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Tracking school systems separate students into schools which differ in educational pro-
gramme or objectives. Usually the best students are selected into academic schools and
vocational training is provided for less talented. In most developed countries students are
tracked into different programmes in secondary schools, but countries ditfer in the timing
of tracking. No country separates students into different programmes earlier than the 4th
grade. Some countries, however, track students to vocational schools as early as at the age
of 10, while others keep the same programme for all secondary school students.

Tracking students at early ages into different educational programmes and schools is one
of the most important features of a school system. Early tracking of students might have con-
sequences not only on student achievement but also on social
integrity. In late tracking systems students follow the same cur- gl n
riculum usually till they are 15 or 16 with many of them having | , The series “Discussion Paper
| h f enrolling info higher education. On the other |2 finera offers the authors a forum
arge chances o 9 g : " |allowing them to write a discussion
hand, it is often argued that not all students can excel academi- | paper in their own name. The pur-
cally, while they deserve good vocational education that ena- | pose is to open a free and devel-
bles them to successfully enter labour market. Recent discussi- | opped debate. The contents binds
bout th | tin E ft tod the author only and cannot be
by examples of countries like Germany where unemployment | can also fake part in the debate
among young people is one of the lowest and proponents of through the ltinera Blog

the tracking system suggest that this is due to a good vocatio- e (www.itinerablog.org)
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nal education that starts early and equips less talented students with skills necessary on the
labour market.

This paper discusses the effect of tracking on academic achievement. It is assumed that in
modern economies even vocational school students shouldn’t lack basic reading, math or
science skills as those represent skills that are now often found necessary even in jobs that
before didn’t require any academic knowledge. Nowadays, even car mechanics might need
general skills that allow them to understand, for example, complex manuals or to search for
information using computers and foreign languages. The evidence summarized in the paper
shows the effect of early selection of students into different tracks on reading skills that are
usually considered as a basic requirement for any member of a modern society.
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Evidence from international

studies

In one of the most influential papers analysing
the effects of early selection on student achie-
vement Eric Hanushek and Ludger Woessmann
(2006) argued that tracking does not help in
increasing overall student performance while it
increases educational inequalities. Specifically,
they showed that standard deviation of scores in
secondary schools (PISA) in tracking countries is
higher than in non+racking countries controlling
for score variation in primary schools (PIRLS).
Ammermueller (2005), Waldinger (2007) and
Jakubowski (2010) used the same PIRLS, TIMSS
and PISA data as Hanushek and Woessmann
to come to different conclusions. While
Ammermueller suggested that tracking negati-
vely affects student performance and increases
inequalities, Waldinger found that tracking has
no effect on the relation between family back-
ground and achievement and concluded that
there is no evidence of its negative impact on
equity. Jakubowski (2010) found that tracking
has negative impact on overall performance, but
also suggested that this might be due to stronger
effect in Eastern European countries and might
be confounded with the effect of other policies
common in these countries. Brunello and Checchi
(2007) analysed IALS data, another popular
source for international comparisons. Their fin-
dings are also ambiguous suggesting negative
impact of tracking on performance, but positive
effect on earnings.

International comparisons can be biased due to
incomparability of results from different surveys.
In fact, achievement data collected in PIRLS,
TIMSS or PISA studies cannot be compared
directly unless adjustments are made to samples
and scaling of achievement data is redone in
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a comparable way. Jakubowski and Pokropek
(forthcoming) recalculated student level data
from PIRLS and PISA to compare achievement
progress between primary and secondary scho-
ols across countries. These data can be used to
compare achievement progress in countries that
select students into different tracks before the age
of 15 (early tracking countries) and countries that
keep students in the same schools till they are
15 or 16 (late tracking countries). In both PIRLS
2006 and PISA 2009 there are 16 participants
that select students into different programmes
before the age 15: Austria, Belgium (Flemish),
Belgium (French), Bulgaria, Germany, Hungary,
ltaly, Lithuania, Luxembourg, Netherlands,
Romania, Russian Federation, Singapore, Slovak
Republic, Slovenia and Trinidad and Tobago.
There are also 21 participants where students
are kept together till the age of 15 or 16: five
provinces of Canada (Alberta, British Columbia,
Nova Scotia, Ontario and Quebec), Denmark,
Great Britain (England and Scotland), Hong
Kong-China, Iceland, Indonesia, Israel, Latvig,
New Zealand, Norway, Poland, Qatar, Spain,
Sweden, Taipei and United States.

