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Abstract
One of the important differences between educational systems from different countries is the age at which 
students are placed into separate tracks. We examined the effects of the age at which tracking occurred 
on student achievement in a comparative perspective, making use of recent waves of three internationally 
standardized student assessments (PISA, TIMSS, and PIRLS). In order to control for unobserved national 
heterogeneity, we adopted a differences-in-differences approach, in which we controlled secondary school 
results for differences already present in primary school (i.e. before the introduction of tracking). The 
results indicate that early tracking has a negative effect on mean performance of students, particularly in 
the domain of literacy. Moreover, by separating out groups with different abilities, it is shown that early 
tracking has a very strong negative effect on low achieving students, suggesting that disadvantageous peer- 
and environmental effects in the lower tracks may have detrimental consequences on students’ academic 
achievements. By contrast, a null effect on the group of top achieving students was found, suggesting that 
comprehensive systems can equally challenge high performers to learn at a high pace.
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Studying educational tracking from a comparative perspective

Around the world, educational systems have developed different ways to deal with differences in 
the capacities of pupils. A common approach in many countries has been to place pupils with dif-
ferent abilities in separate tracks (also known as ‘streams’), usually academic or vocational in 
nature (Field et al., 2007). However, the age at which tracking (‘streaming’) takes effect differs 
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considerably: some countries do not track students until age 16, others have different tracks start-
ing at age 10.

Differences in the age at which tracking is introduced between countries are of importance with 
regard to comparative educational research, because tracking regimes have been shown to influ-
ence systematically the functioning of the educational system in a number of ways (Bol and Van de 
Werfhorst, 2013; Van de Werfhorst, 2014). For example, tracking students at an early point in their 
career can increase the cognitive efficiency of the educational system, because sorting pupils 
according to ability facilitates tailored instruction at the right level and pace for every student 
(Figlio and Page, 2002). In contrast, early tracking might reduce equality of opportunity, because 
socially disadvantaged students are often disproportionally selected into supposedly less prestig-
ious tracks (Van de Werfhorst and Mijs, 2010), reducing social cohesion in the longer term (Green 
et al., 2006). In response to some of the assumed negative effects of early tracking, a number of 
Western countries have, over the last decades, sought to postpone tracking (Antikainen, 2006; 
Baldi, 2012; Horn, 2007).

Our paper focuses on the effect of early tracking on cognitive performance; it approaches this 
issue from a comparative perspective. Rooted in the ‘methodological empiricist’ tradition (Noah 
and Eckstein, 1969), we first develop a general perspective on the effects of tracking on the basis 
of the available insights from existing country-specific and trans-national research. We then test 
this perspective empirically on the basis of trans-national data on student achievement. Thus, rather 
than comparing and contrasting one particular national educational system with another, our aim is 
to develop a general account of how the characteristics of the educational system influence its 
functioning in terms of educational achievement. The objective of this approach is thus, in the 
words of Harold J Noah (1973), ‘…not, as in traditional comparative studies, to extend and enrich 
as far as possible, the connotational content of country-names; instead, we seek to extend and 
enrich to the limit general law-like, cross-system statements’. In this way empiricist comparative 
studies, like the present paper, are therefore attempts ‘to replace as far as possible the names of 
systems (countries) by the names of concepts (variables)’ – with early tracking being the variable 
of interest in this paper (Noah, 1973).

The paper is structured as follows. First, we discuss the different mechanisms by which early 
tracking could influence the educational performance of different groups of pupils. We then sum-
marize the current empirical evidence on the net effects of tracking on educational performance, 
and then indicate how our paper seeks to contribute to this existing body of knowledge. This is 
followed by a description of the data and the methodology used; and then the results of our empiri-
cal analysis are presented. The paper concludes with a discussion of the results and the implications 
for future research.

Multiple effects of tracking on cognitive performance

In general, there is some support for the arguments that early tracking can have positive and nega-
tive effects. On the positive side, it could be argued that when pupils are sorted according to ability 
this makes instruction at the right level and pace more feasible. This would boost the efficiency of 
the educational system and increase the average performance (Hallinan, 1994a, 1994b; Duflo 
et al., 2008). This ‘specialisation benefit’ applies to both high and low achieving students, and 
hence should increase performance over the full ability distribution.

However, this view has been repeatedly challenged: in particular, it is argued that weak students 
could suffer from early tracking, because shifting these pupils to less demanding tracks would lead 
to their problems being ignored rather than being addressed (Hallinan and Kubitschek, 1999; 
Hattie, 2002). The mechanisms suggesting such an adverse effect of tracking on low performing 
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students have been summarized as follows by Oakes (1993): ‘Students not in the highest tracks 
have fewer intellectual challenges, less engaging and supportive classrooms, and fewer well-
trained teachers’. This perspective stresses the influence of the ability level of classroom peers on 
individual performance. However, the size and direction of these peer effects is not yet fully clear: 
opponents of early tracking maintain that weak students benefit from the presence of stronger peers 
(Hanushek et al., 2003; Hoxby, 2000), while proponents argue that low-ability students are better 
off in the company of peers of their own level (Dobbelsteen et al., 2002). It has also been suggested 
that tracking gives rise to the development of class and school cultures that are negatively oriented 
towards learning in the lowest tracks: students in these tracks often end up there because of nega-
tive selection, and this experience of failure may induce a ‘sense of futility’ in the classroom that 
is detrimental to the learning climate (Van Houtte and Stevens, 2009, 2010).

