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somewhat below or around the OECD average in the areas of reading, mathematical, and
scientific literacy. In addition, students differ less in academic achievement within the
school than they do among different schools, a finding echoed in the analysis of national
student assessment data covering the sixth, eighth and tenth grades (Balazsi et al., 2005;
Balazsi & Zempléni, 2004). While the achievement gaps among schools put the
Hungarian system as one of the most unequal among forty-some countries participating in
the PISA studies, such gaps seem to largely mirror the differences in socio-economic
backgrounds of students (OECD, 2001; 2004).

In this paper we further explore the issue of equality of learning outcomes in Hungary
by examining the effects of tracking in secondary schools. On the basis of analyzing the
PISA 2003 data, we show that the dramatic disparities in students’ learning outcomes
exist among different tracks which, to a great extent, can be explained by a measure of the
socio-economic status (SES) of students’ family background, as well as the aggregate SES
characteristics of student intake at the school level. We find that, while high-SES schools
overall have higher levels of test scores, they also tend to have better resources. Moreover
we suggest that this system not only makes high inequality but its “low end” vocational
training schools put forward a not-so-bright future as the effectiveness issue is concerned.

Tracking, school choice, and educational inequality

Tracking, or streaming, refers to the practice of placing students in different classes or
curricular programmes based on perceived differences in their abilities or interests.
According to economic theory, more choice by parents and students can put competitive
pressure on schools to be more effective and efficient (Burgess, Propper & Wilson, 2005).
However, choice by schools via selection of students, or sorting, can lead to segregation by
child quality (Robertson & Symons, 2003). Analysing the Hungarian school choice system,
Kertesi & Keézdi (2005) show that sorting leads to an equilibrium of clear systemic level
segregation along student performance, which often is also social status-based segregation.

Evidence on the link between tracking and inequality abounds in educational research.
Summarizing the literature on tracking and running their own analysis on a large pool of
US data, Arum and Shavit (1994) find that curricular tracking does reproduce inequalities,
though they argue that some form of vocational education helps disadvantaged students to
lower their possibility of being unemployed in the future. A recent OECD report con-
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cludes, on the basis of analyzing PISA 2003 data, that early separation of students into
different school types and tracks leads to both greater differences among schools and
greater socio-economic disparities in learning outcomes (OECD, 2004).

Evidence of the effects of broader institutional arrangements, including school tracking,
on educational outcomes comes from research in other disciplinary areas as well. In a study
of the effect of social background on young people’s educational outcomes in twelve
European countries, Ianelli (2002) found these countries vary in the extent to which
parental education affects their children’s educational and occupational attainment.
While the effects of parental education are quite small in Nordic countries with more
universalistic welfare policies, they are relatively large in Eastern European countries. The
author argued that how children are schooled makes all the difference. This line of rea-
soning is also supported by results from the analyses of PISA data in 2000 and 2003, which
showed that the Nordic countries are not only more effective but are more equitable, while
in Central European countries, including Hungary, family socio-economic status has a
much greater impact on students’ results (OECD, 2001; 2004). Using two dissimilarity
indexes constructed on the basis of PISA data, Jenkins, Micklewright, and Schnepf (2006)
found that the school systems with separate academic and vocational tracks are more
segregated along socio-economic lines than those without much tracking.

In summary, both theory and empirical evidence suggest that eatly stratification of
students into different curricular tracks increases inequality in educational outcomes and
aggravates the effects of students’ socio-economic status. We further illustrate this point
in this paper by studying the relationship between tracking and students’ learning out-
comes in Hungary.

Tracking in the Hungarian school system

The Public Education Law of 1993 grants school choice for every parent and allocates
the grants according to the number of students in schools. The system is not a “text-
book” voucher scheme, since per student lumpsum grants are transferred to the school-
maintainers and not directly to the schools, allowing the maintainers, who may have
more than one institution, to allocate the received funds among the schools as they wish.
Therefore, the money must only follow the student from one school to another, if the
school maintainer also changes due to the school change. Central government so far has
only set input or process measures, like the national curricula — which is also highly
permissive, schools can select among more than a dozen nationally approved curricula, or
develop their own — the qualification of teachers, or the textbooks.

Under this arrangement, schools are free to select and admit only those that fit their own
criteria. A central entrance examination is offered at the end of grade eight, which schools
can refer to when selecting students. In addition to the written results, some schools also
conduct face-to-face interviews with applicants in making admission decisions.'

