed,

though some state-specific profiles do become apparent:

π On the state level, correlations between the mean scores in the three

domains are very strong. This suggests that domain-transcending econo-

mic, social, cultural, as well as institutional conditions are most likely

responsible for the performance differences across the individual states.

π Compared to the other school types, the performance of ninth-graders

attending the academic-track Gymasium is relatively homogeneous in the

three domains (see Table 4). There is a high level of correspondence in the

mean levels of performance achieved by Gymnasium students across most

of the states. Nevertheless, the performance gaps between the highest and

lowest achieving states are relatively large in all three domains. In fact, these

mean differences are equivalent to performance gains of one to one-and-a-

half academic years. 

π States with a smaller proportion of students attending the academic-track

Gymnasium tend to perform at a higher mean level of proficiency than

states in which more 15-year-olds are enrolled in this school type. However,
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Reading literacy

Bavaria
Schleswig-Holstein
Mecklenburg-West Pomerania
Baden-Württemberg
Saxony
Lower Saxony
Thuringia
Saarland
Rhineland-Palatinate
Hesse
North Rhine-Westphalia
Berlin
Saxony-Anhalt
Hamburg
Brandenburg
Bremen

210
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Countries Means
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Countries Means
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(6.8)
(3.1)
(5.7)

* Gap between the scores of the 5% lowest performing students and the 5% highest performing students.

Table 4 Means and distributions in the performance of ninth-grade
students attending the academic-track Gymnasium in the three
competency domains 
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the mean performances of the Gymnasium students in many states are

higher or lower than would be expected in view of the relative proportion

of students attending this school type. This finding challenges the assump-

tion that the high levels of performance at the Gymnasium are primarily

attributable to the selectivity of this school type. It appears that the higher

the proportion of students enrolled in the Gymnasium track, the more dif-

ficult it becomes to give the weaker learners the necessary support, and

hence to ensure minimum Gymnasium standards. Considering that fewer

students in Germany tend to be admitted to the academic track preparing

students for higher education than is the case in other countries, however,

it would seem that guaranteeing minimum standards is less a problem of

selectivity than of the teachers’ ability to deal with heterogeneous learning

groups.

π The mean levels of performance achieved by ninth graders in all three

domains of competency are closely connected to measures of prosperity on

the state level. More prosperous states with fewer social problems and a

dynamic labour market also seem to be more successful in the sphere of

schooling and education.

π On the state level, more instruction (in terms of the nominal number of

classroom hours) is associated with higher mean performance in all three

domains of competency. The total number of classroom hours scheduled

in school timetables seems to be an indicator for the importance a state

accords to instruction and for the implementation of these values in the

institutional setting. This applies particularly to the amount of German

language instruction. 

π Surprisingly, as expenditure on teaching staff (per hour of schooling per

week) increases, mean student performance tends to decrease. This pattern

of results suggests that personnel expenditure increases in organisational

contexts where the optimisation of secondary working conditions is given

priority over instruction. The number of classroom hours and personnel

expenditure per hour of schooling per week thus seem to be indicators for

different philosophies and styles of educational policy and school manage-

ment.

π It is important to note that the links between learning outcomes and socie-

tal, institutional and cultural background characteristics observed on the

state level should not be interpreted as causal relationships. Rather, these

findings draw attention to the significance of complex educational contexts

that influence the quality of learning environments inside and outside

school in many different ways and through a variety of mediating factors. 

Future Prospects

The OECD published the first international report on the PISA results on 4

December, 2001 (OECD, 2001). The German PISA consortium presented its

first national report on the same day (Baumert et al., 2001). The first report on

the German state-by-state comparison was published on 25 June 2002. Over
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the coming two years, further reports will be published on both the interna-

tional and the national level. The German PISA consortium is currently pre-

paring the following publications:

π An in-depth report on the German state-by-state comparison.

π Thematic reports on the domains of reading literacy, mathematical literacy

and scientific literacy.

π A report presenting the findings on general problem-solving skills.

π Thematic reports on the impact of social background on student perfor-

mance and the impact of the school, family and peers on learning in cur-

ricular and cross-curricular domains.

π The Max Planck Institute for Human Development has also played a cen-

tral role in the preparation of an international thematic report on the pre-

requisites for self-regulated learning assessed in PISA.

Parallel to the activities associated with PISA 2000, the next cycle of the pro-

gramme is well underway and preparations are being made for the main

assessment, to take place in the early summer of 2003. The Leibniz Institute

for Science Education (IPN) at the University of Kiel is responsible for con-

ducting PISA 2003 in Germany.
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