In addition, it has been suggested that educational resources are unequally distributed across 
tracks (Darling-Hammond, 1995). For example, it has been repeatedly shown that, particularly in 
differentiated systems, the more experienced and more capable teachers are often assigned to 
higher tracks in advantaged schools (see OECD (2012) for recent trans-national data). Moreover, 
teachers working with lower track individuals may develop lower expectations towards their stu-
dents and act likewise (Van Houtte, 2004), e.g. by devoting less time to actual instruction in lower 
tracks (Hallinan, 1994a).

While such mechanisms suggest negative effects of tracking in the lower tracks, they could 
work in the opposite direction in the upper tracks: high performers would not only benefit from the 
focussed instruction in homogeneous groups, but also enjoy having peers, teachers and other edu-
cational resources of the highest quality. However, it is to be noted that tracking is not the only way 
to deal with student heterogeneity. For example, the Nordic comprehensive systems have adopted 
successful mechanisms, such as within-class differentiation and high quality remedial education, 
to differentiate instruction by ability level without having to revert to rigid tracking (Dupriez et al., 
2008). Such mechanisms allow schools and teachers to maintain a high pace of instruction, without 
losing the low performers.

Finally, it has been argued that the assignment of young pupils to tracks is far from noiseless 
(Dustmann, 2004). At a young age, social background often biases track placement: see, for exam-
ple, Boone and Van Houtte (2012) for Flanders, Ditton and Krusken (2006) for Germany, and 
Duru-Bellat (2002) for France. Misallocations of students to the ‘wrong’ track might mean that 
tracks are less homogeneous (in terms of ability) than is assumed by the specialisation benefit; 
furthermore, it would imply that not all talented but socially disadvantaged pupils would get the 
opportunity to fulfil their full potential.

Existing empirical evidence on the net effect of tracking

The mechanisms discussed above exert conflicting pressures: some might affect the cognitive per-
formance of a particular group of students in a positive way, while other mechanisms suggest nega-
tive effects. The net effect of tracking will therefore depend on the relative strength of the different 
mechanisms at work. In what follows we will review some studies that have attempted to deter-
mine empirically the net effect of tracking on performance.

Single-country studies

First, empirical research in a single country exploits within-country differences in tracking regimes 
to estimate the effect of tracking on performance. For example, a series of studies has considered 
local variations in policies regarding tracking in high schools in the USA. In general, this research 
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suggested that tracking was slightly beneficial for high achievers, but at the expense of lower per-
formance for low achievers (Argys et al., 1996; Hallinan and Kubitschek, 1999; Hoffer, 1992). 
However, other researchers have found achievement benefits for all students, even those of lower 
ability (Figlio and Page, 2002; Galindo-Rueda and Vignoles, 2004).

A drawback of such within-country research is that it has proved difficult to control out all other 
differences between tracked and non-tracked schools. Indeed, tracked and non-tracked schools 
often tend to differ in other aspects as well: for example, they cater for different socio-economic 
school populations, or they differ in the kind of teachers they recruit. Unmeasured factors corre-
lated to differences in tracking regimes could bias the estimate of the effect of tracking. For 
instance, it has been shown (Manning and Pischke, 2006) that the positive effect of tracking on 
performance observed by Galindo-Rueda and Vignoles (2004) was driven mainly by selection 
bias, because the implementation of tracking was correlated to previous cognitive achievement.

Comparative cross-sectional studies

A solution to the problem of selection bias inherent to within-country studies has been to exploit 
cross-national variation in tracking regimes, i.e. by comparing representative samples of the full 
student population from both early and late tracking countries. For example, in Germany students 
are tracked after Grade 4 in three school types (Hauptschüle, Realschüle, Gymnasium), while in 
Nordic Europe comprehensive (non-tracking) schooling lasts until age 16. Thus the question arises: 
how does the educational achievement of German students compare with that of their Nordic coun-
terparts? Comparative research of this type has been strongly facilitated by the proliferation of 
several international large-scale student assessments during the last decade, which deliver the 
standardized data needed to compare achievement across countries adequately.

However, trans-national studies of this kind have to deal with their own important pitfall. A 
central proposition of classical comparative research is that educational systems do not exist inde-
pendent of their social or economic context but, rather, are strongly related to it. As Michael Sadler 
(1964) put it: ‘In studying foreign systems of education we should not forget that the things outside 
the schools matter even more than the things inside the schools, and govern and interpret the things 
inside’. Hence, in comparing educational systems from different countries, we should address with 
some caution the many differences, other than the variable of interest, that might also influence 
educational performance. Statistically, this corresponds to attempting to control out the bias 
induced by ‘confounding variables’ in order to provide unbiased estimates.

