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Abstract 

We use administrative records on secondary school entry tests linked with survey 

data containing detailed information about educational paths to evaluate the effect 

of early educational tracking on schooling achievements. Regression discontinuity 

estimates suggest that sorting pupils into upper and lower level tracks does not 

matter for secondary or tertiary school degrees as long as the school system is 

horizontally permeable. We find evidence for lock-in effects in non-permeable 

systems indicating long-term impacts of tracking on educational achievements. 

Students who barely passed the entry exam are 17 percentage points more likely to 

achieve a university degree which translates into one additional year of schooling. 

These selection effects are most concentrated among female pupils which we 

explain by different family attitudes and socio-economic background. 
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1. Introduction 

Equality of opportunity is a fundamental principle of modern education systems and at the 

heart of educational policy reforms (UNESCO, 2000). The principle stipulates that pupils 

from different backgrounds should have equal access to educational institutions and equal 

chances to obtain the degrees they strive to achieve. Early educational tracking1 is an 

integral part of many education systems to sort individuals into different tracks according to 

their abilities, with the ultimate goal of providing the best education for the pupils' needs. 

Pupils are commonly sorted into different levels of secondary school based on their 

performance at the end of primary school, or their result in a school entry test. However, 

tracking systems bear the danger of mis-tracking students whenever selection of tracks is 

subject to incomplete information of the students' ability (Hanushek and Woessmann 2006). 

In this paper, we explore the effects of educational tracking systems that sort students based 

on an entry test, but differ in the extent to which students are mobile across tracks. We use 

detailed data on the long-term educational outcomes of 1,829 former students to evaluate 

whether pupils close to the passing threshold, who have arguably similar abilities, 

experience lock-in effects in their assigned school level. Switzerland offers a unique 

opportunity to study the effects of different tracking regimes because its federal constitution 

allows us to exploit substantial regulatory differences in state-level education systems with 

respect to up- and downgrading in the years after the entry examination.  

We find that tracking has persistent effects on educational outcomes in the non-permeable 

system with limited upgrade opportunities. Students who barely passed the entry exam are 

about 17 percentage points more likely to achieve a university degree, which translates into 

one additional year of schooling. In contrast, we find only short-term but no long-term 

educational effects in the permeable system. The persistent effect of tracking in the non-

permeable system is most pronounced for female students. Our results reveal that this 

differential impact of tracking stems from differences in latent populations. In particular, we 

document that the share of students who pursue the advanced track independent of the test 

result is considerably higher among male than among female students. We further 

investigate the role of parental background and find that always-takers, those students who 

                                                        
1 There is a somewhat different interpretation of the term 'tracking' in European education systems and in the 

US. While in the European literature tracking generally refers to the sorting of pupils into different tracks in 

secondary school (usually into a more advanced/academic track and a more vocational oriented track) based on 

entry examinations and/or prior achievements, in the US tracking is typically referred to as ability grouping 

within schools. Both concepts are of course closely related, but this paper is more about the former type. 
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obtain an advanced track degree independent of the entry exam, have parents with a 

particularly high socio-economic status in the female but not in the male sample. Our 

analysis also indicates that the female always-takers more likely have a working mother than 

the male always-takers, which suggests that attitudes towards the capacity of women in 

acquiring the same education as men is a critical factor in determining educational paths. 

There are several implications of our study. First, our results help to better understand the 

differential impacts of tracking in permeable and non-permeable education systems. While 

cross-country comparisons have addressed this issue before (e.g., Hanushek and Woessmann 

2006), the design of education systems and the exact mechanisms of tracking typically differ 

between countries, making it difficult to identify the underlying channels through which 

tracking affects educational achievements. Within-country studies have the potential to 

address this heterogeneity, but exogenous variation in tracking typically comes from policy 

changes (altering the tracking mechanism), or from institutional characteristics of the 

tracking mechanism (e.g., age cut-offs to enter school).2 In a related discussion, Dustmann et 

al. (2014) do not find persistent tracking effects in Germany, which is explained by the 

permeability of the education system. While they are not able to support the latter claim with 

empirical results, we complement their study by explicitly showing that the permeability of 

the education system can explain the long-term impacts of tracking.  

Second, tracking has been shown to increase average test scores in both lower and higher-

achieving tracks (Duflo et al. 2011). This evidence is supportive of the claim that more 

homogeneous groups may perform better when the educational needs of pupils can be better 

targeted and addressed by teachers. Unfortunately, we do not have information about student 

performance like exam results in secondary school. However, our data allows us to say 

something about success rates at different school levels. When looking at pupils that just 

passed the entry test, we find that about 50 percent completed the advanced track in 

secondary school, and about the same proportion completed a university degree, irrespective 

of the system. When looking at pupils just below the passing threshold, then we find 

significant differences between the two systems. While in the permeable system, successful 

completion of the advanced track and a university degree is also about 50 percent, the 

fractions are substantially lower at around 35 percent in the non-permeable system. Thus, 

                                                        
2 The abolishment of streaming towards more comprehensive schooling has been evaluated by Meghir and 

Palme (2005), Hall (2012), and Pekkala Kerr et al. (2013). Other studies explore changes in school laws (e.g., 

Guyon et al. 2012, Malamud and Pop-Elches 2010, 2011) and variation in the determinants of tracking, like 

date of birth (Schneeweiss and Zweimueller 2014), teacher recommendations (Juerges and Schneider 2011), 

and regional variation in school supply (Van Elk et al. 2011) to identify the impacts of tracking. 
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while tracking does not seem to be harmful (but also not beneficial) for pupils that are 

directly sorted into the advanced track, our results indicate that in the non-permeable system 

pupils just below the passing threshold experience lock-in effects in the lower level track up 

to university education, which is not case in the permeable system. 

Third, the role of parents in supporting their children in their educational efforts in general, 

and in the context of tracking in particular, is a critical aspect discussed in the literature. For 

example, Brunello and Checci (2007) argue that family background reinforces the impact of 

tracking on educational attainment and labor market outcomes. Our results confirm this idea 

within the non-permeable education system. More specifically, we find that female pupils 

are particularly harmed by the secondary school entry test if they did not pass, and that a 

high socio-economic status of the parents and working status of the mother can explain why 

female pupils below the passing threshold nevertheless acquire a degree from the advanced 

track in secondary school. The importance of working status of the mother potentially roots 

in the differential values towards the role of the woman in the household and in the labor 

market, with higher education a pre-requisite qualification. 

To conclude, the results of our study should inform policy-makers in the current debate 

about implementing and/or reforming educational tracking mechanisms. Most importantly, 

our results suggest that the short-term and long-term effects of tracking on educational 

achievements depend on the type of education system, with a permeable system not being 

harmful to an individual's success in acquiring advanced level education, but with a non-

permeable education system imposing significant constraints on pupils' educational paths. 

These constraints seem to be particularly binding for pupils in the lower level track, calling 

for action to facilitate upward mobility. Our results also suggest that female pupils are 

affected most by the secondary school entry test, and although likely specific to the Swiss 

system, the conclusion of family background being decisive in supporting pupils in 

acquiring higher level educational degrees holds more generally. 

The remainder of the paper is structured as follows. In section 2, we present an overview of 

the Swiss education system, including the design of secondary school entry tests and the 

definition and degree of horizontal permeability. Section 3 describes the data and employed 

empirical methodology. Section 4 presents the main results, Section 5 discusses potential 

heterogeneity of the estimated effects by gender. Section 6 concludes the paper. 
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2. Swiss education system 

2.1 General overview 

The authority over the Swiss education system is divided between the federal state, the 

cantons, and the municipalities. The Swiss constitution (art. 62/1) guarantees that every 

canton can set up its own education system while being in line with the federal rules. With 

the Agreement on Education Coordination, enacted in 1970, the Swiss Conference of 

Cantonal Ministers of Education obtained a legal foundation to promote the school system, 

to coordinate the educational policy at the national level, and to harmonize the respective 

cantonal laws. Still, we observe substantial cantonal variation, e.g., in the age of school 

enrollment, the division of primary and secondary school, and the quality of education for 

historical reasons. The report of the Swiss Coordination Centre for Research in Education 

(SKBF-CSRE 2014) provides an excellent overview of the current system. 

Despite the heterogeneity the basic structure of the system is the same for all cantons. It is 

given by four main education levels: primary (ISCED 1), lower secondary (ISCED 2), upper 

secondary (ISCED 3), and tertiary education (ISCED 5; see Figure 1). Primary and lower 

secondary school are compulsory and free of charge. In most cantons, the former lasts six 

years, the latter three years (some cantons also know the five/four-model). Pupils in lower 

secondary school are classified into different skill levels according to their academic 

performance. While the medium and lower level tracks prepare for different vocational 

trainings, the advanced track constitutes the basis for general education and university.3 

 — Insert Figure 1 about here — 

Upper secondary school consists of vocational training and general education. Vocational 

training takes place in companies while spending at least one day per week in a school 

attending specialized courses. It lasts two to four years depending on the complexity of the 

job. General education consists of so-called matura or specialized middle schools and 

usually takes three to four years (some matura schools also last five years). A matura degree 

allows for free admission to university4, but recent reforms since 1995 offer more flexibility 

for pupils in the vocational track to switch to the advanced track. During the period relevant 

                                                        
3 Lower and medium level tracks are typically referred to as Werk-, Real- and Sekundarschule within the 

definition of ISCED 2 school levels in the Swiss education system, whereas the advanced track is typically 

referred to as Vor- and Untergymnasium; see SKBF-CSRE (2014) for details. 
4 Access to some university degrees, such as medicine, is restricted and requires an additional entry exam. 

Herren (2008) and SKBF-CSRE (2014) provide additional information about the tertiary system. 
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for our study (1960s until the 1990s), teacher education was part of the upper secondary 

school (ISCED 3); today it is part of the tertiary level (ISCED 5A).  

Universities as well as higher vocational education and training institutions build the two 

branches of the tertiary level (ISCED 5A/5B). The latter provide expertise to graduates of a 

3- to 4-year vocational education and training. This particular feature of the system is rarely 

seen in other countries (except for Germany and Austria). Universities offer a wide range of 

curricula and are publicly funded. Universities of applied sciences offer more practice-

oriented courses for individuals with either a general or a vocational education background.5 

After compulsory schooling about two thirds of pupils start vocational training, compared to 

about one third in general education. Since 1995, there is an increasing number of students 

pursuing a professional matura career; about 11.8% in 2007 according to the Swiss Federal 

Statistical Office (2010). This certificate allows entering the universities of applied sciences. 

