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ABSTRACT

Increasing the share of vocational secondary safgpbhs been a mainstay of development policy for
decades, especially in formerly socialist countrigewever, the transition to market economies &d t
significant restructuring of school systems andealide in the number of vocational students. Expgpsi
more students to a general curriculum could impremademic abilities. To test the hypothesis thityeel
vocational streaming improves academic outcomés pdmper analyses Poland’s significant improvement
in international achievement tests and the resiring of the education system, which expanded ggner
schooling. Using propensity-score matching andedéfiice-in-differences estimates, the authors shatv t
delaying vocational education had a positive agdicant impact on student performance on the oofie
one standard deviation.

RESUME

L'expansion de I'enseignement secondaire professiora été un pilier de la politique de
développement pendant plusieurs décennies, peut@ivantage dans les anciens pays socialistes que
partout ailleurs. La transition a cependant conduine importante restructuration des systemesises)|
et notamment & une diminution de la proportionéVéks en enseignement professionnel. L’'augmentation
de la proportion d'éleves inscrits en filieres gate&s pourrait améliorer les aptitudes aux études
supérieures. Cet article analyse la forte amélmmatles scores obtenus par la Pologne aux tests
internationaux et la restructuration du systemecatifuqui a développé I'enseignement général aén d
tester I'hypothése de I'amélioration des résultatiiite par une orientation plus tardive en clasies
niveau. A partir d’estimations obtenues par appaeigt sur scores de propension et par différence de
différences, les auteurs montrent que l'orientapbrs tardive en filieres professionnelles a europact
positif important, de I'ordre d’un écart-type, deis résultats des éléves.



EDU/WKP(2010)12

TABLE OF CONTENTS

Y 2 1S 3 I ¥ 2 OSSP RERRR 3
RESUME ..ottt ettt ettt emenms et e e et e et et e e ese et e et e et et ess et e steaeeae s ansateate et et ensereeteaeestenseneateaennens 3
THE IMPACT OF THE 1999 EDUCATION REFORM IN POLAND.........cutiiiiiiieeiiiiiiiieieeee e 5
11100 [8Tox (o] o F PR OPPPPPPPPPRPPN 5
RefOrm Of 1998-1000 ... .. i e e et 7
REIAtIVE INCIEASE IN SCOIES ... .ot iiiiiiitie e e e ettt e e e ettt e e e e e e e s e e e e e s s s bbb e et e e e e e e s e e s nsbbbneeeeaaens 11
Hypotheses for explaining Change OVEr tIME ..cceceee oo 12
Empirical methods and data............ooooie s 12
Estimates of score change for students in diffeif@IBKS ..............ccoooeiiiiiiiiiiiiiie e 13
Decompose Change OV TIME............ii i ettt eeeeaeeeeeeeseessessssnssenssennnnnes 17
RESUIS ..., 18
Estimates of score change for students in diffeif@IBkS ..............coeeiiiiiiiiiiiiie e 20
W0 [ L To g Tz L= g =11 2ST= 23
Analysis of PISA 2006 “national option” SAMPIES.ue..ccooeei e, 23
DT oto] g ] o Lo E] 1 o ] o I £ =TT U] 25
(0] o [ox 11 ][0 1S S PP PPPPPPPPPPP 27
REFERENGCES ...ttt e e e e e e et e e e e s s s bbbt et et e e e e e e e e nnbbb b e e eaaaeeas 8.2



EDU/WKP(2010)12

THE IMPACT OF THE 1999 EDUCATION REFORM IN POLAND *

Introduction

1. Education policy has emphasised vocational itrgisince the Second World War. It is often
argued that vocational skills are necessary totergabs, employment and productivity. Logically, a
country needs vocational education to equip itskens with the technical skills needed for the coutd
modernise and develop economically. Psacharopd@®87) summarises the reasons for increasing the
proportion of students in vocational education paogmes as follows:

i. Youth unemployment With one step, policy makers can take youth lo# streets and at the
same time equip them with skills that could be Uagst in the labour market.

i. Instilling technological knowledge Since the Industrial Revolution, it has been camin
believed that economic progress depends on teaficalcknowhow. Given that assumption,
vocational education must expand.

iii. Academically less able studentsStudents who are “unable” to advance throughstiteol
system, especially the academic curriculum of seaon education, have been a constant
concern. In theory, giving them access to vocati@umcation would equip them with the
skills to do something useful later in life.

V. Lack of mid-level technicians All countries suffer from a “scarce” supply ofilid workers,
such as plumbers and nurses. It would therefone $egical to create vocational schools and
training institutions to provide a labour force lvihese specialised skills.

V. Poverty among urban dwellers Given the increased poverty of urban dwellersyviling
vocational education would give useful skills teemployed people and help them find jobs to
raise their incomes.

Vi. Economic globalisation The advent of free trade and the rise of muliimatls have
implications for the kinds of vocational educatfmovided to the labour force.

2. Since the Second World War, many countries hieseloped vocational education systems.
Socialist countries integrated vocational schoolimg the overall economic planning system, assigni
them to different ministries. In these models, eypient was guaranteed. However, once the trangiion
a market economy began, the link between vocatiedatcation and employment was broken, leaving
vocational students without jobs and without thidlssdlemanded by the labour market.

1. We have benefited greatly from discussions aitd comments from Mamta Murthi, Alberto Rodriguez,
Joanna Sikora, Lars Sondergaard, and participanserainars at the European Association of Labour
Economists conference, PISA Research Conferenc€DO&nd the World Bank. The views expressed
here are those of the authors and should not bbuéd to the OECD and the World Bank Group.
Address all correspondence to Maciej Jakubowskiaatiej.jakubowski@oecd.org
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3. Indeed, the emphasis on vocational education been under attack for many decades.
Psacharopoulos (1987) argues that the social ofst®cational education may not match the social
benefits associated with it. The argument that trocal education would bring industrialisation gots
was challenged early on by Foster (1965), who datl¢he “vocational school fallacy”. More importan
the vocational skills of today—what is needed ia World of work, what students must learn to corepet
are not the traditional skills linked to specificbf; rather, they are the skills of critical thimliand
“learning to learn” (see Murnaret al. 1995) that are exemplified by success in mathiesyatading and
science, for example.

4, Despite its prominent place in school policyerth has been little rigorous evaluation of the
education vocational schools provide. Much morekwmais focused on financing, arguing that general
skills are a public priority while specific vocatial skills should be privately financed or finandey
employers (Becker 1964). Wage effects or returnsctmoling for vocational tracks have been estithate
and compared to general or academic tracks. Oyerat-benefit studies show that returns are |lcanet
costs higher (Psacharopoulos and Patrinos 2004).

5. Some empirical literature suggests that thatetlaee advantages to targeted vocatidrahing
programmes that are not school-based (Karlan atdiw& 2006). Evaluations of the randomised tragnin
programmes in the United States show modest effattsest (see, for example, Heckman, Lalonde and
Smith 1999). Evidence of the effectiveness of trgjinin developing countries is more limited.
Betcherman, Olivas and Dar (2004) review 69 impaaluations of unemployed and youth training
programmes, only 19 of which are in developing ¢nes. They find that the impacts in developing
countries are more positive than the impacts offaimmes in the United States and Europe. Mostasfeth
programmes, however, are not experimental. Caatl €007) report on the first randomised evaluatid

a job-training programme in Latin America. The ddiz®d programme in the Dominican Republic
showed no impact on employment, a marginally sigaift impact on hourly wages and on the probability
of health insurance coverage, conditional on empbnt. Attanasio, Kugler and Meghir (2009) evaluate
the impact on employment and earnings outcomesrahdomised training programme for disadvantaged
youth in Colombia. They find that the programmeseai earnings and employment for both men and
women, with greater impact on women. Cost-benefilysis of these results suggests that the progeamm
generates a large net gain, especially for women.

