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Abstract

There exists substantial variation across countries as to whether and how students are
grouped in classes according to ability. Economic analyses stress that there is joint pro-
duction of human capital in schools, where output increases with mean ability in the
class. Ability tracking may therefore be particularly helpful for talented students. At the
same time, weak students may benefit via tailored and specialised courses. The vast
majority of the econometric literature suggests that tracking promotes inequality in aca-
demic achievement. By contrast, the empirical literature on the impact of tracking on
average student performance is inconclusive. Only few studies find a significant asso-

ciation, including both positive and negative estimates.
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A. Introduction

In the vast majority of OECD countries, some kind of ability grouping is employed
within secondary schooling. In many cases this takes the form of explicit tracking where
students somewhere between age 10 and age 16 are sorted into schools of different
types. These schools offer a specific degree of academic orientation in their curriculum.
The lower track schools often have some vocational orientation, while the higher track
schools exhibit a more academic curriculum. In the last decades, several OECD
countries moved towards detracking their school systems or decided to defer tracking to
a later point in the schooling career. Movements in this direction were enacted in
Sweden, the UK, Italy and Norway in the 1960s, in France and the US in the 1980s, and
in Spain and Portugal in the 1990s. These measures were usually taken because of a
perceived disadvantage of children with less favourable family background at the
separation stages in education. Indeed, early tracking seems to induce a higher
intergenerational correlation of school careers and wages. Thus, in tracked systems the
final school degrees of parents and their rank in the wage distribution will to a higher
extent be mirrored in the achievements of their children (Dustmann, 2004; Bauer and
Riphahn, 2006; Pekkarinen et al., 2006).

Figure 1 shows the age at which students are first tracked in the different OECD
countries. The age of first selection refers to a standard case and may show regional
variations in countries in which the organisation of the school system is decentralised.
Obviously, Germany and Austria have a boundary position in the comparison with other
countries. Selection takes place after four years of schooling at age 10. Most of the
OECD countries do not track their students before age 14. The upper boundary is set to
age 16 and covers also education systems in which no tracking at all occurs over the
course of compulsory schooling, like Sweden, Spain, New Zealand, Iceland, Finland,
Denmark and Canada. Thus, among OECD countries there is no consensus on the best

way to deal with heterogeneous ability among the student population.

Tracking of students into different types of schools is not the only possible way of
grouping students according to ability. Countries with a comprehensive school system
often employ streaming within schools as a milder form of ability grouping. In this case,
only some courses are taught at different levels of complexity. Streaming entails that
students are placed into advanced classes for one subject and into standard classes for
another subject. The existing literature largely ignores the distinction between tracking

and streaming and treats the notions as synonymous. Since the main research questions



on the impacts of ability grouping also apply to streaming, we also review the empirical
evidence from countries in which students are all placed in the same type of school, like
in the US. However, the distinction between tracking and streaming is of importance for
empirical researchers trying to assess the relative merits of various forms of ability

grouping.

First age at which selection takes place in the education system

(2003)

Source: OECD 2005, Education at a Glance, Chart D6.1
Statlink: http://dx.doi.org/10.1787/408748104453
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* - First Selection occurs at age 16 or not at all over the entire course of compulsory schooling.

Figure 1: Tracking in OECD countries



Further, it should be noted that ability grouping often also occurs within a school system
that officially does not employ any tracking or streaming measures. If the rich live apart
from the poor and the children's ability levels are positively correlated with the income
of their parents, schools located in rich areas will display a higher mean student ability

than schools located in poor areas.

Two main questions are to be answered when considering the economics of ability
grouping. The first question relates to a wider notion of efficiency. If the choice is
between a school system with ability tracking at a given age and no tracking at all,
which scheme will yield a higher aggregate sum of individual productivities net of costs
of education? In an ex ante sense, a scheme would be called efficient if an individual
who does not yet know his type in terms of innate ability would prefer the scheme under
a veil of ignorance. In general, it cannot be expected that one scheme dominates the
other, such that productivity is higher for any initial ability type. Employing the wider
notion of efficiency makes it possible to rank the schemes if, for example, tracking
increases productivities of high ability types and reduces productivities of low ability
types. The second question deals with the equality of opportunity offered by the scheme
in a narrower sense. Considering the same choice as before, which scheme leads to
higher productivities for disadvantaged students?

Apart from the questions of efficiency and equality of opportunity in tracked or non-
tracked systems, the more detailed structure of the tracking scheme is also to be
considered. If ability grouping is beneficial, the next questions would be which form of
ability grouping should be employed - different school types or streaming within
schools -, and at which age tracking should be introduced.