The important peculiarity of the Hungarian system is its early stage of selection. After
the first eight years of comprehensive study, which covers primary and lower secondary
levels,” students continuing on to upper secondary level face three types of programmes or
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tracks: academic, vocational secondary, and vocational training. While primary and lower
secondary schools tend to be similar in terms of curriculum and the initial goals, this is no
longer the case at the upper-secondary level. For instance, vocational training school does
not offer the secondary school diploma, a prerequisite for studying in higher education
institutes. This alone pushes most of the academically strong students to opt for academic
or vocational secondary schools in order to be able to continue to tertiary education. The
superior performance of academic students over their counterparts in vocational secondary
programmes has been confirmed in the annual report on the upper-secondary students
continuing studies in tertiary institutes published by the National Institute for Public
Education, whose database does not include students attending vocational training schools
(Neuwirth, 2005). Thus, it will be useful to document the extent to which the performance
of vocational training students is similar to or different from that of these two tracks.

Research questions

In our paper, we use the PISA 2003 data to explore the following questions:

. How different are the mathematical literacy scores of 15-year-old students attending
academic, vocational secondary, and vocational training programmes in Hungary?

. To what extent are such differences attributable to students’ family background?

. To what extent are such differences further attributable to differences in school
resources?

. Can we assume that the remaining differences are due only to sorting reasons or there

are also problems of different school quality? In other words, what was the role of
sorting on the basis of prior academic ability in explaining the differences in
mathematical literacy scores among the three programmes?

. Given the importance of students’ attitudes towards learning mathematics, how did the
three programmes differ in their attitudes towards learning mathematics?

Data and methodology

The Hungarian sample of PISA 2003 data contains 4,765 students of grade seven or
above attending 253 schools, including 1,618 students from fifty-two academic tracks,
1,852 students from sixty vocational secondary tracks, and 901 students from thirty-two
vocational training tracks. The sub-sample used for our analyses excluded 394 students
attending 110 primary schools. In a two-stage sampling process, schools were first
selected and then a random sample of 15-year-old students in the sampled school was
selected. Since many Hungarian upper secondary schools run both academic and
vocational programmes, the selection of students at the second stage of sampling was
typically restricted to a particular programme. Thus, information about the school in
effect would refer to the programme since respondents to the school questionnaire were
asked to refer only to the programme type surveyed.

We used two-level hierarchical linear regressions to account for clustering of students
within schools or programme. Based on our research questions, we focused on two types
of dependent variables in our analysis. The first was mathematics score, which consists of
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five plausible values of mathematical literacy. We replicated the analysis substituting this
dependent variable with the PISA reading literacy scores and found the results were quite
similar. The second type was a set of five indices of student attitudes towards math.

A problem arises when one uses PISA data to study school effects. The target
population of the PISA study is students of age 15, most of whom just started their upper
secondary education at the time of the PISA study. Students’ performance in literacy tests
reflects what they have learned accumulatively from primary and lower secondary
schools. Thus, it is not entirely appropriate to draw conclusions about school effects by
looking at the characteristics of the upper secondary schools that they currently attend.
However, such data are adequate for us to establish statements about the socio-economic
composition of schools, the performance of the students in each track, the effect of socio-
economic status on performance, and thus draw inferences about the mechanisms by
which students are sorted into schools.

Data analysis
RAW DIFFERENCES IN MATHEMATICAL LITERACY SCORES

Figure 1 is a graphic display of the distribution of mathematical literacy scores of
15-year-old students from the three tracks in comparison to a selected number of
countries in PISA 2003. While the overall dispersions of the score distribution, as
indicated by the total length of the bars, are relatively modest, the gaps in the mean
scores are dramatic. For instance, vocational secondary students on average scored 492
points, similar to the average level of the entire Hungarian sample. However, academic
students scored 552 points, at a similar level to students from Hong Kong (China), the

FiGure 1. Distribution of mathematics scores in different schools tracks in Hungary.

Mean (S.E.)
Academic Track 552 (5.0) _m-l\
Vocational Secondary Track 492 (4.6) 1 AE
Vocational Training Track 406 (6.4). AL

Hong Kong-China 550 (4.5)- __L
Hungary 490 (2.8) | N | .
Thailand 417 (3.0) AE
Mexico 385 (3.6)- AE

200 300 400 500 600 700 800
Performance on the mathematics scale

B Gradation bars extend from the 5th to the 95th percentiles

] Gradation bars extend from the 25th to the 75th percentiles
[I] Mean score with the 95% confidence interval

Source: PISA 2003.
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highest performing population in PISA mathematical literacy scores in 2003 out of a
total of forty countries. In contrast, vocational training students scored 406 points on
average, putting this group somewhere between Thailand (417 points) and Mexico (385
points) which were ranked among the bottom countries in the PISA study.