6. Fewer evaluations, randomised or otherwise, h&es undertaken on the impacts of vocational
education. Earlier assessments of vocational eumcarogrammes in a number of countries, including
Colombia and Tanzania, have shown that most graduait such schools go to university rather than
entering manual occupations (Psacharopoulos andey.dk985). In 1991, Sweden’s upper secondary
school two-year vocational programmes were transdarinto three-year programmes as a pilot befare th
reform was implemented all over the country fouargelater. This “natural experiment” was evaluated
terms of years of upper secondary education, usityeenrolment, and the rate of inactivity. Results
suggest positive effects on upper secondary edurcdr those who lived in a pilot municipality i©90.
One of the important changes was that the third yéaupper secondary vocational education gave
individuals the skills needed to continue to higleeucation. However, the third year did not have a
statistically significant effect on the probabilibf continuing to higher education, at least natimi six
years after completing upper secondary educati&st@m 2002). To our knowledge, no rigorous study
has been undertaken on the learning outcomes atswbevith vocational secondary schooling.

7. Poland is a good case for such an evaluatiobt999, Poland reformed its basic education system
in order to raise the level of education in sogietgrease educational opportunities and improwe th
quality of education. At that time, the new goveamnrestructured basic education by convertingote
eight-year primary school that was followed by y&dcational tracking, into a six-year primary edition
followed by three years of lower general secondahycation. Only after nine years of schooling waald
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decision be taken about what type of upper secgrglducation, academic or vocational, —would follow.
In other words, the new system postponed for or&r yhe choice between general or vocational
curriculum at the secondary level. This structera@nge was accompanied by curricular reform. A eptic
of core curricula was developed that aimed to gl®wdchools with extensive autonomy and resportsibili
A system of examinations and tests at the endiofgoy and lower secondary was also introduced.

8. The purpose of our paper is to explain Polargigmificant improvement in international
achievement tests in recent years. We use thetieariereated by the policy change in 1999 to thst t
impact on test scores over time. Specifically, weneate a difference-in-differences model that carap
the change in test scores of the likely vocatistdlool students that were able to study in the rgéne
academic track because of the change in schoaypoli

9. We find that, on average, the reform was assatiavith significant improvements. Poland
improved its score in mathematics by 0.25 of addeh deviation, in reading, by 0.28 of a standard
deviation, and in science, by 0.16 of a standaxdatien. We confirm these results using our evadumat
model — propensity-score matching and differenediiferences to create counterfactual scores fer th
group of likely vocational students in subsequesarg—and the OECD’s Programme for International
Student Assessment (PISA), an internationally coaiga standardised student test conducted evesg thr
years to test reading, mathematics and sciencexahent of 15-year-olds. We use PISA data from 2000
2003 and 2006, with 2000 as the baseline, since aidke existing students were continuing thewdo
secondary schooling under the old system. We cdediat the reform is associated with an improveémen
in likely vocational students’ scores of about Jints, or a whole standard deviation. We explbee t
implications using a 2006 special application dAlin Poland that focused on 16 and 17-year-oldd, a
warn of the dangers of early vocational education.

10. This paper is composed of eight sections: @ec@ describes the policy change in Poland;
section 3 describes the increase in test scorestiowe our hypotheses are presented in sectiGeetjon

5 describes our empirical methods and data; se@igmesents the average impact results; additional
analyses are presented in section 7; and we suserauir conclusions and discuss the policy implceti

in section 8.

Reform of 1998-1999

11. In 1998, the Polish Minister of Education préed the outline of the reform, setting the
following goals (Ministry of National Education 189

1. Raise the level of education in society by incnegghe number of people with secondary and
higher education qualifications;

2. Ensure equal educational opportunities; and
3. Support improvements in the quality of education.
12. The reform was envisaged to cover:

» the structure of the education system, ranging framsery school to doctoral studies; this
included re-structuring the entire system;

e administration and supervision methods;
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e the curriculum, including introducing a core cuatiom and changing the way teaching is
organised and provided;

* anindependent assessment and examination system;
» school finance; and

» teacher qualifications, which would be linked witteir promotion paths, and the remuneration
system.

13. The structural changes resulted in a new typesahool: the lower secondary school
“gymnasium”, which became a symbol of the reforrheTprevious structure, comprising the eight-year
primary school followed by the four-year secondseiiool or the three-year vocational school, wowdd b
replaced by a system described as 6+3+3 (FigurdHi}. meant that education in the primary school
would be reduced to six years. A pupil would thentmue his/her education in a three-year gymnasium
Only after completing three years in the gymnasiuould he/she move on to a three-year secondary
school (specialised lyceum) or a two-year vocatigsonhool. The reform postponed for one year thaceho
between the secondary-level general or vocatiomalotilum. With these stages in education now tjear
defined, pupil achievements could be reliably sssgshrough tests and examinations.
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Figure 1: Structure of the Polish Education System

Before the reform of 1999 After the reform of 1999
age grade
6 0
7 |
8 1]
9 11
10 \%
11 V
12 VI
Final test
13 VI
14 VIII 13 |
Comprehensive lower secondary schools
Entrance exam 14 (gimnazjum ISCED 2A I
15 | 15 11
General
16 secondary Il
schools
17 (liceum) I 16 | General I
secondar
18 \Y 17 | schools I
Matura ISCED 3A
19 \% 18 11
Matura Matura Matura
19 v
Matura
14. The reformers assumed that the gymnasia wdldd &oland to raise the level of education,

particularly in rural areas where the schools veenall. The new lower secondary schools would tegelar
with at least 150 pupils. They would also be wellipped and would employ teachers with adequate
qualifications. Since the number of pupils in tbaml varies with the school-catchment area, estahb

the gymnasia involved reorganising the school nekwdhe structural reform did not cover nursery
schools and did not result in lowering the age lsittvcompulsory schooling begins (7 years).

15. Reformers had two main arguments for the chargest, dividing education into stages would
allow teaching methods and curricula to better nfeetspecific needs of pupils of various ages. Seca
structural reform would have to be linked with armular reform, otherwise those teachers who tedis

the reform may continue to teach their pupils iea #ame ways as they had for many years. So teachers
were encouraged to change what they taught andheytaught it.

16. After years of complaints about overloadedicuta and disputes about the way forward, the
concept of core curricula was adopted. The cone@ped to offer schools extensive autonomy and
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responsibility. Schools were to build their ownrazwla within a pre-determined general frameworklevh
balancing the three goals of education: impartingwdedge, developing skills and shaping attitudde
curricular reform was designed not only to change tontent of school education and encourage
innovative teaching methods, but also to changéehehing philosophy and culture of schools. Irbteia
passively following the instructions of the educatl authorities, teachers were expected to devbkip
own teaching styles, which would be tailored torikeds of their pupils.

17. Introducing curricular reform based on decdistiion required implementation of a system for
collecting information and monitoring the educatgystem at the same time. Reformers thus decided to
organise compulsory tests to assess pupil achiewsna the end of the primary and lower-secondary
cycles. Both of these were administered for thst fime in 2002. Schooling would culminate with the
matura examination, taken at the end of upper-seconddugaion.All these examinations were to be
organised, set and corrected by the central exaimmdoard and regional examination boards, new
institutions set up as part of the reform. Thaturawas administered for the first time in 2005. Thsults

of the primary school test do not affect the stasleschool career, as the completion of the cydesdot
depend on the results. In the selection procesauper-secondary schools, the score earned on the
gymnasium final exam is considered together withghpil's final marks.