There is clearly some intuitive expectation concerning the answers to the first two
questions. The motive behind tracking is to increase output of the school system in
terms of aggregate wages. By creating more homogenous classes, teaching becomes
easier because the style of the course can be better adapted to the needs of the students.
One main channel why this procedure may yield improved outcomes lies in faster
accumulation of human capital of the more talented students. If this is indeed the case, a
higher aggregate productivity measure may be achieved even if tracking reduces the
future productivities of students sent to lower track schools. But it is not even clear
whether tracking will reduce the productivity of students in the lower track. One would
expect that teachers can help the less able students better when they no longer have to

take care of students of high ability. In contrast, the main idea behind non-tracking is to



guarantee equality of opportunity as long as possible. This will be achieved by a policy
of equipping all students with the same level of knowledge. While ideally a tracking
scheme also implies equality of opportunity ex ante, observations from several countries
suggest that early tracking procedures are noisy in the sense that capabilities are
imperfectly identified and predicted. Since the influence of parents on school choice is
more pronounced when the child is younger, the intergenerational correlation of income

and final school degrees is typically stronger the earlier tracking occurs.

The remainder of the paper is organised as follows. Section B reviews the contributions
of economic theory to the analysis of tracking. As lots of predictions remain ambiguous,
the empirical evidence surveyed in Section C deserves particular attention. We cover
the US experience in effectively dealing with different streaming policies across high
schools, analyses of regime changes in the UK and Sweden, and international
comparisons building on international student achievement tests. Section D concludes

and indicates directions for future research.

B. Theory

I. Peer group effects

When considering the question of which school system generates the highest output in
terms of aggregate productivities of its students at a given total cost of education, the
educational production function has to be taken into account. In an educational
production function, an outcome variable describing human capital of a student at the
end of school is related to input variables like initial ability of the student, number of
schooling hours, class size, or teacher quality. With such a simplified approach, family
background variables are often captured by measures of initial ability. If human capital
is produced by the student, the teachers and some material resources, tracking would
only matter if the material resources are spent in an unequal fashion afterwards or if the
characteristics of the teachers would differ between the different school types. The
interesting point is that we have joint production, where the abilities of all students in
class enter as factors of production. This aspect is usually covered by incorporating
mean ability in class in the production function. A higher mean ability increases the
individual’s output measure for given initial abilities and given resources spent on

teaching. This positive impact of mean ability is called the peer group effect. 1t is



usually interpreted as a consequence of joint learning where the students support each
other.

Alternatively, the peer group effect may also express that the share of weak students
who impose negative externalities on all pupils is reduced. Weak students tend to
disrupt the learning process. This problem gives a rationale to sort out the weak students
by tracking. The optimal class size in a higher track will exceed the optimal class size in
a lower track because there are fewer disturbances. This theory can explain why
empirical researchers typically fail to find the expected negative correlation between
class size and educational outcomes (Lazear, 2001).

In the following, we consider an educational production function with only three inputs:
initial ability of the student, mean ability in class, and resources spent on the student.
Using such a simple approach is sufficient to highlight the main issues associated with

the tracking decision.

The mere existence of peer group effects suggests that grouping classes according to
ability at a given curriculum and given resources spent on each student has an effect on
educational outcomes. If the sorting procedure works, individuals in higher tracks
would benefit from tracking while individuals in lower tracks are harmed. However, the
theoretical prediction on the consequences of peer group effects on the construction of
output-maximising class structures is ambiguous. Arnott and Rowse (1987) maximise a
welfare function in which welfare increases in each student’s final human capital, but
may fall with more inequality. They point out that the specific structure of the
educational production function has to be considered when constructing an optimal
class system. The educational production function they analyse is

h=a%mPe’, (1)

where / is human capital of the student as the output variable, a is his or her initial
ability, m is mean ability in class, e is expenditure spent on the student, and

a, B,y €[0,1) are production coefficients. Apart from boundary cases with zero

marginal productivities, the production function exhibits positive and diminishing
marginal productivities, and the factors of production are complements. Having mixed
classes means that mean ability of the whole student population applies for every

student. By contrast, tracking assigns students with a high initial ability a to classes with



mean ability m above average. Accordingly, students with low initial ability are taught
in classes with mean ability below average.

Increasing the marginal productivity of mean ability in class may both imply a tendency
in favour of streamed classes and in favour of mixed classes. For example, starting at
p=0, peer group effects are absent. Streaming may be used to exploit that educational
resources e are more productive when being spent on more talented students. The
predominant effect of introducing peer group effects by increasing f may then consist in
the feature that gains from raising mean ability are particularly strong for low levels of
mean ability in class. This implies a tendency in favour of mixed classes, as tracking
would hurt weak students substantially while losses of able students from detracking are
small. Increasing the strength of the peer group effect by further increasing # can then
lead to a functional form in which gains from increasing mean ability are similar at all
levels of mean ability and given ability of the student, and become very strong for
talented individuals. Tracking will then yield the maximum aggregate human capital
because the gains of the high ability students from tracking by far outweigh the losses of
the low ability individuals.