There has also been an increase in regular matura degrees which are a prerequisite to start 

university (from around 14.9% of total graduates in 1990 to about 19.4% in 2007). As a 

consequence, the total amount of university students has almost doubled since 1990 (Swiss 

Federal Statistical Office 2014). Currently, around 18% of the working population hold a 

university degree which is slightly below the OECD average (SKBF-CSRE 2014). 

 

2.2 Entry tests 

An important feature of the Swiss education system, which is in place in several cantons, is 

a centralized exam at the end of primary school that determines the transition to lower 

secondary school.6 The exam serves as an instrument to differentiate between skill levels and 

sort pupils into ability tracks. In addition, cantonal matura schools are limited in financial 

means and capacity to take all candidates.7 Pupils are usually around 12 to 13 years old (fifth 

or sixth grade) when taking the examination, depending on the cantonal regulations. In case 

of failure in fifth grade they can retake the exam in the following year. Entry examinations 

are grade-dependent, i.e., required skills are adapted to the respective grade.  

                                                        
5 Universities of applied sciences exist since the mid 1990s when in the course of a major reform parts of the 

higher vocational schools (Hoehere Fachschulen) were integrated in this new type of tertiary education. We 

label this level of education uniformly universities of applied sciences.  
6 The exam is referred to as the "Sekundar-" or "Gymnasialpruefung'' in the Swiss education system. 
7 This is especially true for cantons where pupils were sent to convent schools. Moreover, until the mid 1970s 

there were few cantonal matura schools (Meylan 1996). 
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Our study focuses on the entry examinations in three different cantons – Lucerne, Solothurn 

and St. Gallen. These cantons are characterized by educational regulations that were very 

much comparable regarding the design of entry tests in the 1960s until the late 1970s, but 

the regulations differed regarding the switching of tracks in higher grades. The latter aspect 

of horizontal permeability is particularly important for our analysis and will be discussed in 

more detail in section 2.3. In all three cantons, the test results of the entry examinations were 

accessible in the cantonal and/or school archives for the considered time frame.8 9 

The entry tests covered topics in maths and general language skills. Pupils had to reach a 

certain threshold of points in order to pass. The exam as well as the assignment rules were 

designed by the cantonal ministry of education, sometimes in cooperation with the head of 

the secondary school. Grading was done by external experts and thus could not be 

manipulated by class teachers. The threshold for passing the exam was determined either by 

the relative rank in a given school and year to account for potential capacity constraints, or 

by the absolute number of points. In particular for the former case, we expect no sorting bias 

by pupils because the threshold could not be anticipated in advance. Pupils were typically 

accepted ad interim in the advanced track, usually for about one quarter, and then were 

accepted permanently given a sufficient academic performance. 

The entry examinations created a discontinuity in the assignment to secondary school that 

was potentially important for both the length and the quality of education. We expect the 

classification to be especially sharp up until the late 1970s for three reasons. First, until then 

the entry test was the unique decision rule for entering the advanced track in secondary 

school. It was only then when many cantons decided to consider both the test result and pre-

test achievements. Second, due to economic constraints we expect that, on average, pupils 

were less likely to retake the exam. Third, people at the time were less mobile than today 

moving between different cantonal systems, and hence the entry test result was very decisive 

in restricting the direction of secondary (and tertiary) education. 

 

                                                        
8 By official regulations, results of entry examinations had to be conserved for at least 10-15 years either in the 

archives of the school district or in the cantonal archives. Unfortunately, only a limited number of schools 

conserved the results for a longer time frame which limits the pool of schools available for our analysis. 
9 The discussion of the entry test in this section and the permeability of the education systems in Section 2.3 is 

based on the following regulations: Cantonal School Regulation of the Canton of St. Gallen (December 12, 

1955), Regulation of the Admission and Promotion in the Cantonal Schools of the Canton of Solothurn 

(September 14, 1960), Regulation of the Admission, Evaluation and Promotion in the Cantonal Schools of the 

Canton of Lucerne (June 14, 1957 and March 23, 1972). Copies of the documents are available upon request. 
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2.3 Definition of permeable and non-permeable systems 

While the three cantons had very similar regulations regarding the entry examination at the 

beginning of lower secondary school (grade 1, ISCED 2), they differed with respect to their 

regulations to access the advanced track in the higher ISCED 2/3 grades. Specifically, the 

schools considered in the cantons of Solothurn and St. Gallen allowed for later access to the 

advanced track upon taking a grade-dependent entry exam. The admission to this exam was 

unrestricted and our data indicate that the criteria to pass the examination in higher grades 

do not impose any particular constraints on the access to the advanced track.10 We call this 

system a horizontally permeable education system (System P) because even though there 

was an initial hurdle to access advanced track education, given pupils performed well in 

school, the school system facilitated their later mobility between tracks. 

The advanced track schools in Lucerne also required an entry examination to the higher 

ISCED 2/3 grades. Some exceptions were applied in the case of very good performance, in 

particular for the medium level tracks (specialized middle schools) that have a curriculum 

closer to the advanced track than the more vocational oriented schools. For the latter, an 

entry examination adjusted to the pupil's attended grade needed to be passed, in addition to a 

certain grade point average that was required for admission to the examination. The cantonal 

school regulations and interviews with former school officials confirm that transitions to the 

advanced track at higher grades were not supported and only applied to single cases.11 We 

call this a non-permeable system (System NP) as the hurdle to access advanced track 

education was present throughout the ISCED 2 and 3 levels, and significant constraints were 

placed on the mobility of pupils to move between tracks (at least upwards). 

 

                                                        
10 In St. Gallen we observe a passing rate in the entry test at the beginning of secondary school and in higher 

grades of between 80 and 90% among the participants, which is stable over time. Unfortunately, no systematic 

data is available for Solothurn, but the information we could access indicates a stable passing rate of almost 

70% among the participants at the time. There were no restrictions in the two cantons to participate in the entry 

test: i) in terms of prior school performance (inferred from the school regulations), and ii) in terms of teacher 

recommendations (inferred from the school regulations and from personal interviews with former teachers). 

 
11 Although there is no systematic data on transition rates available for Lucerne, we could access official letters 

from the cantonal school administration to the rectorate of the advanced track schools, which indicate that i) 

pupils had to take a preparation course during the summer holidays to gain the necessary knowledge for the 

entry examination (and these courses were taken only by a few pupils), ii) the number participants in the entry 

test in general was low with about 16 pupils on average per year, iii) several of the participants did not pass the 

entry test (inferred from selectively stored originals of entry examinations and their corrections), and iv) efforts 

were undertaken since the mid-1970s to ease the transition to the advanced track schools from the other more 

vocational tracks, indicating that before access to the advanced track was very much restricted. 
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3. Data and methodology 

3.1 Data sources and data collection  

Data for this study stem from two main sources: i) administrative records of the secondary 

school entry test acquired through school and/or cantonal archives, and ii) survey data with 

detailed retrospective information on educational paths. The first step of our data collection 

process involved the identification of all schools that conducted the test and stored the exam 

results for the relevant time period (early 1960s to late 1970s). Data access was supported by 

the responsible data protection officers in all relevant cantons and allowed us to extract the 

exam results and address information of former pupils. We also obtained macro information 

about the test: the passing threshold in the relevant school and year, the grade at which the 

exam was taken, and whether there were repeated records of the same pupil.  

We use exam results from five different schools in three different cantons. Two schools are 

located in the permeable System P and three schools are located in the non-permeable 

System NP. We ran several consistency checks of the data in order to maintain the highest 

possible data quality and we standardized all exam results relative to the passing threshold 

for comparability reasons (in half-point steps). Overall, we gained access to 6,815 test 

results in these schools covering the time frame 1957 to 1977. Figure 2 shows three 

histograms of the standardized test results, in total and by school system. The test results 

have a slightly asymmetric bell-shaped distribution with negative skewness (-1.4). We do 

not observe specific test scores with an unusually high or low frequency in the distribution, 

which would indicate a manipulation of the results in the school entry test if present. 

 — Insert Figure 2 about here — 

In a second step of our data collection process, we traced the former pupils and updated their 

contact details via alumni networks, telephone registries, online resources and social media. 

We then conducted a survey based on a computer assisted telephone interview (CATI). We 

collected the highest completed educational degree (categorical) and asked about details of 

the educational path, including all steps from primary school to the highest degree. This 

information is collected retrospectively together with background information at the time of 

the entry test: working status of the father and mother, educational background of the father, 

whether the pupil was living with both parents, the availability of a refridgerator, a car, a 

freezer, or a washing machine in the household, whether the parents were homeowners, the 
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size of the house/apartment, and whether the household had financial problems. We also 

collected the individuals' gender, age, civil status, and number of children. 

For the telephone survey, we focused on all individuals in the proximity of the passing 

threshold (+/- 2.5 points). Overall, we successfully completed 1,829 interviews out of 5,021 

potential candidates between September 2011 and November 2014. The typical interview 

duration was 20-25 minutes. Figure 3 below shows the interview rate relative to the potential 

candidates around the passing threshold. The graph indicates that the interview rate is almost 

constant over the range of test scores and we do not observe any unusual pattern of the 

interview rate for particular values in the test score distribution. Thus, there is no evidence 

that we would have a selective sample regarding the general test score distribution. 

 — Insert Figure 3 about here — 

 

3.2 Educational outcomes  

Educational paths are described with nine outcome variables. The first set of outcomes 

characterizes the secondary school choice of pupils. We constructed an indicator whether 

pupils went directly to the advanced track after the entry test, as opposed to a vocational 

track (variable advanced track direct), and whether they ever attended the advanced track in 

secondary school (advanced track attended). The two variables allow us to distinguish 

between direct and indirect/later transitions to the advanced track. To evaluate the success of 

pupils in the advanced track, we constructed an indicator whether the pupil obtained a 

secondary school degree from this track (advanced track degree). 