18. The age cohorts covered by PISA in 2000, 20@B2006 have been affected by the reform in
different ways (Figure 2). The first group, thossessed in 2000, was not affected by the reforra. Th
group that was 15 years old in 2003 and was covaydle second cycle of PISA started their edunatio
primary school in the former system but attendedgymnasia, the flagship of the reform. They ditl no
take the final test in the sixth grade of primacii@ol. The test was administered for the first tim@002,
when they were already gymnasium students. Thepgomvered by PISA 2006 had been part of the
reformed educational system for most of their stlvaoeers. They took the primary school final test
2003 and were prepared for the final gymnasium exarfew weeks after PISA was administered in 2006.

Figure 2: PISA and the reform cohorts

Xl
Xl
X
IX Pl BisAl | LPIE
VII / | | | | | | | | | | | | | - | | |
VI
V
v
1]
I /
|

Schoolyear  97/98  98/99 99/00 00/01 01/02 02/03 03/04 04/05 0®5/ 06/07

== The age group covered by PISA 2000 old eight-grade primary school
The age group covered by PISA 2003 old secondary schools incl. VET
=== The age group covered by PISA 2006 new six-grade primary school
T Final exams in primary and gymnasium new lower secondary school
_ New matura - new upper secondary school

10
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19. The group covered by PISA 2000 consisted of fitet grade students of the pre-reform
secondary schools: general lyceum, which studemiiddcenter only if they passed an entrance exam,
secondary vocational school and basic vocationaba¢ which was not highly regarded. The results of
PISA 2000 in Poland showed a large variation irfggerance among schools, which was not surprising
given that entry into secondary schools in therpferm system was determined by written entrance
exams taken by primary school leavers. The groopsred by PISA 2003 and PISA 2006 consisted of
students of the last (third) grade of compulsorynggsium, so the results showed smaller variations
among schools and larger ones among students sithiools.

20. Among the PISA 2000 participants, only studesftéyceums and some secondary vocational
schools had previous experience in taking a wrigettance exam. The others had no experience.at all
The lyceum entrance exam was not, in fact, a iestonsisted of a written essay and five slightly
complicated, but standard, mathematical problerhg. first national final tests after primary schaold
gymnasium were carried out in 2002. At that tinfes group of PISA 2003 were in the second grade of
gymnasium, so they did not take the final primaskhool test; however, the PISA 2006 group were then
still in the fifth grade of primary school, so theok the full set of the new external exams.

21. For most Polish students covered by the suRESA 2000 was the first experience in writing a
test-item exam. Although PISA 2003 participants hadl written a test-item exam before, they had had
some previous test experience in the form of mogles that their teachers had introduced to prejoare
their upcoming final gymnasium exams.

22. PISA 2006 participants were well acquaintedhwlibing tests. They took the final primary school
test and had three years of preparation for thenggmm exam. Konarzewski (2004) shows that teachers
took the 2002 final exams, the first of their kivebry seriously. One-third of teachers in a repntgére
sampling said that they changed their teachingumailfarise students with test requirements. Testvag
also considered when choosing textbooks and othgyasting teaching materials. Twenty-six percent of
the teachers said that unsatisfactory test resdte not caused by students’ poor knowledge ordkiis,

but by their lack of experience in taking such dedteachers thus concluded that it was important to
practice taking tests. Konarzewski (2008) shows #haubstantial amount of time is devoted to sgjvin
test-type problems and doing mock exams in all gstan Some five percent of the respondents have
changed their assessment schemes, making themtestiike. In his conclusion, Konarzewski (2008)
writes: “The test exam, being so predictable as,cemch year less and less measures the competénces
gymnasium leavers but more and more the efforttene spent by schools on training students to @o th
exams.”

Relative increase in scores

23. Improvements in student performance in Polameksured by PISA, have been impressive. In
math, Poland improved its score from 470 point8dA0, to 490 in 2003, and to 495 in 2006 (see Taple
Reading scores have steadily improved over tinanf479, to 497, to 508 in the latest round. In,fact
the first assessment, Poland ranked below the O&dLiDtry average in reading. In 2003, Poland reached
the OECD average; and by 2006, Poland scored adoseage, ranking 9th among all countries in the
world. In science, the scores are 483, 498 and 498.

11
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Table 1: Top 10 reading over time, PISA

2000 2003 2006
1 Finland 549 Finland 543 Korea 556
2 Netherlands 537 Korea 534 Finland 547
3 Canada 535 Canada 528 Hong Kong 536
4 Hong Kong 532 Australia 525 Canada 527
5 Australia 528 Liechtenstein 525 New Zealand 521
6 Ireland 528 New Zealand 522 Ireland 517
7 New Zealand 526 lIreland 515 Australia 513
8 Japan 525 Sweden 514 Liechtenstein 510
9 United Kingdom 524 Netherlands 513 Poland 508
10 Korea 522 Hong Kong 510 Sweden 507

Hypotheses for explaining change over time

24, While several factors could explain these ckang is difficult to find causal relationshipso T
assess the effectiveness of national educationigslionly samples that contain similar student zarent
profiles can be compared internationally. For examjf two countries differ in levels of parental
education, which strongly affects student outconttesn it is not valid to compare mean performamce i
these two countries as a way of determining whetiner has a more effective education policy than the
other. It is most likely that the difference in mgaerformance depends more on the difference ienpar
education than on the policy itself. Thus, any cargon of unadjusted samples could be irrelevant or
unhelpful to policy makers. Similarly, to compareh&gvement levels in a particular country in diffier
years, the samples have to be adjusted to make thigmcomparable. While PISA organisers try to
maintain sampling schemes that are the same icoatitries and years, it is difficult to preservmigar
samples across time, especially when the schotdrayshanges.

25. Not all transition countries improved over timeigure 3 shows the performance of the five
Eastern European countries that participated ithadle rounds of PISA. Poland is the only countihw
consistent improvement over time. In fact, amorgyfthe countries that participated in all threendsi of
PISA, only Latvia and Poland improved over timet\ia started at a lower level than did Poland, ésd
performance over time is impressive. However, whdévia improved in reading between 2000 and 2003,
its scores declined slightly between 2003 and 2006.

26. Reform led to improvemewe compare changes in student performance in Palarss 2000,
2003 and 2006. We show that improvement in studentes is due to the delay of streaming into
vocational tracks and to greater resources devoteducation, particularly to instruction time.

27. Students are more accustomed to taking tests eahées are preparing students for tests
Rigorous academic testing was not the norm priothe 1999 reforms. Soon after the reforms, tests
became more important and regular. This exposurasg@ssments may have prepared students, thus
making them better test takers.

Empirical methods and data
28. We test whether the reform—specifically, tharge in the structure of the school system—led to

the improvement in test scores by delaying vocaticeducation. Our main approach is based on
propensity-score matching and reweighting. The @nsjty score reflects the probability of being aised

12
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to one of the groups given a set of known chareties. Rosenbaum and Rubin (1983) demonstrated tha
matching on the propensity score can balance loligion of the known characteristics across grosps,
direct comparisons are more plausible.