One main effect of tracking is to make public schools more attractive relative to private
schools. Epple et al. (2002) consider an environment with school competition, where
private schools can set tuition fees and individuals are differentiated according to initial
ability and household income. Private schools will always be stratified according to
tuition, where the most expensive schools have the best peer quality among its students,
and its student population exhibits the highest average household income. While private
schools may in principle also employ ability tracking, a similar effect is achieved by
prices that can be differentiated according to ability and parental income. Without
tracking, mean ability in the student population in any public school will lie below mean
ability in the weakest private school. This is a consequence of the fact that even the
weakest private school charges a positive fee while all public schools are free.
Introducing tracking in public schools with two tracks will attract students with
intermediate ability from families with high income to public schools. Returning to the
public system is attractive when these students are assigned to the higher track. The
public lower track schools are still the weakest, but the public higher track schools will
typically show a higher quality in terms of average ability in class than some private
schools. Tracking then tends to harm students of low ability with low household income
and particularly helps more able students with poor parents.



The use of tracking allows for a differentiation of the academic level across different
types of schools. Employing a higher academic level in schools attended by stronger
students may simply reinforce the ordinary peer group effect. Effinger and Polborn
(1999) study a hierarchical school system with two school types in which raising the
academic level yields a stronger increase in a higher school student's productivity if
mean ability in class is higher. Households are free to choose to send children to the
lower or the higher track school. The weakest students are always best served at the
lower track school. Sending a child from a threshold household to the higher track
school rather than to a lower track school is associated with negative externalities,
because mean ability both in the higher track class and in the lower track class
deteriorates. As these negative externalities are not taken into account by parents, too
many students attend higher track schools under free school choice. This argument
justifies binding recommendations. Further, schools choose the academic level to
maximise the educational output of their students (Costrell, 1994). Higher track schools
may not take into account that increasing the academic level deters weaker students
from entering and imposing negative externalities. This provides an argument for
centralised setting of academic standards, which yields higher standards than under a
decentralised organisation.

A drawback of this argument is that higher academic levels also imply a risk of failure
at school, In the US, the dropout rate in high school has been around 20 per cent in the
nineties (Arum and Hout, 1998), and the loss of income arising from dropout rates has
been substantial (Domazlicky et al., 1996; Thompson, 1998). If output losses are higher
for more talented students, tracking procedures associated with adapting the academic
standard implies a higher risk of human capital losses of talented students. In such a
situation, a comprehensive system without tracking may well lead to a higher aggregate
income (Meier, 2004).

II. Other arguments

Economic theory has also stressed the signalling value of education. According to this
view, education is not necessarily productive per se. One main function of the school
system is to provide prospective employers with some information about the
productivity of the applicant. Given that ability screening in a tracking scheme works
reasonably well, a selective system tends to be more informative than a comprehensive
school system (Brunello and Giannini, 2004a). This is particularly true with respect to

the assessment of students at the end of the ability distribution. If final grades are not



comparable across students due to individualised courses and exams, the only reliable
pieces of information are completion of school and school type, where only the selective
scheme provides the latter signal. It can be argued, however, that this problem may be
mitigated by introducing uniform examination procedures in order to make grades more

informative.

Another key idea behind tracking is to exploit gains from specialisation. Rather than
teaching similar curricula at different levels, tracking is often used to teach a more
practical and vocational curriculum in the lower track and a theory-orientated and more
academic curriculum in the higher track. A comprehensive system would incorporate
elements of both tracks, which allows for more flexibility of the students. As expressed
by Brunello and Giannini (2004b), human capital is kept more versatile. On the other
hand, accumulation of human capital of a given type — academic or vocational — would
be faster if the student specialises early. As the jobs ultimately require predominantly
academic or predominantly vocational skills, a stratified school system with tracking
producing the desired shares of skills is superior to a comprehensive scheme without
tracking under perfect foresight. This argument is similar to the idea that segregated
clubs are more efficient because the provision of public goods can be tailored to the
preferences of the club members. The comprehensive scheme without tracking displays

its strength in environments with a substantial amount of uncertainty.

If tracking is used for introducing specialised curricula, an interesting problem is to
determine the optimum age at which students are separated. If separation starts too
early, there is some risk of mismatch unemployment. As the separation of students
determines the future shares of workers of different types, the resulting proportions may
not fit well with the needs of the employers after completion of schooling. In addition, if
there are frictions in matching in the job market, mismatches will occur where positions
are filled with workers displaying specialisations that are not used in the job. Such
mismatches are associated with higher output losses when specialisation at school starts
earlier. Therefore, increasing frictions in the labour market imply that the optimal
tracking age goes up (Ariga et al., 2000).