The other outcomes describe the educational path on the tertiary level and from a more 

comprehensive perspective. As for the secondary school outcomes, we distinguish between a 

direct transition from secondary school to university (university direct), whether the 

respondent ever attended university (university attended), and whether the respondent 

successfully completed a degree from university (university degree). Since higher vocational 

education as part of tertiary level education is very prominent in Switzerland, we also 

constructed an indicator whether the respondent completed any degree from a tertiary 

education institution (tertiary degree). Finally, we constructed the years of schooling based 

on the educational paths, only including completed degrees, and complement this measure 

with the years of schooling without degree, capturing the time spent in educational 

institutions without having completed the respective degree. 
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Table 1 shows basic summary statistics of the nine educational outcomes in our sample, in 

total and separately for the two education systems (P and NP). Our descriptives are confined 

to those individuals close to the passing threshold. The proportion of pupils that directly 

transfer to the advanced track after the secondary school entry test is about 73% and does 

not differ much between the two systems. However, the proportion of pupils that ever 

attended the advanced track and that received a degree from that track are significantly 

lower in the non-permeable system, as expected. While there are little differences on the 

university level between the pupils that come from the two systems, we find a somewhat 

higher rate of tertiary degrees for pupils from the non-permeable system. 

  

3.3 Identification of tracking effects  

The objective of our study is to identify the effects of early educational tracking on different 

short- and long-term educational outcomes. Our identification strategy is based on a sharp 

regression discontinuity design (Imbens and Lemieux 2008, Lee and Lemieux 2010). The 

treatment variable (T) is whether the respondent passed the secondary school entry test or 

not, the running variable (X) is the score in the entry test, with threshold 𝜏 that determines 

treatment T. Educational outcomes are denoted by Y.  

The sharp regression discontinuity (RD) estimand ∆𝑅𝐷 is defined as 

∆𝑅𝐷= lim
𝑥↓𝜏

𝐸(𝑌|𝑋 = 𝑥) − lim
𝑥↑𝜏

𝐸(𝑌|𝑋 = 𝑥)    (1) 

where E(Y|X=x) denotes the conditional expectation of Y given X, and the limits are 

calculated for values of the running variable approaching the threshold from above (first 

term) and from below (second term), i.e., the regression discontinuity estimand of the effect 

of early educational tracking on educational outcomes compares the average educational 

outcomes of former pupils just below and just above the passing threshold. ∆𝑅𝐷 can be 

estimated in a linear regression framework using the following specification 

𝑌 = 𝛼0 + 𝛼1𝑇 + 𝑓−(𝑋 − 𝜏) + 𝑓+(𝑋 − 𝜏) + 𝜈    (2) 

where 𝑓−(∙) and 𝑓+(∙) are functions in the running variable below and above the threshold. 

The parameter 𝛼1 measures the average effect of tracking on educational outcomes. The key 

identifying assumption in this framework is that pupils just below and just above the passing 

threshold are comparable in terms of their observed and unobserved background (captured 

in 𝜈) and the functional form of Y in X is correctly specified through 𝑓. In this case, least 
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squares estimation of 𝛼1 in (2) provides an unbiased estimator of ∆𝑅𝐷 and inference on the 

effects of tracking can be conducted in the usual least squares regression framework. 

In a first step towards estimating 𝛼1 in equation (2), we provide a refined set of summary 

statistics for each educational outcome, comparing individuals that passed and that did not 

pass the entry test (still confining the analysis to all pupils in a neighborhood of +/- 2.5 

points around the passing threshold). Table 2 indicates that about 93% of those students that 

passed the entry test directly went to the advanced track, irrespective of the school system. 

We observe that about 7% (10%) of the pupils in the non-permeable (permeable) system that 

did not pass the entry test still went directly to the advanced track in secondary school. This 

fraction can be explained by (i) pupils that conducted the entry test at more than one 

advanced track school and/or gained admission through another test, (ii) pupils that went to 

private residential schools with an advanced track, and (iii) measurement error in the 

retrospective information about educational paths. While we cannot entirely rule out the last 

explanation, our qualitative data indicate that the former two aspects more likely explain the 

observed direct transition rates for pupils below the passing threshold.  

 — Insert Table 2 about here — 

 

3.4 Validity of the research design 

In a second step, before presenting the results of equation (2), we provide some basic checks 

to support the validity of the RD design as our identification strategy (see for example Lee 

and Lemieux 2010 for details about RD validity checks). The distribution of test scores 

around the passing threshold is shown in Figure 2. As discussed above, the shape of the 

distribution (in total and by system) does not indicate a manipulation of test results. There 

are no unusual jumps or particular values in the test score distribution that would be a sign 

of systematically lifting pupils above the threshold. Following the ideas of McCrary (2008), 

Table A.1 in the appendix reports p-values of a test of the null hypothesis that the observed 

step in the discrete distribution of exam results at the passing threshold is the same as the 

step we would expect if an underlying continuous data distribution was discretized at the 

passing threshold (simulated based on repeated draws from a rescaled beta distribution).12 

                                                        
12 In a first step, we bootstrapped the standard errors in the difference between the proportion of observations 

on the passing threshold and just below the threshold (-0.5 points). In a second step, we normalized the original 

distribution of exam results to the unit interval and simulated a continuous random variable with the same 

mean and standard deviation. This variable was then re-transformed to the scale of the original exam results 
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As a further check, we consider a series of background variables and test whether pupils 

around the passing threshold differ in any of these variables. Figure 4 depicts that neither the 

proportion of females, the proportion of pupils that had a car in the family, where both 

parents are Swiss, homeowners or had financial problems, the size of the house, the father 

has a higher educational degree, the mother was working, nor in the mean age at the time of 

exam there is a jump from just below to above the passing threshold. The 95% confidence 

intervals as well as parametric versions of equation (2) with the background variables as 

left-hand side variables and linear functions 𝑓− and 𝑓+ indicate statistically insignificant 

jumps at the passing threshold (see Table A.1 in the appendix). 

 — Insert Figure 4 about here — 

Further background variables assessed for systematic differences include whether the 

parents owned a freezer, washing machine or television, the father was working, and if the 

respondent lived with both parents (and brothers/sisters) versus single-parent household 

structures at the time of the exam. None of these variables shows significant jumps at the 

passing threshold.13 Thus, overall we do not find evidence in our data that would suggest a 

systematic and precise manipulation of test scores around the passing threshold and we 

conclude that the RD design seems valid. 

 

4. Impact of tracking on educational outcomes 

We now turn to the effect of early educational tracking on short- and long-term educational 

outcomes and the estimation results of equation (2). Figure 5 summarizes the tracking 

effects for six different educational outcomes by educational system using the parametric 

RD models in the bandwidth +/- 2.5 points. All regressions control for school fixed effects. 

Note that all results are robust to using smaller bandwidths of +/- 0.5 or +/- 1.0 points and 

non-parametric RD methods (see Table A.2 in the Appendix for a full set of results). 

 — Insert Figure 5 about here — 

 

                                                                                                                                                                           
and values were rounded to multiples of 0.5. In a third step, we calculated the difference (and uncertainty in the 

difference) between the proportion of observations just below and on the passing threshold for the discretized 

simulated variable. In a fourth step, we performed a classical mean comparison test of the two differences. The 

test statistic and p-values of this test are reported in the appendix Table A.1. 
13 These results are available upon request. 
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System P results: Within the permeable system we find a strong impact of tracking on the 

direct transition of pupils to the advanced track in secondary school of about 78 percentage 

points, starting from about 17% for those just below the passing threshold to about 95% for 

those just above. For the attendance of the advanced track at any time during the educational 

path, we find a significantly lower impact of tracking of only about 34 percentage points. 

The reduction comes from the significantly higher proportion of pupils below the passing 

threshold who at some stage attend the advanced track, while the proportion of pupils above 

the passing threshold that attended the advanced track does only slightly increase (but from 

an already high level). Regarding the degree from an advanced track, or the later transition 

and completion of university education, we do not find an impact of early educational 

tracking. Table 3 shows the results for three additional outcomes. The effect of passing the 

entry test on obtaining a tertiary degree is only 3 percentage points, the effect on years of 

schooling is about 0.32 years, and the effect on years without a degree is about 0.13 years. 

All three estimates are far away from conventional levels of statistical significance. 

 — Insert Table 3 about here — 

The results confirm our notion of a permeable system, where pupils have the opportunity to 

switch between tracks according to their skill levels. Switching between tracks is possible 

upwards and downwards, i.e., pupils that perform well in the vocational track after their 

initial sorting can still achieve university level education, and pupils that possibly do not 

perform well in the advanced track can switch to the vocational track. Figure 6 illustrates the 

impacts of tracking on the educational outcomes in a RD graph, where on the horizontal axis 

is the standardized test score in points from the threshold, and on the vertical axis is the 

average educational outcome. The scatters show averages by test score, and the lines are 

local linear smooths through the observed data. Overall, these graphs confirm our parametric 

and non-parametric regression results. The graphs also indicate that apart from educational 

tracking there are skill-based educational achievements as all outcomes increase on average 

with the score obtained in the entry test. 

 — Insert Figure 6 about here — 

Thus, in the permeable system our results suggest that early educational tracking has a large 

impact on initial sorting into different tracks, but by the design of the system the differences 

between pupils just below and above the passing threshold disappear over the educational 

path and there is no evidence of long-term impacts of tracking on educational achievements. 
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System NP results: Within the non-permeable education system we find that early tracking 

has an even stronger impact on the initial sorting of pupils into the vocational and advanced 

track. Our RD estimates indicate that the jump at the passing threshold in the proportion of 

pupils that directly transfer to the advanced track is about 81 percentage points, from about 

8% below the threshold to almost 90% above. As opposed to the permeable system, early 

tracking in the non-permeable system has significant long-lasting impacts on educational 

achievements. The results indicate that the impact of tracking on advanced track attendance 

is about 47 percentage points (compared to 32 p.p. in the permeable system), and the impact 

of early educational tracking on the propensity to obtain an advanced track degree is about 

23 percentage points. The latter translates into a significant difference in university degrees 

between individuals just below and above the passing threshold of about 17 percentage 

points. As in the permeable system, we do not find a significant impact of tracking on 

tertiary level degrees in general, the point estimate is about 6 percentage points but not 

statistically significnant. This indicates that in the non-permeable system individuals in the 

vocational track still have good chances to achieve a tertiary level degree, but the pathways 

to such a degree are more restricted and separated (universities versus higher vocational 

education and training institutions). The observed differences in educational pathways, 

depending on the secondary school track, lead to a significant increase in the years of 

schooling for those individuals just above the passing threshold. We estimate this increase as 

about 1.2 years of schooling due to the advanced track pathway. The effect on passing the 

entry test on years without degree is close to zero and statistically insignificant. 