Figure 1 compares reading achievement pro-
gress between primary and secondary schools
based on participants of PIRLS 2006 and PISA
2009. The achievement progress is compared for
all students, and boys and girls separately. The
achievement was rescaled with the same method
in both surveys (3PL IRT plausible values model)
and regression was used to adjust samples for
differences in gender and age distributions
across PIRLS and PISA. Finally, scores were put
on PISA scale but standardized to have mean
400 in primary school and 500 in secondary
school, so average achievement progress is 100
score points (see Jakubowski, Pokropek, forthco-
ming, for defails).

On average, students in tracking countries show

www.itinerainstitute.org




BCM ITINERA

7 ANINSTITUTE

lower achievement progress between primary
and secondary education. These students were
in the same primary schools in PIRLS, while they
were in different schools when tested in PISA.
These results suggest that early selection of stu-
dents into different schools negatively affects pro-
gress of their reading skills.

The figure also displays achievement progress
among boys and girls. Although for both genders
achievement progress is larger in non-racking
countries, the gap is almost two times bigger for
boys. This suggests that tracking might be more
harmful for reading progress among boys. This is
worrisome as in general boys have much lower
reading skills than girls and lower progress of
boys between primary and secondary education
might increase this gap.

Figure 2 compares the same reading achieve-
ment progress among low and high performing
girls and boys. High performing boys and girls
have similar achievement progress in countries
with early and late selection, which is not sur-
prising as even in fracking countries high perfor-
ming students usually end up in general schools.
On the other hand, low performing students in
general have lower achievement progress in
early selecting countries, but the negative impact
of tracking is much more evident for boys. The
achievement progress gap among low perfor-
ming boys in early and late tracking countries
is around 30 score points, which is close to
1/3 of standard deviation. This suggests that
early selection is mainly harmful for low perfor-
ming students, especially low performing boys.

Figure 1. Student reading achievement progress between primary and secondary schools (adjusted
performance from PIRLS 2001 compared to PISA 2009).
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Source: Jakubowski, Pokropek, forthcoming.
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Evidence from national studies

Papers analysing tracking policies within
countries are more numerous. Meier and Schiitz
(2007) provide good review of these works and
conclude that impact of tracking is ambiguous,
with some researchers finding negative, some
positive, and in most cases insignificant effects
(see also Brunello and Checchi, 2007, for an
overview of several studies). The most interesting
papers explore natural experiments to assess
tracking. They are usually based on difference-

academic track to a bigger number of students
increased educational attainment in Northern
Ireland controlling for the change in achievement
in neighbouring England where no reform was
conducted at that time. Mihlenweg (2007) uses
different time of tracking in German states to
compare the impact of later and earlier tracking
on educational outcomes. She reports that while
overall effect of tracking is insignificant, there is
positive impact of later tracking on low achieving
students, while there is no effect on high achie-
ving students. Pekkarinen (2005) explores the

Figure 2. Student reading achievement progress among the lowest and the highest performing boys and
girls (adjusted performance from PIRLS 2001 compared to PISA 2009).
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Source: Jakubowski, Pokropek, forthcoming.

in-differences approach benefiting from the
variation in timing tracking across the country or
variation in timing of reforms introduced to elimi-
nate or postpone tracking. For example, Maurin
and McNally demonstrate that opening the
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high performing students
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fact that the reform in Finland which replaced
early tracking system with comprehensive scho-
ols was introduced sequentially, starting in the
north provinces and implemented several years
later in the south. Using again difference-in-diffe-
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rences strategy he demonstrated that the reform
positively affected girls, but had negative impact
on boys from disadvantage families, increasing
the gender gap not only in educational outcomes
but also in wages. The only natural experiment
on tracking we are aware of was conducted
in Kenya and analysed by Duflo, Dupas, and
Kremer (2008). They found that tracking positi-
vely affects student performance regardless of
their ability. The effects were relatively strong and
persisted over one year. However, it is dubious
whether these results can be easily generalized
to developed countries.