Moreover, the earlier tracking sets in, the noisier the test signal is when measuring true
ability. Apart from the problem that ability is revealed only gradually, younger students
show stronger differences in maturity. In fact, the younger students in class more often
achieve an upgrading as a correction of a previous tracking decision (Puhani and Weber,

2007). Hence, losses from sending children to the wrong schools will be higher with



earlier tracking. By contrast, if specialised curricula are introduced late, the gains from
specialisation tend to be lower (Judson, 1998, Ariga et al., 2005).

Finally, Brunello et al. (2004) argue that technological progress in firms leads to a
higher depreciation rate of vocational training. This reduces the gain from earlier
specialisation as the acquired knowledge may already be obsolete when entering the job
market. More academic tracks are not hurt by skill depreciation in a similar fashion. The
appropriate policy in view of such a skill-biased technological change is to increase the
share of students in the academic track and to separate the students later.

C. Empirical Analyses
I. Overview

For empirical researchers, the most obvious approach to analyse the consequences of
tracking policies consists in monitoring major reforms or local reform experiments.
However, because whether to employ tracking or not is a central structural element in
education systems, reforms or experiments are rare. Therefore, empirical analyses of the
effects of tracking often struggle with credible statistical methods to identify causal
effects. The missing availability of policy experiments also explains why empirical

research has taken different alternative approaches.

One main option is to exploit variation of ability grouping policies within and across
schools. This route is pursued in many studies from the US. While tracking in the shape
of sorting children into different types of secondary schools is uncommon, the US high
schools display a substantial amount of heterogeneity with respect to their streaming
policies for different subjects. As a consequence, the notion of tracking is not well-
defined in many datasets. Additional problems arise if the measures of student
performance are correlated to unobserved student characteristics that determine both
school choice and track placement.

Another strand of the literature analyses institutional variations across countries using
international achievement tests. This approach can avoid problems of explaining
selection of students into tracking and non-tracking schools by omitting countries in
which both types of schools exist. The major disadvantage lies in the fact that it is

almost impossible to control for all relevant institutional differences between countries.
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For example, social policies may be crucial for achieving mixed classes in a
comprehensive school system. Peer group effects are among the forces creating
segregation of communities by internal migration, with schools in richer areas
displaying a higher peer quality (see, for example, de Bartolome (1990)). In such a
situation, moving toward more heterogeneous classes requires measures like
augmenting the space for free school choice and subsidise transportation for pupils from
poor areas to schools in rich areas. Other institutional features that affect the
performance of schools in a country are the degree of school autonomy, centralised
exams, and competition between schools (Woessmann, 2003).

II. Older literature on peer group effects

The effects of tracking have first been discussed in the United States in the context of
peer group effects. Since it is a widely held belief that peer groups exert substantial
influence on the educational production process, it is interesting to analyse the effect of
a change in the composition in the peer group that may be caused by tracking.

Summers and Wolfe (1977) analyse the effect of peer group composition on students’
achievements in the Philadelphia school district, using the change in the composite
achievement score between the third and sixth grade as outcome variable. They find that
a higher share of high achievers in a grade has a positive impact on low achievers, while
the impact on high achievers is negligible. At the same time, a higher share of low
achievers reduces the score of both low and high achievers. Hence, peer group effects
are present for everybody and work strongest for weak students. However, the peer
group measure used refers to school grades, but not classes. Yet, the presence of
tracking implies that the composition of classes within the same grade differs with
respect to their peer group quality.

Henderson et al. (1978) estimate peer group effects in elementary schools using
achievement scores in French and mathematics between the first and the third grade of
French speaking students in Montreal. The authors control for innate ability by
including the first recorded IQ score of the student and at the same time also control for
achievement in the previous grade. Peer group quality is measured by the mean IQ in
the class or by the relative position of this mean 1Q among all classes. In each case the
coefficients of the peer group variables do not change with the student’s ability,
indicating similar peer group effects for all ability groups. Since the peer group effect is

positive and concave, test score gains from increasing the class mean IQ by one point is
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diminishing with increasing mean ability. Henderson et al. (1978) therefore conclude
that maximising the sum of scores would be achieved by mixed classes. Assuming that
tracking separates students on the basis of IQ, and that peer group effects work similarly
across grades and subjects, these results indicate a negative effect of tracking on overall

achievement.

II1. US studies

Since then, several contributions have aimed at determining the sizes of peer group
effects in tracked and non-tracked US high schools. Hoffer (1992), Argys, Rees and
Brewer (1996), Betts and Shkolnik (2000a), and Figlio and Page (2002) use rather
similar datasets but slightly different approaches to address the effects of tracking.
Hoffer (1992) and Betts and Shkolnik (2000a) both use the Longitudinal Study of
American Youth (LSAY), while Argys et al. (1996) and Figlio and Page (2002) use the
National Education Longitudinal Study of 1988 (NELS). Their results are similar in that
tracking does not seem to be related to substantial efficiency gains. However, with
respect to differential effects for students of different ability levels, the authors come to
widely different conclusions.