29. We start with the assumption that one wantsoimpare survey results that are directly non-
comparable because of differences in the distobutif observable characteristics. One can thenledéc
conditional expectations based on these charaiterand use them to calculate the difference tefr@st.
However, when the number of distinct values of inguat covariates is high or when some of them are
continuous, then any comparison of this kind bemmmblematic. This is known as the “curse of
dimensionality”. To resolve this problem, propepsitore matching methods were proposed by
Rosenbaum and Rubin. In these methods, insteadtwhing multiple characteristics tpeopensity score

is balanced across comparison groups.

30. Originally, propensity-score matching methodgevapplied to solve selection problems, but in
recent applications they were also used to adjiasisscs across datasets (see Tarozzi 2007). &imil
methods were also applied earlier to compare whateome distributions before and after reweighting
based on observable individual characteristics €épild, Fort and Lemieux 1996). In this paper, when
comparing whole distributions of student achievetnee use simple propensity-score weight adjustment
The counterfactual outcome distribution is obtaiosthg kernel density estimators with weights gitsgn

wel Pr(Depvar=1)
Pr(Depvar=1)

31. Tarozzi (2007) argues that such reweightingdpeces comparable outcome distributions.
Depvarl is defined as being in a sample of interestitanget” sample, which, in this case, means the
sample of PISA students in 20(epvarequals 0 for students sampled in 2003 or 2006ermitipg on a
comparison made. Conditional probabilities arengstitd using logit regression with a set of studemt
family characteristics defined in the same waylinvaves of the PISA survey, and recoded to hawelai
categories. In addition, we considered sample weighat are important when one wants to make
inferences about population effects. PISA survesigite was accounted for by multiplying propensity-
score weights and survey weights.

32. As covariates, we used gender, age, mothedsfather's education, the highest value of the
International Socio-Economic Index among parentgnlver of books at home, and grade. Usually,
researchers also control for immigrant status; hewethe number of migrants in the Polish sample is
negligible. Missing data were imputed using the tipld imputation approach (Royston 2004). Results
without any imputation were qualitatively similénpugh less precise because of smaller sample sizes

Estimates of score change for students in differdratcks

33. Reweighting produces factual and counterfaadtflisttibutions that are balanced in observable
characteristics and can be compared across supgbgsc However, it is clear that the performance of
Polish students could change for other reasonglé®she introduction of comprehensive schoolinge Th
education reform of 1999/2000 modified not only amh structure but also curriculum, teacher
compensation and many other things. Thus, the eamgest scores cannot be solely attributed to
replacing the traditional secondary school trackh l@wer secondary schools for 15-year-olds.

34. Our strategy is to assess how extending obligatomprehensive education by one year affected
the performance of students in different tracks.réMspecifically, we are interested in whether stisle
who were in traditional vocational schools in 20@8uld have similar scores in 2003 or 2006 in thelpe
established lower secondary comprehensive schobkst could be determined by matching vocational
school students from 2000 with their counterpamt2@03 and 2006. In this way we can estimate the

13
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change in performance among students sharing d¢kestics common in each track. Then we look at the
differential impact of the reform for students wh@re in different tracks in 2000. The change for
vocational school students minus the change foemégnor mixed vocational-general, school students
could be attributed mainly to the introduction @fver secondary schools. The point is: without gferm,
15-year-old students in vocational schools would have had the opportunity to study in general
programmes; however, students in other tracks haddpportunity despite the reform. Students from
general tracks can serve as a control group, anditference in a simulated score change for thednfar
the former vocational school students could bébatied to postponing vocational education by orarye

35. Our approach to estimating the differentiakreahange is similar to the difference-in-differesic
(DD) method. This method compares outcome changdangroup of interest (treatment group) with
similar change in the control group. DD estimateseatment effect take into account trends inwihele
population that equally affect both groups. We ulae the difference between the achievement of
students in vocational schools in 2000 and singtadents in 2003 or 2006, and we subtract it froen t
difference between scores of secondary, gene@-saudents in 2000 and their counterparts in 2003
2006. Assuming that we are able to match similadesits across waves of the PISA study, we can
estimate how the reform affected students who,owitlthe reform, would still be in vocational scheol

36. We use treatment-evaluation nomenclature (sme2005) to formally define the groups. The
treatment is defined as a 15-year-old student patronal secondary schodzkota zawodowan 2000.
The control group is defined as 15-year-olds inegah (iceum ogoélnoksztalce) or mixed general-
vocational technikum) secondary schools. We construct counterfactualigg of students from 2003 or
2006 samples based on their observable charamerigt crucial assumption is that these observable
characteristics constitute the main factors thatam differences in student achievement acrosgrtrent
groups. This assumption is called “selection oneolables” in the econometric evaluation literature.
Bearing in mind that PISA collects a rich set othground characteristics that can often prediatiestt
performance, we believe that our assumption is-feeihded and our approach is valid.

37. LetY; be an outcome of arth individual in timet=0,1. We assume that some individuals were
exposed to the treatment betwdefl andt=1, and writeDy=1 if ani-th individual was exposed to the
treatment. In the rest of this paper, we drop imldial argument for simplicity. The difference-in-
differences model is formulated as:

a ={E(Y, |D, =1) - E(Y, | D, =)} -{E(Y, | D, = 0) — E(Y, | D, = 0)}

38. A crucial assumption in this model is that fedence between transitory shocks in titm@ and
t=1 is mean independent of the treatment (see Al2@S; Heckman, Ichimura and Todd 1998). That
means that without the treatment, the average médor the treated would change in the same wadlyeas
average outcome for the controls, or untreateds @ssumption could be challenged if groups diffier i
important characteristics. Thus, a conditionalat#hce-in-differences estimator is usually employed
controls for the set of covariates:

a, ={E(Y, | X,D, =1) - E(Y, | X,D, =)} -{E(Y, | X,D, = 0) - E(Y, | X,D, =0)}
39. The crucial assumption here is that quasi-éxmertal groups differ only by observable
covariates. This condition eliminates any bias.iGaty, the difference-in-differences model is ssted
using simple regression analysis, when any charsiiteone wants to control for could be enterdd ihe
equation and made to interact with time and treatrifdeyer 1995; Gruber 1994). Another approaclois t
balance covariates across groups to make themaeoamparable, which can be achieved through matching
methods (Rosenbaum and Rubin 1983; Heckman, Ichiend Todd 1998).
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40. For our study, we need to find counterpartstiertreatment and control groups in 2000 among
students in lower secondary schools in 2003 or 2088 can be achieved with matching methods where
counterfactual=1 scores are constructed using scores of studdgttissimilar characteristics to those
observed int=0. Usually, matching methods are used to makerabm@ind treatment groups more
comparable, assuming that we have the same obieeiwat each group itrO andt=1. In our case, we do
not want to adjust for dissimilarities among trearnand control groups. We know that students waew

in vocational schools differed from those in gehechools, but we are interested in whether moving
students from different tracks, who differ by asgtion, into the one-type comprehensive lower seaond
schools, affected them similarly. Matching is useddjust in time by drawing comparable groups from
2003 or 2006 samples, not for adjustments acrossi-gxperimental groups.