The Polish reform of 1999/2000

Poland implemented a large school reform in
1999 to improve the quality of education and
increase educational opportunities. The basic
primary school was shortened from eight years
to six. Students continued their education in com-
prehensive lower secondary schools instead of
different programmes to which they used to be

selected. In the new system, all students followed
the same curriculum for nine years and then are
selected to different upper secondary schools.

Figure 3 compares the old and the new system
infroduced in 1999. The new system extended
the period of comprehensive education (green
part of Figure 3) from eight to nine years. Upper
secondary education was shortened by one
year and new type of general/vocational school
was introduced. As before, only basic vocatio-
nal school didn’t allow students to directly apply
to higher education, while all other schools
now finish with a standardized “matura” exam
which also serves as the entrance exam to higher
education.

Figure 3 also shows the newest changes in the
system which extend the common curriculum
to the first grade of upper secondary schools.
While this is not depicted in the Figure, the obli-
gatory education starts at the age of five with
obligatory preschool classes, while at the age
of 6 students can go to preparatory “0” class
or start school directly. It is planned to introduce
obligatory school education for all 6-year-olds in

Figure 3. Changes in the structure of the Polish school system over time.
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2014/2015. These reforms continue the direction
established by the major reform in 1999 as they
extend the period of obligatory comprehensive
education for all students.

The reform of 1999 not only reshaped the struc-
ture of the Polish school system but also intro-
duced core curriculum which gave much more
autonomy in terms of pedagogical issues to tea-
chers and schools. On the other hand, a system
of external standardized national examination at
the end of primary, lower secondary and upper
secondary school was established to see the
effects of teaching at the end of every school
level.

The reform was fully implemented over the
years with the first obligatory standardized
matura exam introduced in 2005, with the cur-
ricular reform just recently completed. Although
no study was planned to see the effects of the
reform, the OECD PISA study was first conduc-
ted in Poland in 2000 and covers a represen-
tative sample of Polish 15-year-olds who at that
time were in the first grade of one of the old-
type secondary schools: general secondary,
vocational secondary or basic vocational.
Already in 2003, PISA study covered 15-year-
olds in the last grade of newly introduced com-
prehensive lower secondary schools. Thus,
PISA study can serve as a tool to evidence the
effects on the reform, especially the extension
of comprehensive education to 15-year-olds.
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Evidence on the effect of the
Polish reform

The variation created by the policy change in
1999 can be used to see how the reform affec-
ted reading skills of 15-year-olds in Poland. For
more detailed discussion please see the original
paper with full analysis by Jakubowski, Patrinos,
Porta and Wisniewski (2010). The paper uses
a difference in difference model that compares
the change in test scores of the likely vocational
school students that were able to study in the
general, academic track because of the change
in school policy. The group of “likely vocatio-
nal students” is constructed using propensity
score matching method by comparing 2003
comprehensive school students who have simi-
lar characteristics (e.g. gender, socio-economic
background) to students who were in vocational

schools in 2000.

Table 1 presents the factual results from PISA
2000, 2003 and 2006 studies and counterfac-
tual averages constructed from samples of mat-
ched students. The overall achievement of Polish
students increased significantly between 2000
and 2003 with additional improvement between
2003 and 2006. The most interesting question
is, however, whether the reform affected students
in general secondary, vocational secondary and
basic vocational schools similarly.
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Table 1. Factual and counterfactual scores of students in different upper secondary tracks

. hi PISA 2000 PISA 2003
Reading achievement factual factual
weighted  weighted
score score
All schools 479.1 496.6
Basic vocational 357.6 -
Vocational secondary 478.4 -
General secondary 543.4 -
General+vocational second- 513.6 i

ary

Source: Jakubowski, Patrinos, Porta and Wisniewski (2010)