The best studies in this tradition have therefore tried to accommodate for the possible heteroge-
neity bias by including a list of possible confounding variables in their model. In general, two 
groups of candidate variables can be identified: first, there are socio-economic and cultural factors 
which may influence educational outcomes; and, second, a set of features of the educational sys-
tem itself (e.g. school autonomy) has been shown to influence performance as well. For example, 
Horn (2009) examined the effect of tracking age on average student performance in PISA 2003 
with a multilevel set-up. However, while other features of the educational system were kept under 
control (e.g. school autonomy, accountability, size of vocational education), the possible bias 
induced by differences in the socio-economic context of nations was not addressed. By contrast, 
while Duru-Bellat and Suchaut (2005) analysed PISA 2003 with GDP and the educational level of 
society as context controls, the bias possibly induced by other characteristics of the educational 
system was neglected.

Overall, these and other studies (Dupriez et al., 2008; Schütz et al., 2008; Van de Werfhorst and 
Mijs, 2010; Woessmann et al., 2009) reported negative or null effects of early tracking on average 
performance. However, one study (Rindermann, 2007) came to an opposite conclusion. By 
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aggregating national scores over an array of student assessments from different sources, Rindermann 
(2007) found a positive effect of early tracking on the average score; but the aggregation led to the 
construction of samples outside the typical scope of Western countries, and a reanalysis of the data 
(Lavrijsen and Nicaise, 2009) showed that the reported positive effect vanished when the analysis 
was restricted to OECD-countries. This example thus shows that adequate context control is ulti-
mately critical with regard to the reliability of trans-national studies.

The problem with any attempt to remove the bias by country-level confounders, however, is that 
one can never guarantee that all confounders have in fact been adequately taken into account. 
Moreover, some of the supposed confounders may be very difficult to measure reliably (e.g. the 
cultural value attributed to education). Equally, confounding variables may have non-linear effects; 
for example, it has been argued that the size of the educational budget does not influence perfor-
mance once a certain threshold has been exceeded (Hanushek and Luque, 2003). A final restriction 
is that because of limited sample size (with typical samples of between 20–30 countries) a simul-
taneous control for several confounders in one model is unfeasible. Hence, when the reported stud-
ies seemed to suggest a negative or null effect of early tracking, uncertainty and caution about the 
validity of this finding remains in place.

Differences-in-differences techniques

A promising strategy to deal with the issue of unobserved national heterogeneity is the differences-
in-differences approach (‘diff-in-diff’). Essentially, diff-in-diff corrects differences between coun-
tries in secondary school outcomes for differences already existing in primary school. The results 
in primary school can be assumed to be influenced by the same unobserved variables as the results 
in secondary school (culture, the social context, etc.). Under this assumption, diff-in-diff would 
thus remove all bias introduced by confounding variables, without having to include the cofound-
ers in the model themselves.

A frequently cited example exploiting such a diff-in-diff approach to estimate the effect of early 
tracking on achievement is presented in the paper by Hanushek and Woessmann (2006), who com-
pared the academic performance of students from different countries at age 15 with the perfor-
mance scores of students in primary school (age 10). Because only the measurement point at age 
15 is influenced by tracking age (no countries track students before age 10), the net effect of track-
ing on performance can be determined on the basis of the difference between early and late track-
ing countries in the increase in academic performance between both measurement points. Drawing 
on eight combinations of a primary with a secondary school assessment (see Table 1), Hanushek 
and Woessmann (2006) estimated the effect of tracking on the performance of the average student, 
the performance of a group of low achievers, the performance of a group of high achievers and, 
finally, the differential between low and high achievers. In the discussion of their results, however, 
Hanushek and Woessmann (2006) mainly focussed on the latter outcome. Indeed, their data showed 
convincingly that early tracking amplified the differential between weak and strong students; in all 
of their eight specifications, tracking led to larger gaps between low and high performers. However, 
the results regarding mean performance were more mixed: three combinations indicated a sizeable 
negative effect of early tracking, but four other combinations produced a null effect, and one com-
bination even yielded a significantly positive estimate (Table 1, last column). Thus while Hanushek 
and Woessmann (2006) concluded that there is a ‘tendency’ for early tracking to reduce mean 
performance, they admitted that this part of the conclusion was ‘less clear’.

As discussed above, the central issue for the opponents of early tracking is that tracking would 
harm the (absolute) performance of low achieving students – those placed in the less prestigious 
tracks. However, even in this regard the results from Hanushek and Woessmann are not 
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unambiguous: they found that in most aspects weak students in early tracking countries did perform 
markedly worse than their counterparts in late tracking countries (Hanushek and Woessmann, 2006). 
However, in one aspect low performing students again seemed to benefit from early tracking. Even 
when this benefit was still smaller than the benefit of tracking for high performers (again leading to a 
larger gap between weak and strong students), this finding seems at odds with expectations.