Figure 7 illustrates the findings of the RD models in graphs. While the local linear smooths 

confirm our parametric and non-parametric RD estimates, we also observe some differences 

in the relationship between the educational outcomes and test scores in the non-permeable 

system compared to the permeable system. First, the skill-based educational achievements in 

the proximity of the threshold are less pronounced, i.e., the slope of the regression functions 

is smaller in the non-permeable system. Second, the jump observed at the passing threshold 

for the direct transition to the advanced track looks very similar in both systems, confirming 

our notion of comparable secondary school entry tests (Sections 2.2 and 2.3). However, the 

systems differ in the possibilities to switch between tracks (in particular regarding upwards 

mobility) generating lock-in effects for individuals below the passing threshold in the 

vocational secondary school track. This has immediate consequences on secondary school 
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degrees and university attendance, but does not translate in the long-run to a tertiary level 

degree in general due to the prominence of higher vocational education in Switzerland. 

 — Insert Figure 7 about here — 

 

5. Heterogeneity in the impacts of tracking on educational outcomes 

5.1 Gender-specific effects of tracking 

As an extension to our baseline results, we seek to test whether the differential impacts of 

tracking in the two educational systems are heterogeneous by gender. The literature offers 

three competing explanations why we might find a gender-specific heterogeneity in the 

impact of tracking: (i) gender differences in preferences, (ii) different role models and 

egalitarian values, and (iii) differential parental investments in the education of boys and 

girls.14 All three mechanisms suggest that male students are more likely to obtain a higher 

education than female students, and we briefly discuss each of them in turn. 

Among the many preference differences between men and women explored in the literature  

(see Croson and Gneezy 2009 for an overview), gender differences in risk preferences and 

competition attitudes seem most relevant in the context of educational choice. Overall, it 

appears that women tend to be more risk-averse than men, both in risk lotteries as well as 

high stake portfolio decisions (Croson and Gneezy 2009, Dohmen et al. 2011). Regarding 

differences in reacting to competitive environments the literature has provided evidence that 

men react to competition with extra effort, while women do not (e.g., Gneezy and Rustichini 

2004). In addition, previous research has shown that females tend to favor less competitive 

pay schemes compared to men, a difference that appears to be present already at a young age 

(Sutter and Glaetzle-Ruetzler 2014).  

The sociological literature has provided evidence that parental role models shape 

educational choice. Dryler (1998) shows that it is primarily fathers who influence the 

educational choice of sons, while the effect between mothers’ occupation/education and 

daughters’ educational choice is less pronounced. Other studies find that parents who are 

better educated tend to hold more egalitarian values and may strive to ensure that sons and 

daughters receive equal education (Thornton et al. 1983).  

                                                        
14 See Alderman and King (1998) for an overview of the literature on the gender gap in education. 
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Finally, sociological and economic studies argue that a family should invest more in sons 

compared to daughters in the presence of gender-based labor market discrimination (Becker 

1991, Buchmann and DiPrete 2006). If men are expected to earn substantially more than 

women, the returns to education are likely to be higher for men and thus a rational family 

should invest more in a son than in a daughter with similar ability.  

Figure 8 shows the RD estimates of the effect of early educational tracking on educational 

outcomes by gender.15 The results indicate that in the permeable system there are no 

significant differences between males and females. In the non-permeable system we find the 

impacts of tracking to be significantly larger for females than males. The gender differences 

are particularly relevant for the degrees from the advanced track in secondary school and 

from university, and they translate into a 33% larger increase in the years of schooling for 

females just above the passing threshold (+1.2 years versus +0.9 years for males). 

  — Insert Figure 8 about here — 

A striking result in the male and female RD estimates for the non-permeable system is that 

the proportion of pupils attending and obtaining a degree from the advanced track in 

secondary school above the passing threshold is almost the same between both genders. 

Significant gender differences are observed in the proportions of pupils below the passing 

threshold and in the impacts of tracking. This result indicates that female pupils more likely 

experienced lock-in effects in the vocational track. And only if they passed the secondary 

school entry test, they had almost equal chances than male pupils to complete an advanced 

track secondary school degree. This mechanism is less pronounced at the university level, 

but still persists, and even though statistically insignificant it can also be observed for 

degrees on the tertiary level more generally. 

 

5.2 Potential mechanisms of the gender-specific effects of tracking 

To better understand the reasons why female pupils were affected stronger by the results of 

the secondary school entry test, we examine three background characteristics that may 

influence the pupils' secondary school pathway. We look at the father's highest educational 

degree (tertiary vs. non-tertiary), whether the mother was working at the time of the entry 

test, and the socio-economic status of the parents. Socio-economic status was constructed 

based on the sum of seven indicators describing the household at the time of the entry test: 

                                                        
15 Table A.3 in the Appendix shows that these results are robust to using alternative bandwidths.  
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whether the parents owned a house, had a car, television, washing machine, freezer, whether 

at least one parent had a tertiary degree, and whether the family did not have financial 

problems. A value of at least five (the median) was defined as high socio-economic status.  

We then calculated the proportions of these background characteristics in the total sample 

and separately for females and males, and for compliers, always-, and never-takers. Pupils 

that obtained a degree from the advanced track because they passed the entry test and that 

would not have obtained the degree otherwise are called compliers. Pupils that passed the 

entry test and did not obtain an advanced track degree are part of the never-takers, and 

pupils that obtained an advanced track degree but did not pass the entry test are part of the 

always-takers. Although we cannot individually identify compliance status, their proportions 

are known from Table 4 (assuming that there are no defiers, which is a very reasonable 

assumption in this context). The size of these three latent groups is also displayed in Figure 

9, which shows that the female compared to the male subsample features a much higher 

proportion of compliers (34.8% versus 14.8%), a much lower proportion of always-takers 

(14.1% versus 38.4%) and a slightly higher proportion of never-takers (51.1% versus 

48.8%). Even more informative is to compare the background charactistics of different 

subgroups of the female and male populations. Using methods proposed in Angrist and 

Fernandez-Val (2013) we compare the background characteristics of compliers, never-takers 

and always-takers defined with respect to their advanced track degree.  

— Insert Figure 9 about here — 

Figure 10 shows the background variables means for all subgroups. Important differences 

between male and female subpopulations can be observed for compliers and always-takers, 

i.e., those subgroups that explain the proportion of advanced track degrees just below the 

passing threshold (always-takers) and the RD estimate (compliers). When comparing male 

compliers to male always-takers, we observe that father’s education (55.8% versus 39.7%), 

and mother’s employment level (40.5% versus 34.3%) is somewhat higher for compliers, 

while there are no differences in terms of socio-economic status (53.5% versus 55.4%). 

Among all three background characteristics, male compliers and always-takers score much 

higher compared to male never-takers. For the female subsample, we find a very different 

pattern: When comparing female compliers to female never-takers, the former have only 

slightly higher levels of father’s education (33.8% versus 33.1%), mother’s employment 

(44.2% versus 36.1%) and socio-economic status (59.3% versus 54.1%). For the female 

always-takers, however, we observe a significantly higher probability that the father had a 
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high education level (66.7%), that the mother has been working (69.2%), and that the 

parents had a high socio-economic status (83.3%).  

— Insert Figure 10 about here — 

Based on these results, we conjecture that parental background is a decisive factor in 

supporting pupils in pursuing their educational career, but has a differential impact for males 

and females. While male always-takers, which account for more than a third of the male 

sample, have a background that is fairly similar to male compliers, we find that female 

always-takers, who account for less than 15% of the female sample, can be characterized by 

a parental background that is significantly more conducive to educational investment 

compared to female compliers and never-takers. 

Keeping in mind the limitations of our sample size, we conduct three further tests of gender 

differences in the impact of tracking. First, we test whether the tracking difference between 

male and female pupils depends on parental socio-economic status. If the effect of tracking 

mainly operates through the optimal allocation of family resources, then we should find a 

larger effect for financially constrained families, possibly related to the quantity-quality 

trade-off (Becker 1991). Second, we test whether the tracking difference between both 

genders declines over time. This may be due to a shift towards more egalitarian values or 

due to decreasing labor market discrimination of women. Third, and related to the previous 

point, we test whether gender differences depend on the mother's working status at the time 

of the entry test. If the mother was working, this might be indicative of different attitudes 

and values towards the role of women in the household and life in general.  

Table A.4 in the appendix shows the results of the three subgroup analyses based on the 

above arguments. We indeed find slightly stronger effects for females from a low socio-

economic background than from a high socio-economic background, as hypothesized. 

Regarding the temporal changes, tracking effects for females seem to be even stronger in the 

later period (year of the entry test between 1971 and 1977) compared to the earlier period 

(before 1971). While this result contradicts our hypothesis of a declining discrimination of 

women in the labor market, it might be explained by the general business cycle in 

Switzerland and the economy entering a recession in the mid 1970s. As Switzerland 

historically has been a country with a very low unemployment rate, and effectively a zero 

unemployment during the period between 1960 and 1975 (Sheldon 2010), one explanation 

of the slightly stronger tracking effects in the 1971-77 subsample for women could be the 
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uncertainty about the economy after the oil price shocks in the late 1970s and early 1980s, 

with young women in the vocational track having a bigger incentive to stay in this track and 

not taking the risk of an uncertain outcome and potentially longer education in the advanced 

track. Although generally less strong, the result is confirmed by the male RD estimates in 

the non-permeable system (see Table A.6 in the appendix). 

Finally, we find slightly stronger effects of tracking for female pupils with a working mother 

at the time of the entry test. This confirms our notion that family attitudes towards the 

capacity of women in acquiring the same education than men, and ultimately being active in 

the labor market, is a critical factor at all stages of the educational career, for the completion 

of an advanced track secondary school degree as well as acquiring a university degree. It 

should be noted that none of the subsample differences is statistically significant, and our 

sample size does not allow us to make stronger conclusions. We therefore interpret these 

results as indicative of possible mechanisms underlying the impacts of educational tracking, 

but further research is needed to evaluate them more thoroughly. 