12
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Hoffer (1992) examines the effects of ability grouping between seventh and ninth grade
and performs different analyses using mathematics and science scores. Information on
the schools’ use of ability grouping and on the level of the ability-grouped class that the
students attended were gathered from teachers and school documents. The analysis
starts with simple ordinary least squares regressions of later achievement on previous
achievement, measures of social background and two sets of grouping indicators. First
using a dummy indicating whether or not the school uses ability grouping, no evidence
is found for a significant effect of ability grouping on average achievement. The second
set of grouping indicators consists of dummies indicating ability group level placement
in high, middle and low group with non-grouped as the reference category. Thus,
students in high, middle and low ability classes are compared to students in schools that
supposedly do not use ability grouping. The results across different specifications
indicate that placement in the high group has a weak positive effect, and that placement
in the low group has a stronger negative effect. The results for the overall effects of
grouping and the effects of group placement are not greatly changed by employing a
propensity score method to encounter the criticism that grouped and non-grouped
students are not comparable. This criticism relates to the fact that selection into grouped
or ungrouped classes might be based on unobservable factors that are correlated with
achievement, such as motivation, which would lead to biased estimates.

Betts and Shkolnik (2000a) prefer to use information on the ability level of the class
provided by the teachers to compare grouped and non-grouped students at given class
ability levels. Using this information might even better control for unobserved
heterogeneity than a propensity score method. They control for average class ability
both at grouping and at supposedly non-grouping schools using two different measures
of class ability. Their first measure is based on teachers’ reports on the average ability
level of the class as compared to other classes in the same school. Their second measure
is obtained by subtracting the mean achievement of the grade from the initial
achievement and subsequently grouping the students into quartiles based on their
normalized scores. Betts and Shkolnik regress student achievement on previous
achievement, control variables and a set of dummy variables indicating membership in
different ability groups and whether or not the school employs grouping according to
the principal. The difference in the coefficients on class ability between grouped and
non-grouped schools are used to identify the effect of being placed in a class of given
ability in a school that officially groups. The overall effect of formal ability grouping on
the average student is insignificant. This finding is in line with Hoffer (1992), but stands

in contrast to Argys, Rees and Brewer (1996) who find a positive significant overall



effect. Further, Betts and Shkolnik (2000a) find that children at the bottom of the ability
distribution are not affected by ability grouping, that middle students are harmed, and
that high ability students gain. The authors discuss and present several robustness
checks which lead to insignificant estimates for the effects of grouping in the case of a
propensity score method and to significant effects of grouping only for high ability
children in the case of an instrumental variable approach. Their conclusion is that
previous research by Hoffer (1992) and Argys et al. (1996) has overstated the
differential effects of ability grouping across students of differing ability levels due to
inadequate controls for class ability levels at supposedly ungrouped schools. On the
other hand it can be argued that the approach used by Betts and Shkolnik (2000a) does
not allow the correct identification of grouped and ungrouped classes and that the
results should be reinterpreted as the effect of formal versus informal tracking (Rees et
al., 2000).

Argys et al. (1996) infer from their analysis that abolishing tracking would lead to
losses in efficiency. They consider the impact of tracking on test scores in mathematics
at the end of the 10™ grade. Two measures of grouping of students that were derived
from survey questions to teachers are used separately in the analysis: the achievement
level of the students in the class as compared to the average student in the same grade
(above average, average, below average, heterogenous), and the track that the class
could best be described as (honors, academic, general or vocational). For each track or
ability group, achievement equations are estimated separately. Averaging predicted
achievement in each track across all students in the sample gives an estimate of what the
achievement of the average student would be if placed in a certain track or ability group.
Comparing mean predicted achievement between tracks or ability groups, the authors
find uneven effects of detracking schools. Students in below average classes or tracks
would gain and students in above average classes or tracks would lose. The overall net
effect of placing all students in heterogeneous classes would be a 2 percent drop in
mathematics test scores.

Betts and Shkolnik (2000b) claim that the sizes of the effects reported by Argys et al.
(1996) are overstated. They argue that group or track placement may be correlated with
the error when students’ initial achievement is only imperfectly measured, and that
therefore the estimates will be systematically biased. Moreover, the selectivity
correction used by Argys et al. (1996) appears not to correct for the correlation between
track placement and initial achievement, but rather to increase the omitted ability bias.
Betts and Shkolnik (2000b) also criticise that a "heterogeneous’ ability level of a class
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should not be used to compare grouped classes of differing ability levels to ungrouped
classes, since it may mean different things to different teachers in different schools.