Hanushek and Woessmann (2006) interpreted the amplifying effect of tracking on the gaps 
between weak and strong students as an indication that non-tracking of schools would result in 
better outcomes, in particular on the lower end of the ability distribution. However, if the tendency 
observed in this single aspect should prove valid, it is hypothesised that this would alter the policy 
implications of their research: when every student would gain (in absolute terms) from early track-
ing, increased gaps between weak and strong performers (in relative terms) might become accept-
able, because the alternative of non-tracking would cause everyone to lose. However, Hanushek 
and Woessmann (2006) gave little attention to this inconsistency, arguing that, ultimately, in all 
combinations weak students were worse off under early tracking compared to stronger students.

Our contribution

Our article thus has two principle aims in contributing to the existing literature. First, as discussed 
above, the bulk of the existing empirical trans-national research has exploited cross-sectional 
designs, but the essential problem of such studies – the possible bias introduced by unobserved 
national-level confounding factors – can never be completely discarded. As we have argued above, 
we propose a diff-in-diff-approach as the most effective tool to deal with this. Second, although the 
work by Hanushek and Woessmann (2006) had adopted the diff-in-diff-approach, some problems 
remain to be solved. In particular, we will focus more on the effect of tracking on the absolute 
performance of both low and high achievers, rather than on the gap between such individuals.

There are several reasons why we believe that this article will improve on the analysis by 
Hanushek and Woessmann (2006). First, while the student assessments examined by Hanushek 
and Woessmann were all conducted between 1995 and 2003, we can now make use of the wealth 
of data from student assessments that has become available more recently (2001 to 2011). This is 
important not only because of the timeliness of the analysis but also because it allows us to use 

Table 1. The eight combinations of primary and secondary assessments studied by Hanushek and 
Woessmann (2006).

Model Primary school 
assessment

Secondary school 
assessment

Domain N Estimate of the 
average effect 
of tracking

A PIRLS 2001 (4th grade) PISA 2003 (15-year-olds) Reading 18 –1.1***
B PIRLS 2001 (4th grade) PISA 2000 (15-year-olds) Reading 20 –1.0***
C TIMSS 1995 (4th grade) TIMSS 1995 (8th grade) Math 26 –0.1
D TIMSS 1995 (4th grade) TIMSS 1995 (8th grade) Science 26 0.6**
E TIMSS 2003 (4th grade) TIMSS 2003 (8th grade) Math 25 –0.0
F TIMSS 2003 (4th grade) TIMSS 2003 (8th grade) Science 25 –0.0
G TIMSS 1995 (4th grade) TIMSS 1999 (8th grade) Math 18 –0.4*
H TIMSS 1995 (4th grade) TIMSS 1999 (8th grade) Science 18 0.2

*p < 0.1.
**p < 0.05.
***p < 0.01.
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larger sample sizes and to increase statistical reliability. Thus while the assessments studied by 
Hanushek and Woessmann yielded samples sizes of between 18 and 26 countries, the steady 
increase in the number of countries participating in international student assessments now allows 
us to construct samples with up to 35 countries.

Second, these new series of student assessments allow us to examine more combinations that 
have PISA as the secondary school measurement point. Hanushek and Woessmann (2006) reported 
only two specifications with PISA as the secondary measurement point, with relatively small sam-
ples sizes (18–20 countries), while they used TIMSS for the other six specifications (Table 1). 
However, in a diff-in-diff-setting PISA seems preferable to TIMSS, because the average age of the 
respondents in PISA (15.8 years) is significantly higher than in TIMSS (14.3 years). Hence, when 
PISA is used as the endpoint, tracking (which is usually introduced between ages 10 and 12) has 
had more time to exert its influence and its effects should be more accurately detectable.

Finally, the average age of participants in the different student assessments – and hence the 
length of the time between the first and the second measurement point, or the length of the perfor-
mance growth – differs across nations. As noted by Jakubowski (2010), Hanushek and Woessmann 
(2006) failed to take these age differences between countries into account, which may have dis-
torted their estimates. We will respond to this valid criticism by including the average age of par-
ticipants for each country in the model.

Data and methodology

All our differences in differences models rely on a relationship of the form:

 Y Y T Xsecondary primary, ,. . .i i i i ia b c d= + + + + ε  (1)

Here, Y is the outcome under study in a primary versus secondary school assessment (e.g. mathe-
matics performance) for country i, T is the tracking indicator, and is a normally distributed error 
term. For each country we include the average difference in test age in X, to prevent differences 
between nations from distorting our estimates. The assumption that other country-level confound-
ing factors do not bias our estimated effect of tracking can be checked by additionally including 
other cross-country differences in X. We are interested in the effect of tracking on both the mean 
performance and the performance level of different groups in the ability distribution; hence, we run 
models with the achievement scores at different quantiles in Y.