 

6. Discussion and conclusion 

Tracking of pupils into different ability groups is a controversial topic. Proponents of 

tracking support the idea that more homogenous groups of pupils with about the same 

abilities in one track can be provided with better education based on their needs, ultimately 

improving the outcomes of all pupils, in the lower and upper level tracks. On the other hand, 

opponents of tracking argue that equal access to and opportunities in educational institutions 

is a fundamental principle of a modern education system. While the previous evidence on 

the consequences of tracking on educational outcomes is inconclusive so far, we add to the 

literature by investigating tracking effects within a country characterized by a federal 

education system in which states have authority over the design of their system. This allows 

us to compare schools that employed a tracking mechanism at the beginning of secondary 

school in the 1960s and 70s. The tracking mechanism was very much comparable in terms 

of difficulty of questions and criteria to pass the test, but the education systems in the states 

under consideration differed with respect to the possibility to switch between a more 

vocational-oriented and an advanced track at later grades. To this end, we identify two types 

of systems in Switzerland, a horizontally permeable and a non-permeable education system. 
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Our results suggest that tracking has a strong effect on immediate sorting of individuals, as 

expected, and this sorting is independent of the type of education system, confirming our 

notion of comparable secondary school entry tests in both systems. Using registry data on 

entrance exams merged with detailed information about educational paths, we are able to 

compare the long-term effects of tracking in the two types of systems in a regression 

discontinuity framework. While we find a closing gap between pupils that just passed or did 

not pass the entry test in the permeable system (for advanced track degrees and at the tertiary 

level), the impacts of tracking are persistent and significant in the non-permeable system. On 

average in the latter system, the chance of obtaining an advanced track degree in secondary 

school is about 23 percentage points higher for pupils that just passed the entry test, and the 

chance of completing a university degree increases by about 17 percentage points. This 

persistence of tracking effects translates into about one additional year spent in formal 

schooling. Our results also suggest that female pupils are affected most by the secondary 

school entry test. In particular, the share of students who decides to pursue an advanced 

track degree only after successfully passing the entry test is significantly higher among 

female than among male students. An important mechanism underlying these gender effects 

are family attitudes towards the equality of education between men and women that appear 

to be a major determinant of female students’ educational decision. 

The results of our study should inform policy-makers in the current debate about 

implementing and/or reforming educational tracking mechanisms. Most importantly, our 

results suggest that the short-term and long-term effects of tracking on educational 

achievements depend on the type of education system, with a permeable system not being 

harmful to an individual's success in acquiring advanced level education, but with a non-

permeable education system imposing significant constraints on pupils' educational paths. 

These constraints seem to be particularly binding for pupils in the lower level track, calling 

for action to facilitate upward mobility. All in all, our findings suggest that, although likely 

specific to the Swiss system, the conclusion of family background being decisive in 

supporting pupils in acquiring higher level educational degrees holds more generally. 
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Figure 1: Swiss education system
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Note: The figure provides a graphical illustration of the Swiss education system. It is a modified

version based on the figure in the yearbook of the Swiss Federal Statistical Office (2010: 355), adapted

to the education system in the 1970s.
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Figure 2: Histogram of exam results
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Note: The top figure depicts the distribution of exam results based on the full sample of administrative exam results.

The bottom figures show the distribution of exam results for the subsample of schools with permeable (bottom-left)

and non-permeable (bottom-right) education system.
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Figure 3: Interview rate
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Note: The top figure depicts a non-parametric estimation of the relationship between the distance to the

threshold of passing the entry exam and the probability to be interviewed (0/1) with a corresponding

95% confidence interval. The bottom figures show this relationship split by schools in the permeable

(bottom-left) and the non-permeable (bottom-right) education system.
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Figure 4: Background variables
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Note: The figure depicts a non-parametric estimation of the relationship between the distance to the threshold of passing the

entry exam and nine background variables based on retrospective questions about the family situation at age 12. The dots are

means calculated separately for each test score value, the black line shows a non-parametric estimate with the corresponding

95% confidence interval. The background variables include an indicator for female, age at the time of the exam, an indicator

whether the family had a car, an indicator whether the family had financial problems, an indicator whether the family lived

in a house, the total number of rooms in the family’s home, an indicator whether both parents held Swiss citizenship, an

indicator whether the father had a university degree, and an indicator whether the mother was working.
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Figure 5: Long-term effects of ecuational tracking
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(b) System NP
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Note: Both subfigures depict the results of six different regression discontinuity estimations using educational outcomes

as dependent variable and a dummy indicating whether a student passed the entry exam as independent variable. The

dots are point estimates with a 95% confidence interval. Figure (a) shows the results for the sample of students in the

system P, figure (b) uses the sample of students in the non-permeable system NP. All estimations use a bandwidth of

±2.5 points. Table A.2 in the Appendix shows the results for all bandwidths, namely ±0.5, ±1.0, and ±2.5.
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Figure 6: Discontinuities in educational outcomes at passing threshold – System P

(a) Advanced track direct

0
.2

.4
.6

.8
1

Pr
(a

dv
 tr

ac
k 

di
re

ct
 =

 1
)

-3 -2 -1 0 1 2 3
Distance to threshold

Advanced track direct transition (System P schools)

(b) Advanced track attended

0
.2

.4
.6

.8
1

Pr
(a

dv
 tr

ac
k 

ev
er

 =
 1

)

-3 -2 -1 0 1 2 3
Distance to threshold

Advanced track attended (System P schools)

(c) Advanced track degree

0
.2

.4
.6

.8
1

Pr
(a

dv
 tr

ac
k 

de
gr

ee
 =

 1
)

-3 -2 -1 0 1 2 3
Distance to threshold

Advanced track degree (System P schools)

(d) University track direct

0
.2

.4
.6

.8
1

Pr
(u

ni
ve

rs
ity

 d
ire

ct
 =

 1
)

-3 -2 -1 0 1 2 3
Distance to threshold

University direct transition (System P schools)

(e) University attended

0
.2

.4
.6

.8
1

Pr
(u

ni
ve

rs
ity

 e
ve

r =
 1

)

-3 -2 -1 0 1 2 3
Distance to threshold

University attended (System P schools)

(f) University degree

0
.2

.4
.6

.8
1

Pr
(u

ni
ve

rs
ity

 e
ve

r =
 1

)
-3 -2 -1 0 1 2 3

Distance to threshold

University attended (System P schools)

(g) Tertiary degree

0
.2

.4
.6

.8
1

Pr
(te

rti
ar

y 
de

gr
ee

 =
 1

)

-3 -2 -1 0 1 2 3
Distance to threshold

Tertiary degree (System P schools)

(h) Years of schooling

12
14

16
18

20
Ye

ar
s 

of
 s

ch
oo

lin
g

-3 -2 -1 0 1 2 3
Distance to the threshold

Years of schooling (System P schools)

(i) Years without degree

0
.4

.8
1.

2
1.

6
2

Ye
ar

s 
w

/o
 d

eg
re

e

-3 -2 -1 0 1 2 3
Distance to the threshold

Years w/o degree (System P schools)

Note: The figure depicts a non-parametric estimation of the relationship between the distance to the threshold of

passing the entry exam and nine educational outcomes using data for students in the permeable system. The dots

are means calculated separately for each test score value, the black line shows a non-parametric estimate with the

corresponding 95% confidence interval. Educational outcomes in Panels (a) to (c) include an indicator for a student’s

direct transition to the advanced track, an indicator for advanced track attendance, and an indicator for advanced track

degree. Educational outcomes in Panels (d) to (f) include an indicator for a student’s direct transition to university, an

indicator for university attendance, and an indicator for university degree. We further depict the results of tracking on

an indicator for tertiary degree (g), the years of schooling (h), and the number of years without degree (i).
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Figure 7: Discontinuities in educational outcomes at passing threshold – System NP
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Note: The figure depicts a non-parametric estimation of the relationship between the distance to the threshold of passing

the entry exam and nine educational outcomes using data for students in the non-permeable system. The dots are means

calculated separately for each test score value, the black line shows a non-parametric estimate with the corresponding

95% confidence interval. For a description of outcomes, see Figure 6.
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Figure 8: Long-term effects of ecuational tracking by gender

(a) Female subsample in System P
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(b) Female subsample in System NP
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(c) Male subsample in System P
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(d) Male subsample in System NP
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Note: All four subfigures depict the results of six different regression discontinuity estimations using the educational

outcomes as dependent variable and a dummy indicating whether a student passed the entry exam as independent

variable. The dots are point estimates with a 95% confidence interval. Figure (a) shows the results for the sample of

female students in System P, figure (b) uses the sample of female students in System NP. Figure (c) depicts the results

for male students in System P, figure (d) for male students in System NP. All estimations use a bandwidth of ±2.5

points. Table A.3 in the Appendix shows the results for all bandwidths, namely ±0.5, ±1.0, and ±2.5.
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Figure 9: Share of always-takers, compliers, and never-takers in System NP
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Note: The table shows the share of always-takers, compliers, and never-takers for both the female and the male subsample

in System NP. “Compliers” are calculated as in Angrist and Fernandez-Val (2013) for individuals who passed (did not pass)

the entry test and obtained (did not obtain) an advanced track degree, in proximity to threshold (bw±1). “Always-takers”

(“Never-takers”) based on characteristics for individuals who did not (did) pass the entry test but obtained (did not obtain)

an advanced track degree. Table A.5 shows these shares for System P.
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Figure 10: Background characteristics in System NP

(a) High education level of father
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(b) Mother working at age 12
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(c) High socioeconomic status of parents
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Note: The figure shows background characteristics of always-takers, compliers, and never-takers for the full sample

(figure (a)), the female subsample (figure (b)), and the male subsample (figure (c)) in System NP. “Compliers” are

calculated as in Angrist and Fernandez-Val (2013) for individuals who passed (did not pass) the entry test and obtained

(did not obtain) an advanced track degree, in proximity to threshold (bw±1). “Always-takers” (“Never-takers”) are

based on characteristics for individuals who did not (did) pass the entry test but obtained (did not obtain) an advanced

track degree. Background characteristics include father’s education level (high vs. low), mother’s working status at age

12 (working vs. not working), and parents’ socio-economic status at age 12 (high vs. low, split at the median).
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Table 1: Educational outcomes by school system

All System P System NP

Mean StdDev Mean StdDev Mean StdDev

Advanced track direct 72.5% 73.3% 72.2%

Advanced track attended 83.6% 87.3% 82.0%

Advanced track degree 53.5% 60.2% 50.6%

University direct 43.9% 44.6% 43.6%

University attended 53.9% 53.8% 53.9%

University degree 50.5% 50.3% 50.6%

Tertiary degree 72.0% 67.3% 74.1%

Years of schooling 16.6 3.5 16.9 3.8 16.5 3.4

Years w/o degree 0.26 0.68 0.31 0.78 0.24 0.63

No. observations 1829 565 1264

Notes: The table shows the means for nine different educational outcomes for the full sample (column “All”),

the permeable system (column “System P”), and the non-permeable system (column “System NP”). Educational

outcomes include the following variables: direct transition from primary school to advanced track as opposed

to basic/vocational track, respondent ever attended advanced track, respondent obtained advanced track degree,

direct transition from advanced track to university, respondent ever attended university, respondent has a uni-

versity degree, respondent has tertiary degree (ISCED 5A+5B), years of schooling, and the years without degree.