41. As already mentioned, when dimensionXof high, then exact matching on covariates is not
possible (the “curse of dimensionality”). In thiase, individuals can be matched on one-dimensional
propensity scor® = P(D=1[X), whereD indicates treatment arfel reflects the conditional probability of
being treated (see Rosenbaum and Rubin 1983). Howe we noted above, we have to balance
covariates not between treatment and control growpgh differ by assumption, but between waves of
the survey. Only in 2000 were studetrsated which means that they were separated into diftegpes

of secondary schools. After the reform, in PISA2@@d PISA 2006, all students were in lower secgnda
comprehensive schools. Nevertheless, one can doamvZ003 and 2006 samples to find good matches and
construct reference groups for students tested G®02We match using propensity scdp@® =
P(T=2000K), reflecting the propensity to be in the PISA 2G&0nple. Two propensity scores must be
estimated: one measuring a propensity of beinguocational school in 2000 for students testedd@3

or 2006, and a second for being in a general (xedhivocational-general) school in 2000 for students
tested in 2003 or 2006. Thus, we have the propessitre for treated units (vocational school stig)en

P*®and the propensity score for contrB€” (students in other tracks), both reflecting thepensity
of being sampled in 2000 for students sampled 682y 2006.

42. We definer* as the score of students separated into trackscondary schools in 2000 aviths
the score for students tested in 2003 or 2006. NosvDD estimator could be defined by:

0o ={E(Y*|D =1) - E(Y® | R®®,D =1)} -{E(Y* | D = 0) - E(Y® | P?*®, D = 0)}

43. In this equation,E(Y'|D=1) and E(Y'|D =0) are directly observed in the data, but

E(Y° |P?®,D=1) and E(Y° | P?°,D =0) have to be constructed from 2003 or 2006 PISA $snp

using propensity scores. We first estimate thegperince change for students in each type of secpnda
school in 2000 and their matched counterparts @326 2006. Then we compare these performance
changes among students from different tracks. Tifierehce between performance gains among students
in the former vocational track and among studemtsther tracks is the difference-in-differencesneator

of the impact of abolishing the vocational currigul for 15-year-olds. This estimator reflects thased
impact of the reform under the crucial assumptluat the score change for students in the genexek tr
would be the same without the reform. This assumnps not directly testable, however. For genesatk
students, the curriculum did not change in a furefatal way, while other changes affected them ashmuc
as they did other students.

44, Propensity scores were estimated using logitessions. Two kinds of propensity score
matching were then employed: 1-to-1 nearest neighbwtching and kernel matching. The first method
matches to each treated observation one contrelredtion with the closest value of the propensityrs.

The kernel method constructs values for matchedteoparts by weighting control observations bytrthei
proximity in the propensity score to the treatedseskation, using a kernel function (we used
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Epanechnikov kernel with bandwidth 0.6; see Beck® Ichino 2002 for details of the Stata procedure
used). In both methods, a common support restniatias imposed, which means that if propensity-score
distribution does not overlap at the bottom or tpthe distribution, then observations with extreme
propensity-score values will not be consideredsTiestriction rarely affects the results in ouregdsut
guarantees that proper matches were drawn fro2dd@ and 2006 samples.

45, Finally, we need to decide which covariatelsatance across surveys or use to draw counterparts
of 2000 students in different tracks from 2003 2006 data. An obvious limitation is the availalyilaf
control variables that are identically defined @sravaves of PISA. Fortunately, PISA collects crucia
variables reflecting students’ socio-economic bagkgd, including the HISEI index (highest of motloer
father international socio-economic index), mothed father ISCED education level, and number of
books at home. In addition, student gender, ageleggthey attended at the time of the PISA surveg, a
family structure, are also used as covariates. Sofnese indicators, mainly HISEI index, parental
education levels, and family structure, have a bmahber of missing observations. To ensure that th
sample size and performance distribution are um@didoy the matching exercise, missing values for
matching covariates were imputed through multipiputation models (Royston 2004).

46. The PISA survey has a complex structure, simita methods commonly used in other
educational surveys, such as the International @dsason for the Evaluation of Educational Achieverttie
(IEA) Trends in International Mathematics and SceerStudy (TIMSS) and Progress in International
Reading Literacy Study (PIRLS), or the United Statdational Assessment of Educational Progress
(NAEP), with sampling conducted with different padiilities in two stages within separate stratasThi
complexity should be taken into account by usirappbility weights when calculating point estimaaesl

by adjusting for clustering and strata design whkstimating standard errors. However, there iselittl
advice in the literature on how to account for syrdesign in matching methods (see Zanutto 2006, fo
example, of analysis with survey weights and dtcation matching). We used survey weights when
calculating average outcomes for the treated staderPISA 2000. This way, the results are reprietime

for the population of 15-year-olds in 2000. Alstydents are answering randomly assigned groupssof t
items, so-called booklets, but responses are potdne common scale using psychometric models. The
performance of each student is reflected by fieipble values, which give equally probable perfomoe
scores for individuals. Plausible values should Ibetused to judge individual performance, but they
provide unbiased estimates of achievement for wpoleulations of interest. We follow the strategy of
repeating each analysis five times, with each péeivalue used once to allow for measurement error
student performance. When using the multiple imjpatanethod, we impute missing values once for each
plausible value and then repeat any estimationtfimes, once with each dataset containing one jtikeus
value and imputations obtained with this plausi@@ie. That should guarantee that all imputatioorer
one in plausible values and the others in imputacates, will be taken into account (see OECD2200
2005).

47. The final set of variables from the PISA datased in this analysis are re-sampling replicate
weights used in the calculation of standard errimitsa-cluster correlation violates an assumptieeded

for the absence of bias in the analytical methodatdulating standard errors based on the variatidhe
sample. Re-sampling methods, such as bootstrappakknifed Repeated Replication and Balanced
Repeated Replication, serve as alternative meawalofilating standard errors. These methods caécula
sampling variance by re-sampling the same groupmitoic re-sampling of the original population.
Replicate weights are alternative sample weightt tiepresent a sub-sample based on the original
sampling design. PISA provides replicate weightmgatible with Fay’s adjusted Balanced Repeated
Replication. These weights were constructed t@cethe sampling design, including any country-gmec
modifications, as well as non-response by studenschools (OECD 2002: 89-98). Standard errors were
obtained by the BRR method. For us, the additidraalefit of using BRR weights is that these were
produced by survey organisers who used confideinfiafmation not available to external users.
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Decompose change over time

48. In order to try to explain how the reform mavé resulted in improved student achievement, we
perform a simple decomposition analysis. We decampeading scores between PISA 2000 and 2006 to
explain to what extent the increase in scores éstdichanges in characteristics and what propoisiciue

to changes in returns to characteristics. A singglecation production function is estimated (Hankshe
1986, 2002; Todd and Wolpin 2003; Glewwe 2002).dadion production function is a model that relates
various inputs affecting student learning, sucleaming time or family resources, to measured wtstdn

this case, the measured outputs are the PISA stised reading test scores.

49, Past research is inconclusive about which dctuiot family characteristics, such as class size,
teacher experience, teacher education and motleriployment, influence students’ achievement.
Although achievement in education largely dependstlee individual child’s efforts and inherent
capacities, a large body of evidence supports tle®ry that family background influences student
outcomes (Fertig 2003; Fertig and Schmidt 2002;ri€wmnd Thomas 1999). Consequently, researchers
must control for individual pupil characteristics &ell as for family background, and for charast®es of

the school environment and the education systerdeBee also suggests that socio-economic and family
background variables, such as parents’ educatidritennumber of books in the household, are importa
determinants of test scores at early ages (Fry@érLenritt 2002). We thus specify and estimate edanat
production functions that relate students’ achiemeirto individual, family and school inputs. We rihe
decompose the over-time test-score gap into aramgu component, accounting for student, family an
school characteristics, and an “unexplained” coreporor returns, the efficiency with which the caynt
can convert characteristics into student learnugames as measured by test scores—using thadreadit
Oaxaca (1973)-Blinder (1973) decomposition metfidte education production functions were estimated
by linear regressions accounting for clusteringtafients at the school level.

