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Abstract

Decisions about admission to selective schools usually rely on perfor-
mance measures. To reach a required achievement threshold students
may make use of additional resources, such as private tutoring. We
investigate how the use of private tutoring relates to the transition prob-
ability to an academically demanding post compulsory school and the
probability to successfully pass through this school, controlling for the
students competencies after tutoring, but before the transition. Using
PISA and linked register data from Switzerland, we find that students
who had private tutoring before the transition are more likely to fail
in the selective school than students who had the same competencies

without tutoring.
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1 Introduction

In most countries, access to prestigious, high quality schools at upper-
secondary level is selective and restrictive. In order to positively influence
the chances of their children to access such schools, parents often organize
private tutoring for their children. Therefore, it is not surprising that while
private tutoring is widely prevalent in many countries all over the world (Park
et al., 2016; Hille et al., 2016), participation rates are higher in countries
with a highly selective school system (Bray, 2009). While there is a growing,
although not abundant, literature about the causal impact of private tutoring
(Cole, 2016; Hof, 2014; Fryer and Howard-Noveck, 2020; Zhang and Xie, 2015;
Zhang, 2013) on competencies, there is — to our knowledge — still a lack of
knowledge about the mid- and long-term effects of private tutoring.

In this paper we fill some of this gap by looking at the impact of private
tutoring on the success to pass the first years of selective academic schools
at upper-secondary level (baccalaureate schools). We are not addressing the
question, whether the use of private tutoring increases the competencies of
the students,’ but rather look at the success rates of students of comparable
competencies in the first years of baccalaureate school, comparing those who
entered the schools without private tutoring lessons to those who had made
use of private tutoring before entering. Hence, if we assume that private
tutoring has a positive impact on competencies, we compare the success
probability of students who had reached a certain competence level without
private tutoring with students who had reached the same levels only thanks
to private tutoring. If, however, the impact of private tutoring is modest or
negligible, we just compare students with similar abilities with and without
private tutoring.

From the point of view of educational policy making, this paper is
of interest, because the admission processes to selective schools are all
explicitly or implicitly designed in a way to predict a students’ academic
potential, which should be linked to the probability to successfully pass the
baccalaureate school. Independent of whether grade point averages (GPA) of
previous school years, teacher recommendations or standardized external tests
are used to make the entry selection, these systems all have in common that

those students who pass the entry threshold are seen fit to pass the selective

"Hof (2014) studies the direct effects of tutoring on competencies in a similar setting.



upper-secondary academic schools. However, some students may have passed
the thresholds only by taking extra training (private tutoring) and others
have passed the thresholds without any extra effort. This difference — and
the information contained therein — is not taken into account when the
educational authorities make their selection, but it could be predictive for
future academic success. Therefore our paper addresses this question whether
students of comparable competencies with and without prior private tutoring
really have the same success probability in the first years of a selective
academic program.

To address this research question, we use PISA (Program for International
Student Assessment) test data from 2012 from over 12’000 Swiss students,
that was merged with register data that allows us to follow the educational
progress of these students after the PISA test was taken. We also make use
of the fact that in 2012, as a national option, Switzerland included a detailed
survey on private tutoring in the PISA questionnaire. PISA is a low-stake
exam as the outcome does not matter for the student taking it. Learning
to the test will therefore not be an issue. As we focus on the students skills
— a snapshot of where the student is — a low-stake exam is preferable to a
high-stake one, as the students will not make any extra effort to raise their
scores (Akyol et al., 2018). However, we have to assume that students with
and without private tutoring do not differ in their attitude to taking a low
stake test and that individual test scores are not biased in a systematic way.

Our empirical results indicate that it matters for the success rate in a
selective program how a certain competence level before entering the program
was reached. Students with private tutoring do worse in baccalaureate schools,
i.e. they have a higher probability of failing the first year — which is the
most selective year — , either by dropping out or repeating the first year.
The differences in the success rates between the two groups even grow in
the successive years. The results highlight the fact that passing a particular
threshold at the time of selection does not reveal all the necessary information
to predict the future academic ability of students.

This paper is structured as follows. Section 2 describes the Swiss educa-
tion system. Section 3 describes the data. Section 4 reports the results, and

Section 5 presents the conclusion.



2 Swiss Education System

Compulsory education in Switzerland comprises kindergarten plus nine years
of schooling, with six years of primary school and three years of lower
secondary school. At the lower secondary school level, different school type
models exist that vary from region (canton) to region. The majority of
school type models sort students into different school tracks according to
their intellectual abilities. Although two to four different tracks exist, the
majority of regions apply a three-track model: an upper-level school track
(pre-baccalaureate), which teaches the more intellectually demanding courses;
an advanced level school track, and finally, one offering basic-level courses.