We use data from three different international student assessments series, with results from 
several waves of each assessment. Our measures for achievement in primary school are obtained 
from PIRLS (reading – waves 2001, 2006 and 2011) and TIMSS–4th grade (science and math-
ematics – waves 2007 and 2011), while those for achievement in secondary school are distracted 
from TIMSS–8th grade (science and mathematics – waves 2007 and 2011) and PISA (reading, 
science and mathematics – waves 2006 and 2009). Naturally, only performance scores on the 
same domain (reading, mathematics, or science) can be compared. In total, this yields 26 com-
binations of primary and secondary measurement points to be examined. However, because only 
results for countries participating in both measurement points can be used, some of the combina-
tions represent only small datasets. As a result, we focused our attention on the eight combina-
tions with the largest N, because these can be expected to provide the most reliable estimates. 
While we will limit our further discussion primarily to these eight combinations, results for the 
other combinations were in line with our findings, although – as expected – with lower power 
(results available on request from the authors).The eight principal combinations are presented in 
Table 2.
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As can be seen from Table 2, these combinations all have PISA as the second endpoint. As 
argued above, using PISA is preferable to its alternative (TIMSS), as the average age of respond-
ents in PISA is higher and hence tracking has had more time to exert its influence on performance. 
Note that in the study Hanushek and Woessmann (2006) exactly the same two combinations using 
PISA as the endpoint unfortunately relied on small sample sizes (18 versus 20 countries).

It should be noted that the three different student assessments measure somewhat different types 
of achievement (Micklewright and Schnepf, 2007). PISA assesses primarily if students are able to 
use their reading, mathematics and science skills in real-life situations. With regard to reading 
skills, this is similar to the approach adopted in PIRLS, which is based on a similar expanded 
notion of reading literacy and measures a comparable type of skills as in PISA (Mullis et al., 2006). 
In contrast, however, TIMSS focuses more on measuring the extent to which the respondent mas-
ters an internationally agreed mathematics versus science curriculum. This is a somewhat different 
perspective then PISA’s ‘real life skills’. While we note that this difference does not prevent coun-
try performance in PISA and TIMSS from being correlated significantly (Rindermann, 2007), it 
could be argued that those specifications comparing PISA with PIRLS (i.e. combinations 3, 4, 5 
and 8) prove the most informative.

Two other issues regarding data comparability are that, first, the composition of school cohorts 
may change over time (e.g. through immigration) and, second, the environment in which educa-
tional system operates may also change suddenly (e.g. as a result of economic crises). To address 
the first issue, we include a number of combinations in which the primary and the secondary school 
assessment both tested the same age cohort, i.e. in which the PISA-assessment was carried out five 
years after the primary school assessment (e.g. combination 3). The second issue is addressed by 
including combinations of assessments that were delivered at the same time-point (e.g. combina-
tion 4).

Finally, to perform a further check of the comparability of both the primary and the secondary 
assessment tests, which were not on the same scale, we standardized assessments scores to have 
mean 0 and variance 1 across the countries participating in both tests. This is similar to the proce-
dure used by Hanushek and Woessmann (2006). However, we will report the results with both the 
standardized and the non-standardized scores, because the latter may have the advantage of being 
more readily interpretable, because they can be expressed as gains/losses in terms of points in the 
PISA-assessment.

The eight principal combinations yield samples of 23–35 countries (see Appendix 1). Note that 
these samples sizes are considerably larger than the ones used by Hanushek and Woessmann 
(2006). For each country, we also added tracking ages as reported by the OECD (2009). We distin-
guished two groups of countries: ‘early tracking’ countries which track their students in between 

Table 2. Our eight combinations of primary and secondary assessments.

Model Primary school assessment Secondary school assessment Domain N

1 TIMSS 2007 (4th grade) PISA 2006 (15-year-olds) Math 23
2 TIMSS 2007 (4th grade) PISA 2006 (15-year-olds) Science 23
3 PIRLS 2001 (4th grade) PISA 2006 (15-year-olds) Reading 23
4 PIRLS 2006 (4th grade) PISA 2006 (15-year-olds) Reading 27
5 PIRLS 2006 (4th grade) PISA 2009 (15-year-olds) Reading 30
6 TIMSS 2011 (4th grade) PISA 2009 (15-year-olds) Math 35
7 TIMSS 2011 (4th grade) PISA 2009 (15-year-olds) Science 35
8 PIRLS 2011 (4th grade) PISA 2009 (15-year-olds) Reading 35
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both measurement points (i.e. before age 15) and countries that do not (models using raw tracking 
ages instead of the tracking variable did not change our results).

Results

The effect of tracking on mean performance

With specification (1), we can now examine the effect of tracking on the mean performance in our 
set of countries: Tables 3 and 4 list the results.

As expected, average results in primary school assessments correlate strongly with later second-
ary school assessments. The age difference between the two tests also features significantly in most 
models, which validates the caution issued by Jakubowski (2010) on the original results by 
Hanushek and Woessmann (2006).