Using the same data as in Argys et al. (1996), Figlio and Page (2002) compare students’
achievement growth between 8" and 10™ grade only across schools, with some schools
employing ability grouping measures while others do not. Figlio and Page divide the
students according to their 8" grade math achievement into top, middle and bottom
thirds of the test score distribution. Subsequently, they estimate separate regression
equations for each of these subsets and include a dummy for whether the principal
reports that the school tracks. The effect of tracking is statistically insignificant within
each third of the student achievement distribution. Figlio and Page interpret this as
evidence that lower test score gains observed among students in low ability tracks does
not stem from tracking placement, but from unobserved factors that are correlated with
track placement. Using alternative approaches to define the school as tracking or non-
tracking, the authors again do not find evidence that tracking harms low-ability children.
The authors also argue that a school’s tracking status affects school choice. Therefore, a
two-stage least squares analysis is performed to address the potential endogeneity of
tracking status. The results from this exercise indicate that low-ability students may
actually gain from being placed in schools that employ tracking.

The major problem of these US studies is the nonexistent definition of tracking and
ability grouping in the survey questionnaires. Therefore, grouping measures may not be
comparable across schools or even teachers. Moreover, two possible sources of
endogeneity make it difficult to estimate causal effects of different tracking policies
within any survey data. First, track placement may be correlated with unobserved
factors such as motivation that both determine achievement and track placement.
Second, the selection of students into schools is presumably endogenous. If parents tend
to send talented children to schools employing tracking programmes, the results will be
biased towards finding a positive effect of tracking on achievement.

IV. Impacts of reducing the variance in mean ability

In the last few years, some attempts have been undertaken to identify the pure peer
group effect generated by tracking. By creating homogenous classes, tracking not only
changes the mean ability in classes for students assigned to different tracks, but it also
reduces the variance in ability. The impact of tracking on the level of the peer group
effect is seen by measuring the effect of reducing the variance on the level of the
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student’s test scores at given mean ability. In addition, tracking also affects the strength
of the peer effect, which would be expressed by the change in test scores associated
with varying mean ability. If individuals benefit from tailored courses in homogenous
classes, the sum of these two effects is expected to be positive. As the results presented
by Zimmer and Toma (2000) and Zimmer (2003) show, this is not necessarily the case.

Estimating peer group effects in a sample of students from five countries, Zimmer and
Toma (2000) surprisingly find that a higher standard deviation of test scores within the
class leads to higher individual student achievement. The strength of this effect,
however, also depends on the mean ability of the class. Increasing the variance in ability
within a class generates smaller effects when the mean of the classroom is higher; and
higher effects when the mean is lower. At the same time, low-ability students capture
higher gains from a better peer set than high-ability students. Thus, low-ability students
are the ones most affected by classroom composition. Zimmer (2003) uses only the US
portion of the same dataset and shows that for low-ability and average-ability students
tracking reduces the positive peer effect, whereas for high-ability students the peer
effect is unaffected by the tracking procedure. His results also suggest that the
institutional practice of tracking has a positive effect on low- and high ability students at
low levels of peer quality; a situation which is more likely to occur in the presence of
tracking. Thus, the positive effect of tracking may compensate weak students for losses
associated with a reduction in peer group quality upon separation from stronger
students. However, if both effects are combined, the loss of more able peers seems to
outweigh the benefits of tracking for low- and average ability students.

V. Policy reforms

Other contributions to the empirical literature have tried to exploit institutional change
or reforms over time. Since determining causal effects is very difficult in the context of
student performance due to unobserved ability and family background and due to the
difficulties in establishing the treatment effects on the non-treated, reforms in education
systems offer a much more reliable basis for establishing causal effects. This approach
is followed by Galindo-Rueda and Vignoles (2004) and Manning and Pischke (2006)
for the United Kingdom and by Meghir and Palme (2005) for Sweden.
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Table 2: Evidence from policy reforms

Paper Data + Country Reform Outcome Results
information variable
Galinda- National Child Change from Test scores in | Tracking helps
Rueda and Development Study, | selective to mathematics | high ability
Vignoles England and Wales |comprehensive atage 16 students,
(2004) school system insignificant
effects on others
Manning National Child Change from Test scores in | Selection bias
and Development Study, | selective to mathematics | cannot be ruled
Pischke England and Wales | comprehensive atage 16 and | out. Applies also
(2006) school system 11 to Galinda-Rueda
and Vignoles
(2004)
Meghir and 1948 and 1953 Abolishment of Final Educational
Palme (2005) | cohort survey, tracking, extension |educational attainment and
Sweden of compulsory attainment earnings increased
schooling, and annual for individuals
introduction of earnings with low-skilled
national curriculum. fathers