50. The model specification for estimating the pi@itbn function for cognitive achievement is:
Tija = Ta(Ajja, Fija, Sia) + €ija

whereT; is the observed test score (from PISA readingitofient in household at timea (time of the
test),Aj. is a vector of individual student characteristi€g, is a vector of parent inputS;, is a vector of
school-related inputs, anrgh is an additive error, which includes all the oedtivariables, including those
that relate to the history of past inputs, endowmehtal capacity and measurement error. The linear
specification, after dropping subscratof the production function is given by:

Ty =pfot L Ay + B2 Fij + BsSi + €

wherep0 to p4 are coefficients to be estimated. The standavdegiure for analysing the determinants of
the test score differences over time is to fit digua between test scores and observed charaictgriEhe
observed test score differential can be decompased

T2006 - TZOOO = (x2006 - XZOOCDﬁZOOG + XZOOdﬁZOOG - ﬁZOOCD

where T is the standardised test score, Xi is #ovexd student, family and school characteristmsthe ith
individual, B is a vector of coefficients, and 2006, 2000 suptciare identifiers of the PISA test score in
reading in years 2000 and 2006, evaluated at 280@s.

51. The overall test-score increase can thus beng@ased into two components: one is the portion

attributed to differences in characteristi®§ofs — X2009 €valuated with the 2006 values, or 2006 group
performance £09); the other portion is attributable to differendesffects on performand@:oos - Fo000
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of 2000 and 2006 students derived from the sameactaistics. This second, unexplained component,
while more difficult to interpret in this contexbimpared to an earnings gap decomposition framewark,

be assigned more than one interpretation. For ebeartipe unexplained portion of the test-score iasee
may reflect certain unobserved family charactesstinat are correlated with achievement over time,
possibly relating to household wealth. In addititnay be that the different cohorts of studerdasndt
reap the same benefits from equivalent school #assimom resources.The unexplained component may
also reflect the impact of changes over time basegast reforms that both increased school enrdbnen
Poland and helped improve the quality of schooliapSome of the above coefficient estimates may be
subject to biases. For example, if a school char@tic is correlated with unobserved family
characteristics that influence achievement, suckaedly wealth and parents’ motivation, the effedt
attending a school with such characteristics malyiaged.

Results

52. Our analysis focuses on reading literacy, atopeance in this domain is fully comparable
across PISA cycles. Performance in mathematicbeasompared across 2003 and 2006 only because the
2000 assessment framework was later modified. Seiparformance in 2006 cannot be related to previou
cycles as the framework was completely change®@62The results are presented for the whole sample
and for the modal grade only, which is the nintadgrin Poland. In PISA 2000, only the ninth grades w
sampled; in PISA 2003 and 2006, students from évergh, eighth and tenth grades were also sampled.
The results suggest that students in non-modalegrdthve a slight effect on the estimates. In the
regression and matching analysis, we simply adgusttudent grade to account for these differences.

53. Reweighting clearly lowers the mean scoreguafesits in 2003 and 2006 (Table 2) while scores
for students in the modal grade are slightly high¥hen combined, these effects, which influenceltes

in opposite ways, are positive, suggesting thatralvstudent performance increased between 2000 and
2003 or 2006. For example, the change in factuaesc(weighted only with survey weights) from 2@60
2003 is 17.5, and from 2000 to 2006 is 28.5; batdhange diminishes after reweighting to 6.1 and,23
respectively. However, after reweighting and takstgdents from the modal grade only, the gains are
equal to 13.5 and 30.6, respectively. Thus, themoi doubt that increases in mean scores occuiwed f
2000 to 2003. The change between 2003 and 20@8ssclear. After reweighting, the initial differencf

11.0 (or 11.6 in modal grade) almost disappearseitleeless, we clearly observe substantial overall
improvement after 2000.
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Table 2: PISA 2000, 2003 and 2006 results for Poland in reading factual (with survey weights), reweighted to
the reference year (with survey and propensity-score weights), and modal for modal grade

Factual , Factual Reweighted
Factual Factual Reweighted
Modal grade Modal grade Modal grade

Reweighting to 2000 2000 2003

Mean score 479.1 479.1 496.6 485.2 501.9 492.6
Change from 2000 - - 17.5 6.1 22.8 13.5
Reweighting to 2000 2000 2006

Mean score 479.1 479.1 507.6 502.8 513.5 509.7
Change from 2000 - - 28.5 23.7 34.4 30.6
Reweighting to 2003 2003 2006

Mean score 496.6 501.9 507.6 499.5 513.5 506.9
Change from 2003 - - 11.0 2.9 11.6 5.0

54. While the change in mean scores is interediiding at the change in whole distributions gives

a more detailed picture. Figures 4 and 5 show estichfactual distributions of scores in 2000, 2608
2006, together with reweighted scores for 2003 @062 The figures clearly show that the whole score
distributions are “shifted” to the right in 2003da2006 compared to 2000. This means that the diffar

in achievement across PISA cycles is not only amlonwgachievers but also among high achievers. Rolan
thus closes the gap at all levels of performantd?IBA 2000, 24.5 percent of students scored irtdpe
two reading proficiency levels, the fourth andHifevels, compared to the OECD average of 31.8gnérc

In 2006, this percentage increased to 34.7 percemipared to the OECD average of 29.3 percent.
Meanwhile, the percentage of Polish students ba&lpwat the first proficiency level was 23.3 percant
2000, compared to the OECD average of 17.9 peraedt,16.2 percent in 2006, compared to the OECD
average of 20.1 percent (OECD 2003: Table 2.1a; @EQ@7: Table 6.1a). What caused the “shift” in the
student score distribution? While extending commuyiscomprehensive education can explain higher
performance for low achievers, who were mostly atational tracks, explaining the improvement in
performance among top achievers is more complicdteel questions are: did introducing lower secondar
schools have an impact on students in former gesecandary schools? And what was in the reforrh tha
resulted in such significant improvements in testras?
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Figure 4: Change in reading literacy distribution between PISA 2000 and 2006
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Figure 5: Change in reading literacy distribution between PISA 2003 and 2006
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Estimates of score change for students in differeratcks

55. Results for difference-in-differences propgnsitcore-matching estimates of the effect of
abolishing the tracking system for 15-year-oldsPwiand are presented in Tables 3, 4 and 5. Table 3
contains estimates of factual and counterfactualmseores for all students in PISA 2000, 2003 @62
Results for students in vocational and non-vocalidracks are also presented. Factual scores were
weighted by survey weights provided in the offidPdABA datasets. Counterfactual scores were construc
using matching methods with survey weights takém &ecount, as described above.
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Table 3: Factual and counterfactual scores of students in different upper secondary tracks

PISA 2000 | PISA 2003 PISA 2003 matched PISA 2006 PISA 2006 matched
factual factual counterfactual score factual counterfactual score
Reading weighted weighted (no of matched obs) weighted (no of matched obs)
achievement mean score| mean score mean score
Kernel 1-1 Kernel 1-1
(no of obs) (no of obs) matching matching (no of obs) matching matching
(N @) ©) 4) (5) (6) @)
Al schools 479.1 496.6 497.9 495.2 507.6 514.9 514.1
(3654) (4196) (4151)  (2528) (5233) (5229)  (3056)
357.6 466.7 460.5 484.3 474.4
ISCED 3C schools|  gga - (4010)  (926) - (5141)  (1090)
478.4 491.4 487.7 507.3 501.8
ISCED 3B schools| 1497 - (4150)  (1527) - (5163)  (1823)
543.4 525.6 524.9 543.0 547.0
ISCED 3A schools| 140 - (4064) (1233 - (5221)  (1376)
ISCED 3A and 3B 513.6 i 507.3 507.0 ) 524.8 520.5
schools (2671) (4157)  (2206) (5233)  (2609)

Note: Standard errors are given in parenthesesenel obtained from bootstrapping (kernel matchiorggnalytically (1-1 matching). * p<0.05,
** p<0.01, *** p<0.001

56. Not surprisingly, the counterfactual mean sed@ all schools are similar to those reported
earlier for the modal grade (see Table 2, resolthe last column). Moreover, results for kernetechang
and one-to-one matching are also similar. Theyedifightly because of different matching methond a
various matched control observations, provided areptheses, but result in qualitatively similar
conclusions. This shows that the choice betweerighting or different matching methods has no @iuci
impact on final estimates.