There are two explanations for the dramatic differences in student performance among
the three tracks in Hungary. One is that quasi-similar students enter schools of different
quality and better academic schools improve the students much more than vocational
secondary or vocational training schools do. The other explanation is that schools are of
equal quality, but the underlying mechanisms allow the performance sorting to happen so
that the three programme enrol students of very different abilities. The ensuing analyses
help to establish whether the reality is closer to the first or to the second scenario. It is vital
to distinguish this because each scenario requires entirely different policy initiatives.

PERFORMANCE DIFFERENCES ATTRIBUTABLE
TO SOCIO-ECONOMIC BACKGROUND

The results of the basic regression are shown in Table 1. The first model estimated the
raw differences in mathematical literacy scores among the three tracks after considering
design effects. The second model controlled for individual level variables, such as the
SES, gender, and the grade level. After these individual variables were taken into account,
the large raw performance differences between tracks became much smaller but did not
disappear. The next model further controlled for the school level mean of the students’
SES (the third column). As can be seen, the differences between academic and vocational
secondary tracks disappeared.

The resultin the third column is crucial in understanding the segregation mechanisms in
the Hungarian education system. It could be that these two track types — academic and
vocational secondary — are only signals for different status parents to select between schools.
Higher status parents tend to choose academic tracks while middle-class families opt for
vocational secondary schools in order for their children to continue in post-secondary
education. Therefore, it is the sorting mechanism of the system that generates the initial
performance differences between the academic and the vocational secondary schools.

A more interesting issue in Hungary is the status of the vocational training track. The
enormous gap of 85 points in the mean scores between vocational secondary and the
training tracks diminished to 32 points after controlling for mean SES, which is still
significant both statistically and practically. Here the next research question arises: To
what extent are such differences further attributable to differences in school resources?
We used several measures of school resources provided in the PISA database to address
this question. These measures included student/teacher ratio, the quality of material
resources and the shortage or the quality of teachers.

DIFFERENCES IN SCHOOL PERFORMANCE AND RESOURCES

Two things can be said about the effect of school resources on student performance. First is
that mean SES does correlate with some of the resources significantly. The quality of

Prospects, vol. XXXVI, no. 4, December 2006



439

(68%0) w7 10TE (F8YT)  wa¥8LTE (S8%T)  4xx880TE (IS¥T)  suxSHEIE (P) 2PEID

FIYD  wwa11°9C—  (FOST) 42288797~ (FIVT) #2xTSTIT— (01ST) san¥E€S9T— (P) orewd
$2qviva [209] [pnplapuf

(127°7) LT0T  (886°7) 88¢°€— s19Yoe1 Jo 2ger1oyg

(1%6°1) ¥8¢T  (LT67) 816G $90IMOsaI [eLIEW Jo Aend)

(088°8) CE601 (8¥L°1T) x060°LT azis [ooyps 01 onel mdwo))

W (967°01) #109°L1— (098°61) S6CTI- s19yoe PaynIad jo uoniodorg
Hm F6Y°0) CO1°0  (8£5°0) 8/0°0 TPNIS/IFYOEI |
% (600°0) w7200 (110°0) #xx9%0°0 az1s [00Ydg
2 BIL9) €69 (8Y6'S)  rn68S'SL (wiou) S UL
m (T8E€9)  wwxl9TVE—  (FL9D) wuxTOV LL— (8S8°C) wxxLT8'EE— (098°9) 4xx009°8L— (TYSL) wxx1L0°98— (p) Bururen [euoneso
(901°2) CTHIT  (8TS9)  4xx8L0°6S (SLIL) 70°L (I8T°L)  sxk19L9S (I89°L)  wix¥66°09 (p) orwspedy
(696°TT)  4xl08F0S (SEITT)  wxxSILELY (£€8°C)  4xx[00°G0S (SLOY)  saxGHSECY (LF8F)  4xx08F°06F 1doororuy

(‘7) q (7°5) g (79 g (79 g (79 q $9]qv1va [2a3] Jov4]

SS uvow SHS uvow €00z VSId

/M SDINOSY JOM SIOINOSIY SHS uedN S[OTIUO0D [eNpIAIpU asvg Wovaagyy porvwaqiv g

$2100s ADBIQN] [EdNEWRYIEW SUNJIPaI] [ H14V]

Prospects, vol. XXXVI, no. 4, December 2006



Daniel Horn et al.