Galindo-Rueda and Vignoles (2004) use the National Child Development Study
consisting of a cohort of individuals born in England and Wales in March 1958. The
data contains the test scores of the individuals at age 7, 11, and 16, together with lots of
individual and family characteristics. As the movement from the selective to the
comprehensive school system was delayed or accelerated by local education authorities,
both systems coexisted in the years under consideration. In their study, Galindo-Rueda
and Vignoles take the test score in mathematics at age 16 as the dependent variable.
Using a matching approach in which individuals with similar characteristics are
compared to each other, their results indicate that a selective school system favours high
ability students, whereas the impacts on middle and low ability students are
insignificant. In contrast, Manning and Pischke (2006) argue that nothing can be learned
from the education policy reform in England and Wales. They analyse the same data
and perform similar analysis, but also test additional specifications. Using ability
measures at age 11 as the outcome variable, that is before even entering secondary
education, the authors are still able to show a negative effect of attending a
comprehensive school. Since it is not possible that later attendance of comprehensive
schools influences test scores during primary school years, these results indicate the
presence of selection bias. Hence, results for specifications using age 16 ability
measures are most likely biased as well and should not be interpreted casually. The
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selection into comprehensive and selective schools during the transition period seems to
be based on unobservable characteristics that cannot be controlled for.

The consequences of the Swedish education reform in the 1950s give strong evidence
for an equalising effect of detracking, with gains arising for individuals of a less
favourable educational background and losses for children of skilled parents. The
reform not only abolished tracking after the sixth grade, but also entailed the extension
of compulsory schooling and the introduction of a national curriculum. Meghir and
Palme (2005) use the 1948 and 1953 cohort survey that collected information on
individuals when they were in sixth grade. Data from these two cohort surveys was
supplemented by information on final educational attainment from the 1990 Swedish
education register and by information on annual earnings and employment status
between 1985 and 1996 from the Swedish tax registers. Meghir and Palme find that the
reform increased the educational attainment of individuals with unskilled fathers, with a
particularly strong effect on the more able students. The increase in educational
attainment beyond the new compulsory schooling level was stronger for women.
Earnings of individuals with unskilled fathers increased significantly, with a more
pronounced effect for women. The difference in the earnings increase between
individuals of high or low ability was significant only for women. However, earnings of
individuals with skilled fathers were negatively affected by the reform. One reason for
this phenomenon can be traced to the fact that this group used to attend the academic
track prior to the reform. The reform appears to have reduced both the quality of
education for these individuals and their subsequent earnings. Since the Swedish reform
included an increase in compulsory schooling and the establishment of a nationwide
unified curriculum, it is not completely clear which part of the effects of the reform can
be attributed to detracking.

VI. Interregional and international comparisons

Other papers have even more strongly focussed on family background, thereby not only
considering the effects of tracking versus non-tracking, but more frequently also on the
effects of the timing of tracking and of the number of distinct tracks available to
secondary students. This applies both to studies exploiting regional variations across

countries and to analyses of international student achievement tests.

Bauer and Riphahn (2006) estimate the effect of the timing of tracking on the

educational mobility using within country variation in the timing of tracking between
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the 26 cantons in Switzerland. If tracking takes place at an early stage in the educational
career, students’ innate ability will be measured with a lot of noise. In this case, track
placement will be dominated by the parental background of the students. Bauer and
Riphahn analyse the difference in the predicted probabilities of attending the college-
bound track for children of high and low educated parents and compare those
differences between early and late tracking cantons. The results show that the impact of
parental education on track placement varies depending on the timing of tracking. Early
tracking greatly increases the relative advantage of children with highly educated
parents. Applying a similar methodology to data referring to the German Federal States,
Woessmann (2007) confirms these results.
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Ammermiiller (2005) employs data from two international student achievement studies
PIRLS (Progress in International Reading Literacy Survey) and PISA (Programme for
International Student Assessment) to analyse the effect of changes in the institutional
structure of the education systems between primary and secondary schooling on the
educational opportunities of children with differing family backgrounds. His dataset
consists of student micro level, school and country level information for 12 of the 14
countries that participated both in PIRLS in 2001 and in PISA 2000. Using a difference-
in-differences estimation approach, Ammermiiller investigates how changes in
institutional variables that occur between the primary and the secondary schooling level
influence the strength of the influence of family background on the test score of
students. One of the institutional changes that are considered in this analysis is the
number of distinct school types or tracks that are available to students in secondary
education. The results indicate that the number of school types is positively linked to the
impact of parents’ education and origin. Thus, the influence of parental background on
student achievement is higher and - thus equality of educational opportunities is lower -
in education systems that select their students into many different types of secondary
schools.