The variable “Years of schooling” is constructed from educational path, only including completed degrees. The

variable “Years without degree” is constructed from educational path, only including incompleted degrees.
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Table 2: Educational outcomes by school system and result in entry test

All System P System NP

failed passed failed passed failed passed

Advanced track direct 7.6% 92.9% 9.6% 93.3% 6.6% 92.7%

Advanced track attended 45.8% 95.5% 58.5% 96.3% 40.1% 95.1%

Advanced track degree 34.3% 59.6% 48.9% 63.7% 27.8% 57.7%

University direct 27.2% 49.1% 30.4% 49.1% 25.8% 49.2%

University attended 41.9% 57.6% 45.9% 56.3% 40.1% 58.2%

University degree 38.7% 54.2% 42.2% 52.8% 37.1% 54.9%

Tertiary degree 66.4% 73.7% 61.5% 69.1% 68.5% 75.8%

Years of schooling 15.7 16.9 16.3 17.1 15.4 16.8

Years w/o degree 0.23 0.27 0.30 0.31 0.20 0.26

No. observations 437 1392 135 430 302 962

Notes: The table shows the means for nine different educational outcomes for the full sample (column “All”), the

permeable system (column “System P”), and the non-permeable system (column “System NP”). The column

“failed” reports the means for students who failed the entry exam, the column “passed” reports the means for

students who passed the exam. For a description of educational outcomes, see notes Table 1.
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Table 3: RD estimates of passing the entry test on years of schooling and tertiary degree

System P System NP

Tertiary degree 0.617 0.667

0.0309 0.0613

(0.0635) (0.0420)

Years of schooling 16.52 15.55

0.321 1.164∗∗

(0.499) (0.277)

Years w/o degree 0.181 0.276

0.131 0.0714

(0.0967) (0.0508)

No. observations 342 638

Notes: The table shows the results of regression discontinuity estimations using an

indicator for tertiary degree (ISCED 5A+5B), the years of schooling, and the years of

schooling without degree as the dependent variable, and a dummy indicating whether

a student passed the entry exam as independent variable. All estimations use a

bandwidth of ±2.5 points, include linear functions in distance below and above the

passing threshold, and control for school fixed effects. Mean values (in italics) are

calculated for closest observed distance below passing threshold (-0.5 points). Robust

standard errors in parentheses. Table A.2 in the Appendix shows the results for all

bandwidths, namely ±0.5, ±1.0, and ±2.5. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01

36



Appendix

Table A.1: RD validity checks

All System P System NP

Est. p-value Est. p-value Est. p-value

Female -0.076 0.152 0.071 0.447 -0.109 0.115

Age at exam 0.009 0.902 -0.089 0.476 0.062 0.516

Car -0.028 0.598 -0.117 0.245 0.016 0.803

Financial problems -0.003 0.944 -0.031 0.682 0.010 0.848

House -0.041 0.438 -0.103 0.286 -0.015 0.814

Number of rooms -0.113 0.435 -0.109 0.647 -0.120 0.511

Parents Swiss citizenship 0.041 0.374 0.056 0.500 0.034 0.542

Father university degree 0.047 0.402 0.067 0.513 0.033 0.628

Mother working -0.013 0.817 0.050 0.602 -0.039 0.569

Mccrary-type test t =-0.731 0.465 t =0.526 0.599 t =-1.143 0.253

Notes: The table shows the RD effects of passing the entry exam on nine background variables based on retrospective

questions about the family situation at age 12 (see Figure 4 for the non-parametric estimates and the notes of the

figure for a description of the variables). The first column shows the RD estimate, the second column the p-value of

the test for the null hypothesis that the RD effect equals zero against a two-sided alternative. Results are shown for

the overall sample, and split by System P vs System NP. RD regressions are based on a bandwidth of ±2.5 points

and control for linear regression functions in distance below and above the passing threshold. All estimates control

for school fixed effects. For the Mccrary-type test, we bootstrapped the standard errors in the difference between the

proportion of observations on the passing threshold and just below the threshold (-0.5 points). We then normalized

the original distribution of exam results to the unit interval and simulated a continuous random variable with the same

mean and standard deviation. This variable was re-transformed to the scale of the orginal exam results and values were

rounded to multiples of 0.5, and we calculated the difference (and uncertainty in the difference) between the proportion

of observations just below and on the passing threshold for the discretized simulated variable. Reported numbers are a

t-statistic and p-value for a classical mean comparison test of the two differences.
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Table A.2: RD estimates of passing the entry test on educational outcomes

System P System NP

bw±0.5 bw±1.0 bw±2.5 bw±0.5 bw±1.0 bw±2.5

Advanced track direct 0.170 0.083

0.726∗∗ 0.776∗∗ 0.704∗∗ 0.807∗∗ 0.805∗∗ 0.786∗∗

(0.0601) (0.0438) (0.0653) (0.0336) (0.0265) (0.0380)

Advanced track attended 0.638 0.521

0.321∗∗ 0.339∗∗ 0.276∗∗ 0.413∗∗ 0.472∗∗ 0.434∗∗

(0.0717) (0.0572) (0.0872) (0.0531) (0.0408) (0.0633)

Advanced track degree 0.617 0.313

-0.0577 0.0307 -0.148 0.180∗∗ 0.232∗∗ 0.172∗∗

(0.0816) (0.0647) (0.0948) (0.0557) (0.0422) (0.0631)

University direct 0.383 0.281

0.0372 0.101 0.0343 0.128∗ 0.184∗∗ 0.131∗

(0.0814) (0.0636) (0.0956) (0.0542) (0.0408) (0.0612)

University attended 0.511 0.417

0.00631 0.0591 0.00600 0.0956 0.161∗∗ 0.133∗

(0.0835) (0.0657) (0.0985) (0.0583) (0.0441) (0.0668)

University degree 0.489 0.354

-0.0199 0.0333 -0.0192 0.131∗ 0.174∗∗ 0.165∗

(0.0835) (0.0657) (0.0986) (0.0569) (0.0431) (0.0654)

Tertiary degree 0.617 0.667

0.0322 0.0309 -0.000450 0.0424 0.0613 0.0481

(0.0809) (0.0635) (0.0952) (0.0546) (0.0420) (0.0623)

Years of schooling 16.52 15.55

0.157 0.321 -0.508 0.950∗ 1.164∗∗ 1.132∗∗

(0.649) (0.499) (0.743) (0.377) (0.277) (0.435)

Years w/o degree 0.181 0.276

0.206 0.131 0.199 -0.0173 0.0714 0.0336

(0.120) (0.0967) (0.148) (0.0735) (0.0508) (0.0814)

No. observations 211 342 565 390 638 1264

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by System P

vs System NP. Columns bw±0.5 and bw±1 show non-parametric RD estimates using mean comparison of outcomes

in proximity to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5 show parametric RD estimates

controlling for linear regression functions in distance below and above passing threshold (bandwidth ±2.5 points). All

estimates control for school fixed effects. Mean values (in italics) are calculated for closest observed distance below

passing threshold (-0.5 points). Robust standard errors in parentheses. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.3: Heterogeneity in RD estimates by gender

System P System NP

Female Male Female Male

bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5

Advanced track direct 0.111 0.167 0.047 0.121

0.829∗∗ 0.770∗∗ 0.752∗∗ 0.672∗∗ 0.847∗∗ 0.801∗∗∗ 0.773∗∗ 0.765∗∗

(0.0577) (0.100) (0.0584) (0.0851) (0.0379) (0.0569) (0.0368) (0.507)

Advanced track attended 0.630 0.625 0.297 0.566

0.314∗∗ 0.238 0.352∗∗ 0.302∗∗ 0.635∗∗ 0.530∗∗∗ 0.361∗∗ 0.355∗∗

(0.0968) (0.153) (0.0705) (0.107) (0.0616) (0.0971) (0.0514) (0.0796)

Advanced track degree 0.519 0.604 0.141 0.384

-0.0195 -0.0539 0.0492 -0.186 0.347∗∗ 0.292∗∗∗ 0.144∗ 0.0736

(0.104) (0.160) (0.0803) (0.115) (0.0623) (0.0919) (0.0556) (0.0825)

University direct 0.296 0.396 0.125 0.333

-0.0246 0.0955 0.177∗ 0.0388 0.201∗∗ 0.153∗ 0.139∗ 0.0793

(0.0987) (0.153) (0.0813) (0.120) (0.0588) (0.0883) (0.0543) (0.0806)

University attended 0.444 0.521 0.234 0.465

-0.0491 0.0281 0.126 0.0086 0.226∗∗ 0.137 0.0933 0.0890

(0.109) (0.166) (0.0819) (0.121) (0.0700) (0.109) (0.0559) (0.0832)

University degree 0.407 0.500 0.156 0.434

-0.0621 0.0460 0.0911 -0.0353 0.238∗∗ 0.188∗∗ 0.0975 0.100

(0.107) (0.163) (0.0824) (0.121) (0.0628) (0.0978) (0.0559) (0.0833)

Tertiary degree 0.556 0.667 0.516 0.768

-0.0088 0.163 0.0442 -0.0718 0.122 0.0824 0.0008 -0.0123

(0.109) (0.164) (0.0768) (0.112) (0.0747) (0.112) (0.0480) (0.0721)

Years of schooling 15.73 16.89 14.49 15.91

0.188 0.462 0.401 -0.919 1.232∗∗ 0.963 0.874∗ 0.918

(0.639) (0.984) (0.679) (0.989) (0.425) (0.641) (0.359) (0.570)

Years w/o degree 0.500 0.083 0.219 0.192

-0.123 -0.284 0.277∗∗ 0.461∗∗ 0.120 0.0181 0.0555 0.0441

(0.218) (0.367) (0.0839) (0.123) (0.0920) (0.147) (0.0632) (0.100)