57. Results are summarised in Table 4, which shiesestimates of score improvemérithese
estimates assess trends in performance for alestsicand across groups of students who, without the
reform, would be in different secondary tracks. idgathere is overall improvement of average
performance among 15-year-olds in Poland. Scoredwgment for all students is remarkable, at 1680 1
points from 2000 to 2003 and around 35 to 36 pdmus1 2000 to 2006. Crucial estimates concern the
hypothetical performance improvement from 2000 iffecent tracks. Performance improvement for
potential students of former vocational schooksinsulated to be higher than 100 points from 2002003
and 120 points from 2000 to 2006. This is more tbaa standard deviation of PISA scores in OECD
countries, which is a dramatic improvement. Obvpushese estimates are statistically significant,
supporting the hypothesis that 15-year-old studehts, without the reform, would be placed in vooadl
tracks benefited greatly from the reform. Howeube benefits for students in other tracks are hat t
evident. Students in mixed-general schools impraweit scores only slightly in 2003 but noticeably
2006. Students in the general track would potdntieve lower scores in 2003 and similar perforneainc
2006.

2. The numbers presented in the third row, aftemigame of the comparison and matching method, $ioow
these differences were calculated from the reguitsented in Table 3. In each case, the differevace
calculated by taking a counterfactual performanceres of matched students from the 2003 or 2006
samples and subtracting from it the factual scdretadents tested in 2000. Standard errors forethes
differences were calculated by employing the BRRhae, which accounts for complex survey design
(stratification, clustering, and response adjustsjen
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58. These findings are in line with economic intnt The short-term effects of the reform could be
harmful for general-school students who were miwéith low achievers in the newly introduced lower
secondary schools. In the longer term, howeves, riegative impact disappears. It could be thatherac
adjusted their methods to suit more diverse classsoor that segregation between and within lower
secondary schools recreated the former stratifinatit is clear that students in mixed-general stho
benefited from the reform when one considers theige skills tested in PISA. The effects are agaane
evident over the long term, probably because ofilainadjustments and mixing with high-achieving
students. The positive effects among vocationabalchtudents were expected because, after themefor
these students spent much more time learning noatiomal subjects. What is striking is the magratod

the improvement—nearly one standard deviation &APinternational scores—and the speed with which
students adapted to the new system. Clearly, agdstg few months of comprehensive education én th
place of vocational education dramatically chartgeggeneral skills for a large number of students.

Table 4: 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
. 1-to- . .
Kernel matching 1matching Kernel matching 1-to-1 matching
-6 -& @)-(©) @Q-@
All schools 18.8 16.1 35.8 35.0
(4.3) (4.5) (4.4) (4.5)
109.2 103.0 126.8 116.9
ISCED 3C schools (5.8) (5.8) (5.7) 6.3)
13.0 9.3 28.9 234
ISCED 3B schools 5.7) (6.5) (5.8) (7.2)
-17.8 -18.5 -0.4 3.6
ISCED 3A schools (5.4) 4.3) (5.1) (5.0)
-6.3 -6.6 11.2 6.9
ISCED 3A and 3B schools 4.3) 4.3) 4.2) (4.4)

Notes: Propensity score matching with common sup@striction. Standard errors are given in paresgls and were
obtained through BRR method accounting for compléxey design.

59. Relevant difference-in-differences estimates pefformance change for vocational school
students are presented in Table 5. They are bassiinple calculations from the tables above budrtye
show the improvement of vocational school studeatsus score change for students in other tradks. T
first row shows estimates of the relative perforogmhange of vocational school students versus all
students in other tracks. This is the most reliatdmparison because it is based on the highestbposs
sample size. As noted above, the estimates shawthbarelative improvement in performance among
vocational school students is higher than one stahdeviation of international scores (100). Retati
improvement in comparison to students in mixed ggrnecational schools is slightly lower but still
substantial.
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Table 5: Relative score change (difference-in-differences) for students in vocational schools

. from PISA 2000 to PISA 2003 from PISA 2000 to PI3#06
Relative score change
Kernel matching 1-1 matching Kernel matching 1-%ahing
ISCED 3C versus ISCED 3A+3H 1155 109.6 115.7 110.0
ISCED 3C versus ISCED 3A 127.1 1215 127.2 113.3
ISCED 3C versus ISCED 3B 96.2 93.7 98.0 935
60. There is thus no doubt that students who wenecational tracks in 2000 would have scored

much lower without the reform. The results showt tha reform improved the overall mean performance
of 15-year-olds in Poland, mainly by boosting tleefprmance of students in former vocational andeahix
general-vocational tracks. Two questions remairpfilicy makers: will the positive impact of the agh

last, that is, will 15-year-old students in lowercendary schools still have higher achievementasre/o
years later, after they were again separated naitks at the upper secondary school level? And what
particular changes in curriculum or in the struetaf the school system boosted student scores® Tives
issues are investigated below by using data frarPiiSA 2006 national option in Poland, which pregid
performance scores for 16 and 17-year-olds, arehigyloying decomposition analysis.

Additional analyses

61. PISA offers an option to participating courdrito conduct additional research using its
framework and measurement tools. Poland optedrduai this additional survey among 16 and 17-year-
old students in 2006 (see Federowicz 2007 for #pont on PISA 2006 in Poland). After taking into
account the difference in student age, the perfoomeof 15, 16 and 17-year-olds could be compared
across educational tracks of upper secondary sshivobther words, knowing the students’ achievamen
at the end of lower secondary schools, we canméterto what extent students updated their skilithe
different types of upper secondary schools.

Analysis of PISA 2006 “national option” samples

62. Estimates of mean achievement by PISA cycladegrand type of school programme are
presented in Table 6. First, 16-year-old studemtthé tenth grade score, on average, higher thalbeo
year-olds in the ninth grade, and 17-year-olddiendleventh grade score higher than 16-year-okis.i$

in line with intuition that older students are betable to pass PISA tests. However, when we |lodkea
type of school programmes, it is clear that mastlydents in ISCED 3A schools improved, while 17ryea
old students in vocational schools had even loweres. This seems to be counterintuitive, but tlaeee
two highly likely explanations. First, students oha tracks, mostly in the tenth grade. Most of ¢hes
students do not perform well at school and areefdrto move to the vocational or mixed general-
vocational track. Because of these changes, stagddigvement in mixed general-vocational or voceio
upper secondary schools could be lower in the highedes. Second, since students in ISCED 3C tracks
devote more time to vocational training in higheades, their general skills, tested in PISA, calddline.
Consequently, slightly lower achievement in ISCEDIS8 not that surprising.
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Table 6: Mean achievement by PISA wave, grade and type of school programme

PISA wave:| 2000 2003 2006

. ih international| national national
Type of school programme: 9" grade| & grade 9"grade | 10" grade| 11" grade
Mean achievement 479.1 501.9 5135 520.1 528,
ISCED 2A lower secondary school - 501.9 513.5 - -
ISCED 3A general secondary 543.4 - - 580.8 592
ISCED 3A/B general, profiled i ) i 494.9 494.6
secondary ' '
ISCED 3B vocational secondary 478.4 - - 505.9 508
ISCED 3C vocational (basic) 357.6 - - 388.8 384.