After finishing compulsory schooling (9th grade), students can choose
between two different possibilities: full-time general schooling (baccalaureate
school preparing for university) or vocational schooling, of which most of the
programs are so-called dual (school plus firm based training; apprenticeships).
Approximately 20 per cent of school graduates attend an academic baccalau-
reate school, which prepares for university. All baccalaureate schools in
Switzerland lead to nation-wide free access to all universities. However there
exists neither a national leaving exam at the end of compulsory education,
nor a national entrance exam for baccalaureate schools.

The Swiss education system comprises different regions with independent
educational policies, which leads to a considerable variation in the education
options within compulsory education (tracking), as well as in how baccalau-
reate schools and the access to them is organized. Requirements and entry
procedures for admission to baccalaureate schools differ considerably by the
track in compulsory education and regional rules, but in simplified terms, we
can identify three types of entry procedure. Type 1 concerns students who
are pre-tracked for baccalaureate schools and requires the students mainly
to reach a sufficient GPA in order to transition into the post-compulsory
baccalaureate school. Type 2 (for not pre-tracked students) characteristically
does not entail a leaving or entrance exam, but relies instead on previous
attainment records (Grade Point Average (GPA)) and/or the teachers’ eval-
uation of the students. Under Type 3, a leaving or entrance exam usually
determines admission to the baccalaureate school, comparable to a standard-
ized achievement test (SAT). Several regions offer Type 1 combined with

either Type 2 or 3.



3 Data

We match data from the PISA 2012 survey to register data on student
enrollment in the Swiss educational system. This allows us to follow the
PISA participants’ transition into upper secondary education and their
success within their chosen educational path. The register data is provided
by the Federal Statistical Office Switzerland and contains yearly information
on all students who are enrolled in any type of educational institution.
This study focuses on the first two years after compulsory school. In the
first year, in which the transition itself is captured, the observed students
decide between a direct transition or a gap year, and between vocational
or general education if they enter upper secondary education without delay.
The second year captures whether the students are still enrolled in the chosen
educational program one year later, given that they transitioned without
delay. In particular for students who enter general education with the goal
to earn a baccalaureate degree the first year is most prone to drop outs and
hence indicative of overall success in the chosen educational program.

We use two different samples for the different stages of our analysis: In
the first step we analyze whether the students enter a baccalaureate school,
using the transition sample, which includes all students in the PISA study.
In the second step we investigate whether students in baccalaureate schools
are still on-track one year later (on-track). For this analysis we focus on
those students, who did transition into a baccalaureate school; the progress
sample.

Due to regional oversampling of students in the last year of compulsory
school in the PISA study we observe a large sample of 12’577 school leavers
in 2012 and a sample of 3020 students who started with a baccalaureate
school. Additional to the international student background questionnaire,
the Swiss PISA 2012 questionnaire included a detailed survey on private
tutoring as a national option.? The survey focused on self-initiated tutoring,
i.e., private tutoring not initiated by the school or some official party but

rather by the student’s parents or the student him or herself. Furthermore,

2For the first time, private tutoring in Switzerland was surveyed in 2009. In the period
between 2009 and 2012 the rate in self-initiated private tutoring increased by 10 percent
(Hof and Wolter, 2014).



this self-initiated is a fee-based private tutoring in academic subjects.?
The questions provide information about the frequencies, motives, and
other relevant variables related to private tutoring in 8/9th grade among
9th graders.* The combination of this additional information, the PISA
scores and the register data allows us to analyze whether students who had
obtained the same PISA scores and are comparable in many other ways (the
PISA background survey provides us with a rich set of observable student
characteristics), but differ in relation of making use of private tutoring prior
to the PISA test, have similar or different success rates in passing the first
year of the academic baccalaureate school.

We code the variable private tutoring as binary variable if the student
had any private tutoring in the 8/9th grade. As a robustness check we
additionally create a variable that captures only private tutoring that took
place on a regular basis, e.g., tutoring over several weeks or months (as a
distinction to private tutoring on an irregular basis, e.g., tutoring during
some lessons, which is included in the first binary variable).

The PISA data set further provides data on the achievement scores in
mathematics, language and science which we use as proxies for cognitive
skills. The focus of the 2012 PISA test was on mathematics, therefore the
math scores are the most precisely measured test scores. Further not all
students have had a language or science test, which is why we focus on math
skills in our main analysis. It is important to note again that these skills
are measured after the tutoring has taken place. We also use the OECD
thresholds to categorize students into competence levels from 1 (low) to 6
(high) which help to better understand the actual meaning of the continuous
PISA scores. Since we investigate the transition and progress in baccalaureate
schools, which are academically demanding, we are particularly interested in
high-performing students (PISA competence level 4 to 6). While the PISA
test as such is not used for the transition decision, the competencies that are

demanded for the transition into a baccalaureate school closely correspond

3Past research (for example Banerjee et al., 2007; De Paola and Scoppa, 2014) focused
mainly on remedial private tutoring programs, i.e., tutoring programs explicitly targeting
weaker students lagging behind in some academic skills.