440

(I'0)N - (wiou) “Awwmp - (p)
*JOJ pa[[onuod are pue ‘parnduwr o€ sanfea SUISSI]A P70A

mvﬁ “muMC‘D N ~D>U1~
8SEy un | [Ad]

66€09 L6€09 66€09 10%°09 87/L°€9 d

6S8TT 905°0€ 68€€T 8/6C€ 8¢1°9¢ on

(97%1) ok 0V6 61%°1) o FS 0T (STF1) o L6EG (11%°1) wrx [ TL0T (wiou) SHS
SdS ueow SHS ueow €00Z VSId

/M $30IN0SY Jom $32IN0SAY SAS uBoN S[01IU0D [eNPIAIPU] svg Wovaagyy porpuagq v

panunuoy) [ 414V ],

Prospects, vol. XXXVI, no. 4, December 2006



The case of Hungary 441

material resources and the computer ratio to school size showed significant impact on the
mathematical literacy scores only if mean SES was not controlled for. This result means that
those schools that have higher average SES, which tended to have higher scores, also have
better quality resources. Second, controlling for resources did not affect the differences
between tracks. In other words, the relationship between school performance and resources
is similar for each track. Hence, the question still remains: why are there adjusted perfor-
mance differences between the vocational secondary and the vocational training tracks?

SORTING OR SCHOOL QUALITY

It might be that there is not only socio-economic sorting, but also ability sorting taking
place. Academic schools and vocational secondary schools “skim off” the best students,
and although SES correlates highly with ability, controlling only for the former does
leave some space for ability sorting. In order to test this hypothesis, we examined the
extent to which previous academic record (including entrance exam results) was a
consideration for school admission by different tracks. While both academic tracks and
vocational secondary tracks value the applicants’ previous academic records seriously,
very few vocational training schools did so.

We then used a regression model including a dummy variable representing whether
previous academic record was considered in admitting students and fitted this model for
each track separately.’ The results indicated that the hypothesis of sorting holds (Table 2).
Our analysis showed that ability selection mechanisms did not play a significant role for the
academic track, though this might be due to the small variation of the proxy variable within
the examined sub-population.” Students in vocational secondary schools expecting their
applicants to have a good academic record seemed to perform better than those who “only”
took it into account. This result is especially robust, since it holds even after controlling for
mean SES. The most selective vocational training schools seemed to perform better too,
though the effects of selection disappeared after controlling for school SES.

Although these results need to be handled with care, because of the questionable
meaning of the admission proxy, they seem to support the hypothesis of ability selection
besides socio-economic status selection. Academic schools do select children by ability.
However, since all academic schools practice the selection, the ability differences within
the track would be small, but selection via socio-economic status is the strongest here.
Vocational secondary schools vary in the degree of ability selection, and those that place a
greater effort on it, show higher mathematical literacy scores. Correspondingly, SES
selection is also stronger here than in vocational training schools. Finally, the few voca-
tional training schools that can use ability selection perform somewhat better. However, it
is likely that ability selection only picks out higher status, and not more able students.

STUDENTS ATTITUDES TOWARDS LEARNING MATHEMATICS
AND SCHOOL QUALITY

Now we turn our attention to students’ atticudes towards learning mathematics. Despite
the difficulty in disentangling the exact direction of causation between attitudes and
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actual achievement, it is believed that positive attitudes towards academic work engender
study habits and good learning outcomes. Positive attitudes also contribute to life-long
learning, which make fostering desirable attitudes a learning goal in itself. For these
reasons, we examine whether there are any differences in attitudes towards math between
the tracks, and whether they change through grade progression or remain stable. This
latter issue is especially crucial, since a change in attitudes would implicitly suggest an
indirect impact of schools on mathematical literacy. The reason is that literacy scores are
relatively stable through time. If attitudes change, we could assume that it is not due to
the changing mathematical performance but rather to the schools themselves.

We used five indices of attitudes developed in PISA 2003, referred to as “self-related
cognitions in mathematics.” All the indices were standardized to have a mean of zero and
a standard deviation of one, with greater values indicating more positive attitudes. The
indices represented the following attitudes towards mathematics: (1) Interest and
enjoyment, (2) Instrumental motivation, (3) Self-efficacy, (4) Anxiety, and (5) Self-
concept.5 We paid particular attention to the vocational training students since, as shown
earlier, they still lagged behind their counterparts from the other two tracks, even after
controlling for individual characteristics, school SES, and school resources. We fitted a
series of two-level hierarchical linear models to the data, regressing each of the five
attitude indices on individual SES, grade level, gender, the track dummies and inter-
actions between grade and track dummies. The results of the analyses are summarized
and presented in Table 3.