Hanushek and Woessmann (2006) employ a differences-in-differences approach to
analyse the question of whether the timing of educational tracking affects performance
and inequality. Their dataset consists of different waves of the international student
achievement tests PIRLS, PISA and TIMSS (Trends in International Mathematics and
Science Study, formerly Third International Mathematics and Science Study). By
matching tests measuring performance at the end of primary school (PIRLS 2000,
TIMSS 1995 and 2003) with tests taken in secondary schools (PISA 2000 and 2003,
TIMSS 1995, 1999 and 2003) they are able to compare inequality in student outcomes
before selection takes place with inequality in outcomes after selection has taken place
in some countries, but not in others. The matching of tests produces datasets containing
between 18 and 26 countries depending on the subjects tested. The econometric analysis
shows that early tracking increases inequality. With respect to the effects of tracking on
average country performance, the picture is not consistent across countries and subjects
but overall shows a tendency for early tracking to reduce average performance.

Evidence for the negative effects of streaming on the equality of educational
opportunities is also provided by Schiitz et al. (2005). Their analysis tries to provide an
answer to the question of why the degree to which family background determines
student achievement differs between countries. The authors use data from two
international student achievement tests in mathematics (TIMSS 1995 and TIMSS 1999)



to obtain a sample consisting of 54 countries. The degree of equality of educational
opportunities that a country achieves is measured as the extent to which the number of
books in the students’ home influences test achievement. Several organisational features
of the education systems are found to determine educational opportunity. The equality
measure increases with a longer duration of the pre-primary educational cycle, a higher
level of enrolment in pre-primary education and a higher age of first streaming. Later
tracking is shown to reduce the strength of the influence of family background on
student achievement. The authors also analyse whether the timing of streaming is
connected to the overall level of educational achievement in the participating countries.
Since country mean test achievement is independent of the age of first streaming,
delaying the timing of tracking does not appear to have negative effects on average
student performance.

Brunello and Checchi (2006) and Waldinger (2006) also investigate whether tracking
contributes to increasing inequality of educational outcomes by strengthening the
impact of family background variables. Brunello and Checchi use several datasets like
the European Community Household Panel, the International Social Survey
Programme, and the International Adult Literacy Survey, that all measure outcome
variables of young adults in terms of wages, final educational attainment, or literacy.
The stronger effect of family background with tracking is persistent when considering
educational attainment, and tracking reinforces the dispersion of earnings. By contrast,
the effect of family background on reading skills of young adults is weaker in countries
that track earlier. This finding indicates that the opposite result that arises with the PISA
2003 literacy score data has to be taken with caution. Waldinger considers international
student test scores of primary school students (PIRLS) and secondary school students
(TIMSS and PISA). He confirms the findings that family background effects on student
achievement are stronger in countries that track earlier. However, using a difference-in-
differences approach, he shows that differences in the importance of family background
between countries are already present before tracking takes place, and that actual
tracking does not increase the importance of the family background characteristics.
Hence, the differences across countries cannot directly be traced back to the tracking
procedures. Yet, one drawback of this study is the relatively small sample of countries

which is why it cannot be ruled out that some important variation is missing.
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D. Conclusions

Although the literature on the consequences of ability grouping has spread out
substantially during the last two decades, clear-cut messages have not emerged. Neither
theory nor the empirical evidence gives a definitive answer to the question of which
school system yields the maximum of total productivities, or the maximum aggregate
test scores at some given grade in school. Theoretical considerations suggest that ability
grouping is useful if either talented students can achieve a strong increase in
performance or if substantial gains from specialisation can be expected. In contrast,
keeping students of different ability levels in the same class makes sense when weak
students benefit a lot from the presence of strong students. Delaying the age when
tracking starts lowers the risk of mistakenly sending children to the wrong school type,
but also reduces gains of appropriately placed students.

The empirical literature has until now failed to provide clear answers to the question of
the impact of tracking on average achievements of students. While some studies have
found negative effects of tracking, others have found evidence for positive effects. Since
lots of studies fail to find a significant overall effect, it seems most likely that on
average the tracking regime has no major effect on average achievement. However, the
relative advantages of tracking or detracking may still depend on timing, the
composition of the student population and institutional features. Further, insignificant or
even negative effects of tracking on average test scores do not exclude positive impacts
on productivities, because test results may not be perfect indicators of subsequent labour
market performance. In particular, the tests may not capture possible gains from
specialisation.

Empirical research has also investigated the impacts of tracking on the equality of
educational opportunities and on the dispersion of achievements. There is a clear
tendency that ability grouping increases the variance of school achievements in terms of
test scores. Moreover, children of disadvantaged family background seem to benefit
from delaying tracking and from a reduced availability of distinct types of secondary
school tracks. Yet, speculations that ability grouping helps the talented individuals and
harms the weak students are still hotly debated.
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