Table 2 compares score improvement among
2003 and 2006 15-year-olds likely to go to dif-
ferent types of old secondary schools in 2000.
In other words, these estimates assess trends in
performance for all students and across groups
of students who, without the reform, would be in
different secondary tracks. Again, there is overall
improvement of average performance among
15-year-olds in Poland. Score improvement for
all students is remarkable, around 26 points
from 2000 to 2006. Crucial estimates concern
the hypothetical performance improvement from
2000 in different tracks. Performance improve-
ment for potential students of former basic voca-
tional schools is simulated to be slightly below
100 points from 2000 to 2003 and 116 points
from 2000 to 2006. This is more than one stan-
dard deviation of PISA scores in OECD countries,
which is a dramatic improvement. These esti-
mates are statistically significant, supporting the
hypothesis that 15-year-old students who without
the reform would be placed in vocational tracks
benefited greatly from the reform. However, the
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PISA 2003 PISA 2006 PISA 2006
factual
matched coun- weighted matched coun-
terfactual score 8 terfactual score
mean score
483.1 507.6 504.8
453.3 - 473.5
478.5 - 498.2
516.4 - 532.0
498.3 - 513.4

benefits for students in other tracks are not that
evident. Students in vocational secondary scho-
ols have similar scores in 2003 and improved by
20 score points in 2006. Students in the gene-
ral track would potentially have lower scores in
2003 and similar performance in 2006.

These findings are in line with intuition. The short-
term effects of the reform could be harmful for
general-school students who were mixed with
low achievers in the newly introduced lower
secondary schools. In the longer term, howe-
ver, this negative impact disappears. It could be
that teachers adjusted their methods to suit more
diverse classrooms or that segregation between
and within lower secondary schools recreated
the former stratification. It is clear that students in
mixed-general schools benefited from the reform
when one considers the general skills tested. The
effects are again more evident over the long
term, probably because of similar adjustments
and mixing with high-achieving students. The
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positive effects among vocational school students
were expected because, after the reform, these
students spent much more time learning non-
vocational subjects. What is striking is the magni-
tude of the improvement at nearly one standard
deviation and the speed with which students
adapted to the new system. Clearly, adding just
a few months of comprehensive education in
the place of vocational education dramatically

tracks of upper secondary schools. This gives
a unique opportunity to compare achievement
among 15-year-olds selected to different secon-
dary schools before the reform and achievement
among 16- and 17-year olds who after the reform
were also selected to different types of secon-
dary schools but after one more year of compre-
hensive education.

Estimates of mean achievement by PISA cycle,

changes the general skills for a large number of

grade and type of school program are pre-
students.

sented in Table 3. First, 16-year-old students in

Table 2. Propensity-score matching estimates of score change for students in different upper secondary
school tracks.

Score change: Score change:
Reading achievement

PISA 2003 - PISA 2000 PISA 2006 — PISA 2000

3.9 25.6
All schools

(5.2) (5.1)

95.6 115.9
Basic vocational

(8.4) (7.1)

-55 19.7
Vocational secondary

(7.8) (7.5)

-27.0 -11.4
General secondary

(7.6) (7.0)

-15.3 -0.2
General + vocational secondary

(5.4) (4.7)

Source: Jakubowski, Patrinos, Porta and Wisniewski (2010). Standard errors in parentheses.

Poland used PISA 2006 to additionally test 16-
and 17-year-old students with the same tools.
After taking into account the difference in student
age, the performance of 15, 16 and 17-year-
olds could be compared across educational
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the tenth grade score, on average, higher than
do 15-year-olds in the ninth grade, and 17-year-
olds in the eleventh grade score higher than
16-year-olds. This is in line with intuition that
older students perform better and the difference

www.itinerainstitute.org




is around 7 to 8 points. However, when we look
at the type of school program, it is clear that
mainly students in general schools improved,
while 11th grade students in vocational schools
had even lower scores than those in the 10th
grade. This seems to be counterintuitive, but
there are two highly likely explanations. First, stu-
dents change tracks, mostly in the tenth grade.
Students who do not perform well are forced to
move to vocational tracks and can further lower
average achievement. Second, since students
in vocational tracks devote more time to voca-
tional training in higher grades, their general
skills could decline. Thus, lowering achievement
in vocational tracks should not be surprising.