TasLe 3. Differences in attitudes towards mathematics across grade levels and tracks

Differences in Difference in attitudes Difference in attitudes
attitudes between between grades 9 and between grades 9 and
tracks (as compared 10 (as compared to 10 (in vocational

to vocational vocational secondary) secondary tracks)
secondary)

Academic Vocational Academic Vocational

training training
Interest and enjoyment 0 0 0 0 0
Instrumental motivation 0 0 + 0 -
Self-efficacy o - 0 —_ P
Anxiety* +++ 0 0 + 0
Self-concept ++ ++ 0 0 0

Notes: positive relationship + significant at 10%; ++ significant at 5%; +++ significant at 1%
negative relationship: - signiﬁcant at 10%; —— signiﬁcant at 5%; ——— signiﬁcant at 1%

0 not significant

* Note that we reversed the anxiety index; lower values mean higher anxiety.
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The first two columns illustrate the extent to which academic and vocational
training students differed from their vocational secondary counterparts (the
comparison group) in the attitudinal indices. As can be seen, the vocational training
students showed lower self-efficacy but higher self-concept than the vocational
secondary students. In addition, they had the same level of interest and enjoyment,
instrumental motivation and anxiety as the vocational secondary students. Conse-
quently, we cannot claim that vocational training students had inferior mathematical
literacy scores because they approached the subject more negatively. Compared to
their vocational secondary counterparts, academic students were about the same on
two indices, but had higher values on the other three indices, though most of such
differences disappeared — just as the difference in mathematical literacy scores — after
controlling for school SES.

The effects of grade progression, on the other hand, seemed to diverge between tracks.
This divergence, especially in self-efficacy in mathematics, could pose a longer-run
problem. If the attitudes of vocational training school students become more negative
through grade progression, the existing achievement gaps between vocational training
track and the other tracks, which are already large, will get even worse. Students of
vocational training schools, beginning to have more negative attitudes towards math, will
have a harder time to accommodate to future challenges in life. Obviously, this is only an
assumption we make on the basis of the above computations. Further research, based on
longitudinal design, is needed to establish whether training schools are of worse quality,
or this is just a spurious correlation we observe here.

Conclusion

In chis article, we examined inequalities in the Hungarian education system by exploring
the disparities in learning outcomes among academic, vocational secondary and voca-
tional training tracks, as well as a number of factors related to such disparities. The
dramatic achievement gaps among the three tracks, especially the predominanty low
level of achievement among the vocational training students, are a cause of concern. At
the same time, targeting the vocational training students can be the starting point for any
attempts to either raise the overall performance of the Hungarian students or to close the
achievement gaps within the country.

Pinpointing the exact causes, and therefore designing specific interventions, is a
complex and challenging task. However, we learned through our analyses that a large part
of such achievement gaps are related to differences in students’ family SES. After con-
sidering differences in the SES composition of schools, the gap in mean scores between
academic and vocational secondary tracks disappeared and that between vocational
training and vocational secondary tracks was further reduced to about one-third of the
original size. While such results suggest that the superior performance of the academic
track may be due to the high ability and high status students that it selects, the perfor-
mance advantage of the vocational secondary track may be a result of its “skimming-off”
the best ability but lower-status students, and thus leaving vocational training schools with
the least able, lowest status group. Despite this, the effects of individual and school SES in
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“explaining away” the achievement differences between the tracks may suggest that there
are additional differences among the tracks that are important to student learning. Our
analysis confirmed that school SES did correlate with two measures of resource qual-
ity, which were also associated with student performance in mathematical literacy. Even
though it is imprudent to suggest that simply investing in more resources in vocational
secondary and particularly vocational training tracks will necessarily close the achievement
gaps they have compared to the academic track, it is nevertheless useful for school-level
interventions to start looking at whether vocational secondary and vocational training
tracks may suffer from deficits in physical and human resources.

A worrying sign is that the attitudes of vocational training school students towards
mathematics seem to become more negative as the progress from grade nine to ten, as
compared to the other two — and especially the academic — tracks. This could, in the long
run, worsen the already not-so-good mathematical literacy skills of the vocational
training school students.

Notes

1. See Lannert and Halasz (2004) for a detailed description of the Hungarian public education
system. Also note that Hungary has recently introduced a law requiring primary schools to
use a lottery when allocating vacant places among applicants outside their catchment area.

2. The exceptions are the so-called small-academic schools that last for eight or six years (from
grade five or seven to grade twelve), which skim off the best students at a very early stage.

3. The use of interaction variables in the original regression was not possible due to high
colinearity problems.

4. We let the “Academic record important: yes” become the comparison category, since there
were only two cases in the “maybe” box, and we considered them as outlier cases.

5. Please refer to OECD (2004) for a detailed description of the definition and the methods of
constructing these indices.
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