63.

the lowest proficiency levels.

64.

Figure 6: PISA scores compared over time and with 16 and 17-year-olds
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Box plots presented below summarise scoreildlision for the categories presented in Table 6
(Figure 6). This time, data for vocational uppereselary schools and general (mixed) upper-secondary
schools were collapsed into one category, ISCEDA38light improvement is seen from 2000 to 2006 and
for the tenth and eleventh grades. However, itge avident that mean scores increased becauge of t
improvement at the top of the achievement distidmutAmong the vocational ISCED 3C schools, it is
clear that while some students caught up with tbelieagues in other tracks, most students perfdrate

Table 7 gives estimates of the relative difieesbetween achievement of students in vocational

and other tracks in 2000 and in 2006, separatelthiotenth and eleventh grades. The results gkingt
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While the overall mean performance of Polish stislemproved significantly, the difference between
students in vocational and other tracks remainatbstl the same, and even increased for 17-year-olds.
Thus, the stratification of Polish students in tihé secondary school system remains under the @enen

of upper secondary schools.

65. It seems that the reform helped to update kills sf the average student, but the negativectffe
of the tracking system was simply postponed byywa. The achievement gap noted in PISA 2000lIs sti
evident and almost of the same magnitude. On theéhand, this is not surprising, since the reforouged
on primary and lower secondary education. On theradtand, it is now evident that the overall effeict
the reform is not so positive. Intuitive claims tthgper secondary education did not improve thathmu
seems to be supported by these results. Whiledbigiye effects of the reform are evident, there also
doubts as to whether these effects are long lastiraifect all students in the same way. Stilldstuts in
vocational tracks lack the knowledge and skillsdegketo fully benefit from the modern society and
economy, and the reform did not change that.

Table 7: Estimates of relative differences in achievement in vocational and other tracks in 2000 and 2006,
and for the 10th and 11th grade special sample

2000 ¢' grade 2006 10grade 2006 Mgrade
ISCED 3A + 3B 513.6 544.4 552.7
ISCED 3C 357.5 388.8 384.1
Difference 156.0 155.6 168.6
(standard error) (7.5) (10.2) (10.3)
Decomposition results
66. We present the decomposition results in ordexxplain one of the ways the reform may have

led to improved student achievement. Tables 8a8anaresent the results of production-function estén
along with the decomposition results in readingef@il, two-thirds of the observed test-score défial
between PISA 2000 and 2006 is explained by thegdmim characteristics or the level or resourcédew
one-third reflects changes in the effect of chanastics and resources. At the school level, nosiuie to
change in hours of instruction. Generally, attegdimore than four hours of reading classes per vigek
associated with a higher score and this effeceemd over time. In addition, there was a largease in
the proportion of students that received more foanhours of reading instruction, from 1 percen2000
to 76 percent in 2006. At the student level, thangfe in the effect of student age has a large itrgrathe
overall performance change. That is, the positifectof being older increased over time.
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Table 8a: PISA reading scores decomposition for Poland, PISA 2000-2006

b2000 bh2006 X2000 X2006 Determinants of Test scDifferentials
Test Scores as % of total test score diff
Endowments Unexplained Unexplaine
Endowments d
bZOO&XZOOE)'XZOO(D X2004b2006'b200(9
Constant 296.47 161.49 1.00 1.00 0.00 -134.98 0.0 05.2
Schools
Student - teacher ratio 2.08 -0.14 12.01 11.33 0.09 -26.61 0.1 -40.5
9% of certified teachers -23.92 18.85 0.90 0.97 1.21 38.57 1.8 58.6
Achievement data used
to evaluated teachersg, o, 747 g9 092 0.43 -44.01 -0.7 -66.9
and principal
performance
More than 4 hours per 357 4277 001  0.76 32.09 0.41 48.8 0.6
week of language class
attend to public school 13.89  -22.18 0.98 0.98 -0.13 -35.25 -0.2 -53.6
Student characteristics
Age 0.28 12.85 15.73 15.71 -0.23 197.76 -04 300.6
Female 36.12 32.53 0.51 0.51 -0.05 -1.83 -0.1 -2.8
Family background
Mother - UpPer , g0 9711 074 077 0.70 16.65 1.1 25.3
secondary
Mother -university 41.49 63.09 0.17 0.15 -1.52 3.65 -2.3 5.6
11-100 books 31.38 30.58 0.39 0.54 4.75 -0.31 7.2 -0.5
101-500 books 52.90 67.39 0.47 0.35 -8.03 6.87 -12.2 10.4
Computer at home 2274 3389 047 0.80 11.22 5.19 17.1 7.9
Total 39.7 26.1 60.3 39.7
Overall 65.8 100.0
Source: Programme for International Student AssessPISA) 2000 and 2006
Table 8b: Determinants of PISA differentials, reading 2000-2006
as % of total test score diff
Endowments Unexplained
Constant 0.0 -205.2
Schools 49.9 -101.7
Family 10.8 48.7
Student -04 297.9
Total 60.3 39.7
Overall 100
Source: Programme for International Student Assessr(PISA) 2000 and
2006
67. The results are similar in the modified decosmpan (Table 9). Most of the differential can be

explained by school characteristics, particulahg tncrease in class hours for language instrudtian

was part of the reform.
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Table 9: Modified decomposition results

Explained (%) Unexplained (%)
PISA Reading 2000-2006

Overall 66.1 33.9
Schools 83.6
Family 16.6
Student 0.2
Conclusions
68. Including more vocational training in secondachool curricula has been advocated for many

decades. The call for technical and vocational slahg used to be a standard recommendation promoted
by international organisations and implementeddweral countries. Unfortunately, the enthusiasnthi
approach was not based on any substantial evidgritsebenefits to students.

69. The Polish education reform programme gave has dpportunity to assess the impact of
vocational training on test scores. Our identifmatstrategy was based on the fact that likely tiooal
graduates did not have that option in PISA 2003ckviprovided a comparison group for our empirical
approach, propensity-score matching and differemabfferences estimation.

70. Our results suggest that, on average, vocatsmoling reduces test scores by a full standard
deviation. While other aspects of the reform progree no doubt helped improve Poland’s PISA scores,
delayed entry into vocational education played gomale. We argue that the way to achieve bett8AP
scores is through more hours of instruction, greaxposure to testing, and increased student auhée
motivation.

71. We substantiated our findings by taking advgetaf the application of PISA to 16 and 17-year-
olds. We find that once vocational school optiors available again, when students are 16, tesescor
decline for those students who enter the vocatitaak. While this goes a long way towards proving
initial findings, it also serves as a caution tdéiggomakers about the effectiveness of vocatiochbsling,
particularly when that schooling is not designedniprove math and reading skills. Those are skiiét

all students can learn, if given the opportunibgyt are also the real vocational skills in the ward work
today.
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