More important from the perspective of this
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paper is whether students in vocational scho-
ols perform better after the reform. In other
words, we want to see if the positive effect of the
reform for 15-year-olds remains substantial even
when they finish comprehensive education and
are selected to different types of upper secon-
dary schools one year later in the new system.
Evidence presented in Table 3 suggests that the
effect is positive but much smaller than suggested
by our estimates for 15-year-olds. The simple
difference in average performance for 15-year-
old students in vocational schools in 2000 and
16-year-old vocational school students in 2006 is
around 30 score points.

Note, however, two things. First of all, the share

of population in vocational schools decreased
from 22% in 2000 to 15-16% in 2006. Most

Table 3. Mean achievement by PISA wave, grade and type of school program

PISA 2000 | PISA 2003 PISA 2006

O9thgrade | 9™ grade | 9" grade | 10% grade 11t grade
All students 479.1 501.9 513.5 520.1 528.3
Lower secondary school - 501.9 513.5 - -
General secondary 543.4 580.8 592.6
(% of all students) 42% 45% 47%
General (profiled) secondary 494.9 494.6
(% of all students) 11% 13%
Vocational secondary 478.4 505.9 508.8
(% of all students) 36% 29% 25%
Vocational basic 357.6 388.8 384.1
(% of all students) 22% 16% 15%

Source: Jakubowski, Patrinos, Porta and Wisniewski (2010)
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students who would probably go to vocational
schools in 2000 attended in 2006 not only basic
vocational but also general (profiled) secon-
dary schools or vocational secondary schools.
Achievement of students in these schools is much
higher, above the performance level of students
in vocational secondary schools in 2000. Thus,
the performance improvement is substantial for
16/17-year-olds even after selection to different
school types. It is at least above 30 score points
but probably higher. On the other hand, even if
the reform has sustainable benefits for students
in vocational schools, the gap between these
students and those in other types of upper secon-
dary schools remains large. Although fewer stu-
dents go to these schools comparing to 2000,
their performance level is still too low. The evi-
dence in Table 3 suggests also that students in
these schools do not progress in reading literacy
from grade 10th to 11th which poses questions
about the effectiveness of these schools when it
comes to teaching general skills. In fact, it sup-
ports recent changes introduced in all types of
lower secondary schools that extends the same
general curriculum to the first grades of these
schools and thus extends the period of general
education for all students.

For sustained economic growth
and social protection.

IDEAS READY FOR ACTION

BN ITINERA

Conclusions

The age of selecting students into different school
types is one the most important features of any
education system. It affects lives of students, it
shapes the economy and how socio-economic
background is transmitted to future generations.
The international evidence suggests that while
there is no clear evidence on the impact of early
selection on overall student achievement, it is
clear that tracking is harmful for the lowest per-
forming students and thus exacerbates inequali-
ties without any clear effect for the best students.

In 1999 the Polish education system was revolu-
tionized with new school structure giving all stu-
dents one more year of comprehensive moder-
nized education. This paper refers to a study by
Jakubowski, Porta, Patrinos, Wisniewski (2010)
that uses the OECD PISA study to evaluate the
effects of this reform. The results suggest that, on
average, vocational schooling reduces test scores
by at least one third to a full standard deviation.
While the change improved overall achievement
of Polish students due to other elements of the
reform, students from former vocational schools
benefited most in terms of gains in reading skills.
The additional comparisons using data for 16-
and 17-year-olds suggest that the effect of longer
comprehensive education is sustainable, but stu-
dents in vocational tracks experience decline in
their reading skills. This supports recent reforms
that further extend general education for these
students.
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