For our variable of interest, early tracking, the estimates point to a negative effect of early track-
ing on average performance. In contrast with the mixed results from Hanushek and Woessmann 
(2006), our results are more consistent: six out of eight specifications yielded a negative effect of 
early tracking on mean performance, while the two other produced a null effect. The negative 
effect becomes significant in two of the specifications, with a maximal difference of 22 PISA-
points between early and late tracking countries (Figlio and Page, 2002). This is a sizeable differ-
ence, because the effect of one year of schooling is estimated to be around 40 points in PISA 
(OECD, 2009). We can also merge the information available from the different specifications into 
one general figure by calculating the weighted average over all specifications, taking into account 
the number of countries used in each combination. This weighted average indicates a loss in mean 
performance due to early tracking equal to 9 points. When we take into account in addition the 
other 18 possible combinations (i.e. those with smaller N), the weighted estimate of the effect of 

Table 3. Regression of mean performance on early tracking.

Model 1
Mathematics

Model 2
Science

Model 3
Reading

Model 4
Reading

Constant 17.58 2.73 –193.54 –206.98
Primary assessment 0.74*** 0.71*** 0.84*** 0.97***
Early tracking –0.11 –7.65 –10.55 –21.81*
Age difference 17.93 24.48* 42.30** 33.03**
R² 0.86 0.85 0.61 0.72
N 23 23 23 27

 Model 5
Reading

Model 6
Mathematics

Model 7
Science

Model 8
Reading

Constant –87.65 –89.21 –159.25 –224.10
Primary assessment 0.75*** 0.84*** 0.89*** 1.01***
Early tracking –16.17** 0.10 –7.72 –11.99
Age difference 33.56*** 25.87** 35.69*** 31.49**
R² 0.81 0.81 0.75 0.76
N 30 35 35 35

*p < 0.1.
**p < 0.05.
***p < 0.01.1.
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early tracking is identical (minus 9 points). Hence, our first finding is that early tracking does not 
seem to offer benefits for average performance; rather to the contrary. Note that using standardized 
scores (Table 4) did not alter our results.

Tables 3 and 4 may suggest a possible difference in the effect of early tracking on different sub-
ject domains. Indeed, the two combinations referring to mathematical assessments (specifications 1 
and 6) yielded only null effects, in sharp contrast with the large negative effects that we observe in 
the reading assessments (specifications 3, 4, 5 and 8). We cannot determine from the data whether 
this is genuinely a subject-related issue (e.g. when teaching of mathematics benefits more from 
homogeneous classrooms then do classroom practices related to reading literacy) or whether this is 
due to lower comparability of PISA and TIMSS as opposed to PISA and PIRLS (see the methodol-
ogy section). However, note that when we take into account the other eight combinations regarding 
mathematical performance (with smaller N), the weighted average effect in mathematical perfor-
mance is minus 7 points. Hence, we do seem to observe a slightly negative effect of early tracking 
on mean mathematical performance as well, but it seems smaller in size than the effect on literacy.

Finally, we performed a check on one of the central assumptions behind the diff-in-diff approach: 
whether it really removes the bias of confounding variables such as wealth. For this, we included 
a control for wealth (GDP/capita) in specification 1. In most cross-national research, the level of a 
country’s economic development has been picked as one of the most influential confounders of 
cross-country comparisons of educational performance (Duru-Bellat and Suchaut, 2005). However, 
if wealth influences both primary and secondary school assessments to a reasonably comparable 
degree, it should not affect the diff-in-diff estimates. This is indeed exactly what we observe: 
wealth did not prove not to be consistently related (either positively or negatively) with the perfor-
mance gain between the two measurement points, and the additional control did alter neither the 
sign nor the size of the effect of early tracking. Weighted over the eight combinations, the effect of 
early tracking controlled for wealth is estimated to be minus 8 PISA-points, virtually equal to the 
effect reported above. Note that this of course does not imply that wealth would not exercise a 
significant effect on assessment scores: it only means that wealth influences both primary and 
secondary assessments in the same way and thus is not associated with the performance gain. 
Figure 1 visualizes this phenomenon (for specification 6): wealth is positively associated both with 
the primary assessment scores and secondary assessment scores, but it does not have a clear-cut 
association with the difference between both (when added to the model, the estimate for wealth had 
a p-value of 0.97). Hence, the diff-in-diff-design adequately precludes wealth to bias the estimation 
of the effect of early tracking, which seems to confirm its advantage over trying to include explic-
itly an (unknown) set of possible confounders in the model.

The effect of tracking on weak and strong students

We now turn to the effect of early tracking on different groups in the achievement distribution. We 
follow the same estimation strategy as above, but our inputs (Yprimary) and outcomes (Ysecondary) now 
refer to quantile scores instead of mean scores. This gives an indication of the effect of tracking on 

Table 4. Coefficients of the effect of early tracking on mean performance, after normalisation of scores.