No. observations 133 204 209 361 197 374 441 890

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by System P vs System

NP and by gender. Columns bw±0.5 and bw±1 show non-parametric RD estimates using mean comparison of outcomes

in proximity to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5 show parametric RD estimates

controlling for linear regression functions in distance below and above passing threshold (bandwidth ±2.5 points). All

estimates control for school fixed effects. Mean values (in italics) are calculated for closest observed distance below passing

threshold (-0.5 points). Robust standard errors in parentheses. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.4: Heterogeneity in female RD estimates in System NP

Parental SES at age 12 Before/After 1971 Mother working at age 12

High Low Before After Yes No

Advanced track direct 0.000 0.030 0.080 0.026 0.000 0.056

0.873∗∗ 0.868∗∗ 0.750∗∗ 0.889∗∗ 0.889∗∗ 0.861∗∗

(0.0490) (0.0592) (0.0875) (0.0392) (0.0449) (0.0509)

Advanced track attended 0.118 0.303 0.360 0.256 0.320 0.278

0.607∗∗ 0.785∗∗ 0.608∗∗ 0.659∗∗ 0.580∗∗ 0.669∗∗

(0.0864) (0.0941) (0.102) (0.0778) (0.104) (0.0808)

Advanced track degree 0.118 0.182 0.120 0.154 0.200 0.111

0.310∗∗ 0.348∗∗ 0.294∗∗ 0.361∗∗ 0.392∗∗ 0.315∗∗

(0.0904) (0.118) (0.104) (0.0800) (0.107) (0.0814)

University direct 0.059 0.182 0.080 0.154 0.120 0.139

0.115 0.251∗ 0.252∗∗ 0.173∗∗ 0.276∗∗ 0.144

(0.0887) (0.0976) (0.0903) (0.0770) (0.0968) (0.0807)

University attended 0.235 0.242 0.240 0.231 0.280 0.222

0.226∗ 0.194 0.179 0.256∗∗ 0.266∗ 0.183

(0.0990) (0.136) (0.120) (0.0868) (0.120) (0.0925)

University degree 0.059 0.182 0.120 0.179 0.160 0.167

0.216∗ 0.292∗∗ 0.248∗ 0.233∗∗ 0.329∗∗ 0.176∗

(0.0910) (0.100) (0.0988) (0.0813) (0.103) (0.0860)

Tertiary degree 0.647 0.455 0.520 0.513 0.480 0.556

0.200 -0.0505 0.0713 0.138 0.223 0.0348

(0.106) (0.145) (0.133) (0.0945) (0.118) (0.104)

Years of schooling 14.236 14.707 14.424 14.538 14.473 14.578

1.257∗ 1.309 0.446 1.607∗∗ 2.036∗∗∗ 0.773

(0.623) (0.760) (0.661) (0.547) (0.740) (0.556)

Years w/o degree 0.235 0.288 0.340 0.141 0.220 0.236

0.0243 0.144 0.0913 0.171 0.0463 0.109

(0.131) (0.195) (0.210) (0.0930) (0.128) (0.135)

No. observations 98 65 64 133 79 106

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes for female students split

by three background variables that include whether parents had a high socioeconomic status at the time of the exam

(columns 2 and 3, split at the median value), whether students took the exam before or after 1971 (columns 4 and 5),

and whether a student’s mother was working at age 12 (columns 6 and 7). All estimations use a bandwidth of ±2.5

and control for school fixed effects. Mean values (in italics) are calculated for closest observed distance below passing

threshold (-0.5 points). Robust standard errors in parentheses. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.5: Background characteristics System P

Total Compliers Always-takers Never-takers

A. Overall sample (N = 1264) 100.0% 3.7% 57.3% 39.0%

Father’s education level high 40.5% - 39.7% 31.1%

Mother working at age 12 31.1% - 20.7% 33.1%

Parents’ socio-economic status high 45.1% - 50.0% 42.3%

B. Female sub-sample (N = 375) 100.0% 2.9% 51.9% 45.3%

Father’s education level high 47.5% - 50.0% 31.7%

Mother working at age 12 34.5% - 23.5% 30.0%

Parents’ socio-economic status high 53.0% - 62.5% 50.9%

C. Male sub-sample (N = 889) 100.0% 4.8% 60.4% 34.8%

Father’s education level high 36.2% - 35.0% 30.6%

Mother working at age 12 29.2% - 19.5% 35.6%

Parents’ socio-economic status high 40.4% - 44.7% 34.8%

Notes: The table shows the share of always-takers, compliers, and never-takers (in italics) as well as background charac-

teristics of these groups for the full sample (Panel A), the female subsample (Panel B), and the male subsample (Panel C)

in System P. Column “Total” displays proportions in System NP sample (overall and by gender). Column “Compliers”

calculated as in Angrist and Fernandez-Val (2013) for individuals who passed (did not pass) the entry test and obtained

(did not obtain) an advanced track degree, in proximity to threshold (bw±1). “Always-takers” (“Never-takers”) based

on characteristics for individuals who did not (did) pass the entry test but obtained (did not obtain) an advanced track

degree. Background characteristics include father’s education level (high vs. low), mother’s working status at age 12

(working vs. not working), and parents’ socio-economic status at age 12 (high vs. low, split at the median).
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Table A.6: Heterogeneity in male RD estimates in System NP

Parental SES at age 12 Before/After 1971 Mother working at age 12

High Low Before After Yes No

Advanced track direct 0.106 0.073 0.130 0.113 0.143 0.069

0.820∗∗ 0.803∗∗ 0.713∗∗ 0.830∗∗ 0.779∗∗ 0.821∗∗

(0.0505) (0.0496) (0.0565) (0.0477) (0.0650) (0.0402)

Advanced track attended 0.574 0.536 0.522 0.604 0.600 0.534

0.375∗∗ 0.380∗∗ 0.382∗∗ 0.340∗∗ 0.350∗∗ 0.389∗∗

(0.0753) (0.0808) (0.0726) (0.0694) (0.0871) (0.0666)

Advanced track degree 0.425 0.366 0.260 0.491 0.400 0.414

0.131 0.108 0.0816 0.229∗∗ 0.130 0.105

(0.0842) (0.0843) (0.0785) (0.0761) (0.0981) (0.0728)

University direct 0.383 0.366 0.217 0.434 0.314 0.379

0.114 0.0495 0.125 0.179∗ 0.118 0.0984

(0.0823) (0.0857) (0.0780) (0.0720) (0.0940) (0.0718)

University attended 0.531 0.439 0.391 0.528 0.514 0.465

0.0362 0.101 0.0775 0.130 -0.00824 0.111

(0.0825) (0.0863) (0.0812) (0.0763) (0.0969) (0.0731)

University degree 0.489 0.439 0.391 0.472 0.485 0.431

0.0507 0.0667 0.0491 0.162∗ 0.0191 0.103

(0.0832) (0.0863) (0.0808) (0.0770) (0.0964) (0.0732)

Tertiary degree 0.681 0.804 0.739 0.792 0.771 0.741

0.0902 -0.0519 -0.0225 0.0392 -0.0541 0.0416

(0.0775) (0.0702) (0.0715) (0.0612) (0.0787) (0.0649)

Years of schooling 15.965 15.830 15.719 16.086 15.674 16.057

1.005 0.536 0.663 1.192∗ 1.024 0.625

(0.596) (0.458) (0.489) (0.520) (0.577) (0.494)

Years w/o degree 0.191 0.171 0.120 0.255 0.143 0.206

0.0417 0.0974 0.147 -0.0280 0.0499 0.0621

(0.0975) (0.0878) (0.0890) (0.0892) (0.0891) (0.0855)

No. observations 187 189 227 214 135 270

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes for the male sample

split by three background variables that include whether parents had a high socioeconomic status at the time of the

exam (columns 2 and 3, split at the median value), whether students took the exam before or after 1971 (columns 4

and 5), and whether a student’s mother was working at age 12 (columns 6 and 7). All estimations use a bandwidth

of ±2.5 and control for school fixed effects. Mean values (in italics) are calculated for closest observed distance below

passing threshold (-0.5 points). Robust standard errors in parentheses. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.7: Heterogeneity in female RD estimates by father’s educational level

System P System NP

high low high low

bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5

Advanced track direct 0.115 0.150 0.021 0.031

0.832∗∗ 0.800∗∗ 0.762∗∗ 0.668∗∗ 0.855∗∗ 0.862∗∗ 0.817∗∗ 0.815∗∗

(0.0675) (0.0994) (0.0616) (0.0911) (0.0465) (0.0526) (0.0315) (0.0469)

Advanced track attended 0.729 0.590 0.458 0.432

0.225∗ 0.126 0.374∗∗ 0.346∗∗ 0.501∗∗ 0.533∗∗ 0.484∗∗ 0.418∗∗

(0.0908) (0.145) (0.0796) (0.118) (0.0739) (0.117) (0.0537) (0.0840)

Advanced track degree 0.577 0.610 0.354 0.284

0.0727 -0.148 -0.0352 -0.191 0.288∗∗ 0.214 0.178∗∗ 0.107

(0.109) (0.168) (0.0893) (0.130) (0.0819) (0.125) (0.0545) (0.0830)

University direct 0.462 0.350 0.313 0.263

0.0454 -0.122 0.0647 0.0363 0.196∗ 0.106 0.130∗ 0.0623

(0.112) (0.171) (0.0883) (0.135) (0.0814) (0.124) (0.0535) (0.0805)

University attended 0.540 0.525 0.438 0.358

0.0438 -0.0869 -0.00793 0.00459 0.203∗ 0.212 0.131∗ 0.0868

(0.113) (0.175) (0.0914) (0.136) (0.0848) (0.128) (0.0568) (0.0862)

University degree 0.538 0.500 0.396 0.305

0.0242 -0.118 -0.0523 -0.0430 0.208∗ 0.235 0.146∗∗ 0.128

(0.113) (0.175) (0.0914) (0.138) (0.0842) (0.127) (0.0551) (0.0834)

Tertiary degree 0.731 0.650 0.667 0.653

-0.0428 -0.190 -0.0707 -0.0713 0.145 0.219∗ 0.0476 0.00998

(0.0984) (0.161) (0.0880) (0.127) (0.0775) (0.110) (0.0559) (0.0856)

Years of schooling 16.01 17.18 16.07 14.99

1.101 0.285 -0.659 -1.366 1.612∗∗ 1.498 1.038∗∗ 1.122∗

(0.715) (1.167) (0.733) (1.063) (0.610) (0.953) (0.316) (0.516)

Years w/o degree 0.154 0.237 0.177 0.226

0.191 0.336 0.185 0.281 0.0843 0.118 0.0493 -0.0489

(0.138) (0.244) (0.122) (0.177) (0.0892) (0.149) (0.0688) (0.107)

No. observations 120 193 172 284 182 366 385 775

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by father’s educational

level. Columns bw±0.5 and bw±1 show non-parametric RD estimates using mean comparison of outcomes in proximity

to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5 show parametric RD estimates controlling for

linear regression functions in distance below and above passing threshold (bandwidth ±2.5 points). All estimates control

for school fixed effects. Mean values (in italics) are calculated for closest observed distance below passing threshold (-0.5

points). Robust standard errors in parentheses.

Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.8: Heterogeneity in female RD estimates by mother’s working status at age 12

System P System NP

Working Not working Working Not working

bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5

Advanced track direct 0.118 0.140 0.017 0.043

0.821∗∗ 0.749∗∗ 0.780∗∗ 0.709∗∗ 0.833∗∗ 0.821∗∗ 0.834∗∗ 0.837∗∗

(0.0852) (0.124) (0.0535) (0.0803) (0.0419) (0.0598) (0.0312) (0.0420)

Advanced track attended 0.529 0.680 0.483 0.436

0.442∗∗ 0.485∗∗ 0.289∗∗ 0.207 0.451∗∗ 0.384∗∗ 0.498∗∗ 0.488∗∗

(0.123) (0.179) (0.0681) (0.106) (0.0678) (0.105) (0.0531) (0.0830)

Advanced track degree 0.471 0.620 0.317 0.298

0.0978 -0.152 0.00327 -0.158 0.237∗∗ 0.121 0.203∗∗ 0.167∗

(0.137) (0.183) (0.0790) (0.120) (0.0727) (0.108) (0.0560) (0.0836)

University direct 0.176 0.440 0.233 0.287

0.256∗ 0.233 0.0307 -0.0759 0.190∗∗ 0.0922 0.147∗∗ 0.109

(0.112) (0.162) (0.0812) (0.124) (0.0682) (0.0962) (0.0552) (0.0838)

University attended 0.310 0.580 0.417 0.372

0.263∗ 0.349 -0.0360 -0.142 0.111 0.0000233 0.168∗∗ 0.192∗

(0.129) (0.195) (0.0814) (0.124) (0.0758) (0.111) (0.0580) (0.0879)

University degree 0.294 0.560 0.350 0.330

0.176 0.264 -0.0474 -0.158 0.158∗ 0.0948 0.163∗∗ 0.192∗

(0.129) (0.195) (0.0818) (0.124) (0.0736) (0.108) (0.0571) (0.0870)

Tertiary degree 0.588 0.678 0.650 0.670

0.0378 0.0698 -0.0427 -0.127 0.0641 -0.0294 0.0625 0.104

(0.135) (0.196) (0.0766) (0.117) (0.0697) (0.106) (0.0558) (0.0807)

Years of schooling 15.84 16.86 15.17 15.49

0.489 -0.665 0.131 -0.666 1.510∗∗ 1.002 0.892∗ 1.217∗

(0.871) (1.345) (0.650) (0.974) (0.458) (0.661) (0.374) (0.601)

Years w/o degree 0.176 0.190 0.175 0.218

0.226 0.654∗ 0.196 0.190 0.0409 0.00946 0.0733 0.00614

(0.168) (0.285) (0.107) (0.145) (0.0723) (0.109) (0.0701) (0.112)

No. observations 91 151 205 334 214 435 376 746

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by the father’s

educational level for the sample of female students. Columns bw±0.5 and bw±1 show non-parametric RD estimates using

mean comparison of outcomes in proximity to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5

show parametric RD estimates controlling for linear regression functions in distance below and above passing threshold

(bandwidth ±2.5 points). All estimations control for school fixed effects. Mean values (in italics) are calculated for closest

observed distance below passing threshold (-0.5 points). Robust standard errors in parentheses.

Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.9: Heterogeneity in female RD estimates by parents’ socio-economic status

System P System NP

High SES Low SES High SES Low SES

bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5 bw±1.0 bw±2.5

Advanced track direct 0.057 0.241 0.013 0.034

0.855∗∗ 0.874∗∗ 0.700∗∗ 0.549∗∗ 0.844∗∗ 0.848∗∗ 0.835∗∗ 0.846∗∗

(0.0488) (0.0573) (0.0827) (0.121) (0.0355) (0.0480) (0.0368) (0.0480)

Advanced track attended 0.657 0.621 0.475 0.414

0.293∗∗ 0.266 0.367∗∗ 0.325∗ 0.472∗∗ 0.494∗∗ 0.507∗∗ 0.416∗∗

(0.0839) (0.139) (0.0921) (0.135) (0.0583) (0.0921) (0.0680) (0.104)

Advanced track degree 0.543 0.617 0.325 0.293

0.115 -0.0834 -0.0775 -0.261 0.215∗∗ 0.154 0.193∗∗ 0.106

(0.0965) (0.150) (0.102) (0.147) (0.0630) (0.0935) (0.0693) (0.108)

University direct 0.400 0.345 0.300 0.276

0.0492 -0.155 0.0996 0.141 0.134∗ 0.0460 0.126 0.0488

(0.0976) (0.147) (0.100) (0.151) (0.0617) (0.0931) (0.0690) (0.104)

University attended 0.514 0.517 0.417 0.379

0.0405 -0.0620 0.0134 0.0469 0.124 0.117 0.149∗ 0.101

(0.0988) (0.158) (0.106) (0.156) (0.0650) (0.0979) (0.0729) (0.112)

University degree 0.486 0.510 0.362 0.328

0.0124 -0.119 -0.0441 -0.00278 0.134∗ 0.154 0.159∗ 0.137

(0.0989) (0.158) (0.105) (0.155) (0.0638) (0.0957) (0.0716) (0.109)

Tertiary degree 0.629 0.724 0.587 0.759

0.0339 -0.0553 -0.158 -0.166 0.149∗ 0.214∗ -0.0426 -0.101

(0.0952) (0.152) (0.0931) (0.137) (0.0634) (0.0922) (0.0640) (0.101)

Years of schooling 15.88 17.49 15.45 15.36

1.041 -0.126 -0.949 -1.408 1.218∗∗ 1.321∗ 0.918∗ 0.709

(0.639) (1.005) (0.890) (1.310) (0.438) (0.657) (0.398) (0.659)

Years w/o degree 0.229 0.190 0.231 0.198

0.0813 0.437 0.290∗ 0.275 0.0255 -0.0281 0.0989 0.0232

(0.135) (0.230) (0.133) (0.202) (0.0769) (0.128) (0.0804) (0.123)

No. observations 138 203 139 247 285 563 254 521

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by the mother’s

working status for the sample of female students. Columns bw±0.5 and bw±1 show non-parametric RD estimates using

mean comparison of outcomes in proximity to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5

show parametric RD estimates controlling for linear regression functions in distance below and above passing threshold

(bandwidth ±2.5 points). All estimations control for school fixed effects. Mean values (in italics) are calculated for closest

observed distance below passing threshold (-0.5 points). Robust standard errors in parentheses.

Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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Table A.10: RD estimates of passing the entry test with standardized test scores

System P System NP

bw±0.5 bw±1.0 bw±2.5 bw±0.5 bw±1.0 bw±2.5

Advanced track direct 0.170 0.083

0.806∗∗ 0.825∗∗ 0.753∗∗ 0.785∗∗ 0.853∗∗ 0.785∗∗

(0.0368) (0.0304) (0.0701) (0.0329) (0.0190) (0.0375)

Advanced track attended 0.638 0.521

0.333∗∗ 0.377∗∗ 0.243∗∗ 0.425∗∗ 0.551∗∗ 0.463∗∗

(0.0525) (0.0452) (0.0921) (0.0483) (0.0324) (0.0635)

Advanced track degree 0.617 0.313

0.0131 0.111∗ -0.118 0.203∗∗ 0.268∗∗ 0.172∗∗

(0.0614) (0.0522) (0.0931) (0.0501) (0.0342) (0.0610)

University direct 0.383 0.281

0.115 0.114 0.101 0.152∗∗ 0.217∗∗ 0.149∗

(0.0593) (0.0605) (0.0852) (0.0486) (0.0334) (0.0595)

University attended 0.511 0.417

0.0574 0.0988 0.0141 0.118∗ 0.174∗∗ 0.146∗

(0.0621) (0.0526) (0.101) (0.0526) (0.0361) (0.0653)

University degree 0.489 0.354

0.0539 0.0906 -0.0635 0.145∗∗ 0.170∗∗ 0.171∗∗

(0.0621) (0.0525) (0.0903) (0.0514) (0.0356) (0.0641)

Tertiary degree 0.617 0.667

0.0384 0.0468 -0.0746 0.0407 0.0639 0.0339

(0.0594) (0.0504) (0.0958) (0.0493) (0.0341) (0.0623)

Years of schooling 16.52 15.55

0.179 0.751 -0.947 0.976∗∗ 1.330∗∗ 1.085∗∗

(0.502) (0.403) (0.772) (0.338) (0.225) (0.416)

Years w/o degree 0.181 0.276

0.170 0.118 0.493 0.0248 0.0500 0.0326

(0.0943) (0.0785) (0.265) (0.0640) (0.0433) (0.0773)

No. observations 211 342 565 390 638 1264

Notes: The table shows the RD effects of passing the entry exam on nine educational outcomes split by System P

vs System NP. Columns bw±0.5 and bw±1 show non-parametric RD estimates using mean comparison of outcomes

in proximity to passing threshold (bandwidth ±0.5 or ±1.0 points). Columns bw±2.5 show parametric RD estimates

controlling for linear regression functions in distance below and above passing threshold (bandwidth ±2.5 points). All

estimates control for school fixed effects. Test scores are standardized by the standard deviation in a given school and

school year. Mean values (in italics) are calculated for closest observed distance below passing threshold (-0.5 points).

Robust standard errors in parentheses. Significance levels: ∗ p < 0.05, ∗∗ p < 0.01
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