Model 1 Model 2 Model 3 Model 4

Early tracking –0.01 –0.15 –0.25 –0.47*

 Model 5 Model 6 Model 7 Model 8

Early tracking –0.45** 0.00 –0.17 –0.28
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the performance of various groups across the performance distribution. For example, the 25%-quan-
tile (Q25) is the score of the first pupil who scores better than the bottom 25% of the participants. 
Hence, the effect of early tracking on Q25 indicates the effect of tracking on the performance of the 
lowest quartile in the achievement distribution.

Table 5 presents the estimates of the effect of early tracking on four separate quantiles in the 
achievement distribution, ranging from Q5 (very low achievers) to Q95 (very high achievers). 
First, note that in all specifications, the effects of early tracking are the most negative in the groups 
with the lowest achievement. This is what we would expect on the basis of peer- and environmental 
effects, which have a negative effect in particular on those grouped in the lower tracks.

In terms of absolute performance levels, we observe a strong negative effect of early tracking 
on the performance of lower achievers. The estimates for the 5%- and the 25%-quantile 

Figure 1. Mathematical performance in PISA2009 (above) and TIMMS–4th grade 2011 (below) as a 
function of GDP/capita.

Table 5. Coefficients of the effect of early tracking on the scores for different quantiles.

Model 1
Mathematics

Model 2
Science

Model 3
Reading

Model 4
Reading

Q05 –3.44 –2.24 –9.08 –36.51***
Q25 –3.95 –8.67 –11.75 –26.17**
Mean –0.11 –7.65 –10.55 –21.81*
Q75 3.63 –8.03 –9.33 –13.79
Q95 9.78 –2.59 –7.52 –9.88

 Model 5
Reading

Model 6
Mathematics

Model 7
Science

Model 8
Reading

Q05 –23.83** –5.01 –6.71** –20.51
Q25 –21.82*** –6.51 –11.11** –19.69
Mean –16.17** 0.10 –7.72 –11.99
Q75 –10.55 6.02 –3.35 –4.75
Q95 –8.80 15.11 1.30 –0.21

*p < 0.1.
**p < 0.05.
***p < 0.01.
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are consistently negative in all specifications and gain statistical significance in three of the 
combinations. Note the strong consistency of our estimates compared to the results by Hanushek 
and Woessmann (2006), who reported a performance gain for low achievers in one specification. 
The weighted average of the effect of tracking is minus 14 points in both quantiles. Again, the 
strongest effects are found for reading literacy, which probably benefits from the high degree of 
comparability between the types of abilities tested, with an effect up to 36 points, equalling one 
year of schooling, in specification 4.

Hence, in terms of the results from low achievers, we argue that there should be no doubt about 
the negative effects of early tracking. Our findings strongly confirm earlier insights from the litera-
ture in which caution has been repeatedly expressed regarding the effect of tracking on low- 
achieving students. It appears that the instructional advantages of homogeneous groupings seem to 
be outweighed by the mechanisms, such as lower quality peers or the development of negative 
class cultures, that cause early tracking to be harmful for lower achievers.

In contrast, our estimates for the effect of tracking on high achievers are more mixed. Overall, 
early tracking does not seem to offer major benefits, even for this group. The effect of early track-
ing on the upper quarter (Q75) is negative in most specifications, where the weighted effect over 
all specifications equals minus 5 points. However, none of the specifications yield significant esti-
mates either in the positive or the negative sense.

The same seems to be the case for the effect on the Q95, which is an indication of the level of 
the top achievers. Three specifications show a positive (but not significant) effect of early tracking 
on the strongest performers, others still show small negative effects, and the weighted average is 
effectively zero (+0.1). Again, it is to be noted that the mathematics specifications seem to produce 
the largest positive effects, but also that we cannot be sure whether this indicates a real benefit or 
is an artefact of lower comparability between TIMSS and PISA.

In general therefore our results indicate that early tracking is not beneficial even for the strong 
performers. Note that most of the mechanisms proposed to explain the negative effects of tracking 
for low performers (environmental and peer effects) should be interpreted as working to the 
advantage of strong performers. Together with more effective teaching in homogeneous group-
ings, this should in fact generate tangible advantages for strong performers in tracked systems. 
That we do not observe such an effect suggests that educational systems can develop more flexi-
ble differentiation strategies that challenge high performers just as well as placing them in a rigid 
track (Dupriez et al., 2008).

Conclusions

We have examined the effects of early tracking on achievement by applying a diff-in-diff design to 
data from an array of recent waves of student assessments (PISA, TIMSS, PIRLS). Our results 
showed consistent negative effects of early tracking on mean performance. Thus we conclude that 
early tracking does not appear to offer specialization benefits to the average student. Moreover, by 
considering separately the effects on groups with different abilities, we have demonstrated that 
early tracking had particularly strong negative effects on the group of low achievers. This can be 
explained by the negative peer- and environmental effects which reduce learning opportunities in 
the lower tracks. In contrast, we did not find a consistent effect of early tracking on the achieve-
ment of top performers. Thus we conclude that comprehensive (non-tracked) systems seem to be 
able to challenge high performers to learn at a fast pace, without having to isolate such individuals 
in separate tracks.

However, there are a number of caveats – and possibilities for future research – we would like 
to raise. First, we noted that the size of the (negative) effect of early tracking seemed to differ 
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depending on the subject domain: it appeared to be smallest in the numeracy assessments and larg-
est in the literacy assessments. Exploration of the extent to which this finding is related to the 
particularities of the subject itself would be an interesting topic for future research. One explana-
tion of our finding could be that, for a weak student in an highly abstract subject such as mathemat-
ics, the benefits of being taught in a homogeneous classroom, in which the teacher can adjust their 
pace better according to the ability of the student, are relatively more important; while for a student 
with low literacy skills, their performance will benefit mainly from interaction and communication 
with more able classroom peers. However, the available data do not allow us to test this idea, 
because an alternative explanation – that the differential effect is mainly due to data issues, in par-
ticular the lower level of comparability between PISA and TIMSS as opposed to that between PISA 
and PIRLS – also cannot be excluded.

Second, it is to be noted that a large-scale international comparison such as ours must rely on a 
relatively crude categorization of nation-specific educational practices. We defined tracking in 
terms of the age of first selection, but national practices are often more subtle than such a quantifi-
cation might suggest (cf. the multiple forms of ‘equivalence’ that can be established between prac-
tices from different countries as discussed by Stefan Novak (Novak, 1977). For tracking, our 
particular variable of interest, it has already been demonstrated that some late-tracking countries 
have ‘solved’ the problem of heterogeneous classrooms mostly by means of an increased use of 
grade retention – which has effects that are largely equivalent to those of tracking (Dupriez et al., 
2008). Similarly, even within an early tracking system the adverse effects of tracking could be miti-
gated by making tracking less rigid; for example, in the Netherlands promotion to a ‘stronger’ track 
at a later stage in the educational career is facilitated, which obviously reduces the impact of the 
earlier track placement (Van de Werfhorst, 2014).

This returns us to the central concern in comparative research. The aim of this study was to 
select one variable with regard to which educational systems differ and attempt to isolate its effect 
on performance. The question is to what extent it is really possible to ‘replace the name of coun-
tries by the names of variables’ in this sense; the main insight that the design of the educational 
system cannot be seen as fully independent from its broader socio-economic or cultural context 
(Sadler, 1964) makes one rather cautious with regard to interpretation of our results. As already 
proposed by Merritt and Coombs (1977), ‘no social science theory has even approached the goal 
of accounting for all of the variance in the dependent concept, and we shall have to be content 
with partial theories’. Nevertheless, we hope that our methodological improvement, i.e. the adop-
tion of a diff-in-diff-technique to isolate, as much as possible, the effect of tracking in secondary 
education, will add to the understanding of the functioning of educational systems in a compara-
tive perspective. In this sense, we hope that our findings, together with a series of earlier results 
drawn from a range of methodological and disciplinary perspectives (Van de Werfhorst and Mijs, 
2010), will contribute further to the establishment of such a ‘partial theory’ on how tracking in 
secondary school affects the cognitive performance of weak and strong students.
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Appendix 1. Countries participating in the various combinations of assessments under study.

Country Tracking 
age

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Argentina 15 X  
Australia 16 X X X X X
Austria 10 X X X X X X X
Azerbaijan 15 X X X
Belgium (Fl.) 12 X X X X  
Belgium (Fr.) 12 X X X
Bulgaria 13 X X X X
Canada 16 X X
Chile 16 X X  
Chinese Taipei 15 X X X X X X X
Colombia 15 X X X X
Croatia 14,5 X X X
Czech Republic 11 X X X X X X
Denmark 16 X X X X X X X
Finland 16 X X X
France 15 X X X X
Germany 10 X X X X X X X X
Greece 15 X  
Hong Kong SAR 15 X X X X  
Hungary 11 X X X X X X X X
Iceland 16 X X X  
Indonesia 15 X X X
Ireland 15 X X X
Israel 15 X X X X
Italy 14 X X X X X X X X
Japan 15 X X X X  
Korea 14 X X  
Latvia 16 X X X X X  
Lithuania 14,5 X X X X X X X X
Luxembourg 13 X X  
Netherlands 12 X X X X X X X X
New Zealand 16 X X X X X X X X
Norway 16 X X X X X X X X
Poland 16 X X X X X
Portugal 15 X X X
Qatar 15 X X X X X X X
Romania 14 X X X X X X
Russian Federation 14,5 X X X X X X X X
Singapore 12 X X X X
Slovak Republic 11 X X X X X X X X
Slovenia 14 X X X X X X X X
Spain 16 X X X X X
Sweden 16 X X X X X X X X
Thailand 15 X X  
Trinidad and Tobago 11 X X
Tunisia 16 X X X X  
Turkey 11 X X X  
United States 16 X X X X X X
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