4While we base our main analyses on an aggregated index that includes any tutoring, it
is possible to distinguish between different types of tutoring and different motives. Figure
A1l in the Appendix reports the average share of students by the relevant group and type
or motive of tutoring. Using the additional information on motives in the analysis does
not lead to qualitatively different results.



to a PISA competence level of at least 4 in all subjects.

The PISA student survey elicits whether the students had been delayed
for class during the weeks preceding the test. We use this information on
punctuality as a proxy for non-cognitive skills®, as a binary variable, with a
value 1 if never late for school.

In addition to the tutoring and skills variables we include a number
of socio-demographic and regional control variables. Most of the socio-
demographic variables are taken from the PISA test. The migration back-
ground indicates whether the student has been either born abroad or whose
parents have not been born in Switzerland. We generate a dummy variable
for missing migration background. Language is a binary variable that cap-
tures if the language the student speaks at home matches with the language
of the PISA test. Missing values are again captured by a dummy variable.
The variable parents’ education reports the highest education of any parent
in the family in years of education. The socio-economic status is captured
by the HISEI index for the parent with the higher ranking occupation. For
the regional controls we use additional information from the statistical office
Switzerland. We include an indicator for the share of students in baccalau-
reate schools and the share of students in vocational education. Finally we
control for the language region with a dummy for the German speaking part
of Switzerland.

Table 1 reports the summary statistics for the most important variables
for both samples, transition and progress. The samples are split in the group
of students who report to have had any paid private tutoring in the 8th or
9th grade and those who did not. We can observe that the students with
tutoring are less likely to transition into a baccalaureate school, and fare
worse on all cognitive and non-cognitive skills than the average of students
who did not take private tutoring. This is not surprising, because it can
be assumed that students with lower competencies have a larger need for
private tutoring and that they have on average worse competencies than
other students even after private tutoring. This reverse causality, however, is
not problematic for our study, since we conduct our analyses conditional on
having the same competencies with or without private tutoring. We further

observe that the parents’ education is positively related with having tutoring.

SPunctuality is a facet of conscientiousness, a personality trait that is highly predictive
for education and labor market outcomes (see e.g. Almlund et al., 2011).



Figure 1: Number of students with and without tutoring
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Living in the German-speaking part of Switzerland is negatively related
to having had any tutoring. Among the students who do transition into a
baccalaureate school, those who had tutoring have a higher rate of failing

the first year. But also in this sub-sample they have on average lower skills.

Table 1: Descriptive statistics

Transition sample Progress sample
No tutoring Tutoring No tutoring Tutoring
Mean SD Mean SD Mean SD Mean SD

transition 0.25  (0.43) 0.23  (0.42)

success 0.84  (0.36) 0.74  (0.44)
math score 537.15 (81.80) 512.40 (77.02) 599.88 (65.41) 565.23  (67.54)
language score 511.01 (79.43) 497.60 (77.05) 575.57  (60.87) 554.38 (61.05)
science score 515.45 (77.78) 496.26 (74.62) 574.57 (62.85) 548.06 (63.44)
punctuality 0.76 (0.43) 0.70 (0.46) 0.73 (0.44) 0.68 (0.47)
migrant 023  (0.42) 0.25  (0.44) 0.21  (0.40) 0.25  (0.43)
language 0.78 (0.41) 0.76 (0.43) 0.81 (0.39) 0.79 (0.41)
female 0.49 (0.50) 0.55 (0.50) 0.56 (0.50) 0.61 (0.49)
age 15.89  (0.61) 1591  (0.62) 15.63  (0.54) 15.70  (0.57)
parents’ edu 14.01  (2.89) 14.33  (2.90) 1537 (2.57) 1549  (2.59)
SES 53.82  (18.79) 55.55  (18.47) 61.73  (16.49) 61.44 (17.18)
German-speaking  0.49 (0.50) 0.43 (0.50) 0.34 (0.47) 0.29 (0.45)
share GE 2291  (4.91) 2359  (5.18) 25.13  (5.87) 25.58  (5.79)
share VE 58.21  (7.93) 56.96  (8.51) 54.78  (9.85) 53.70  (9.85)
Observations 8,202 4,375 2,028 987

Figure 1 illustrates the number of students with and without tutoring by
math level. Since the progress sample includes only students who enter a
baccalaureate school, the majority of them scored on the PISA math test

above level 4.



4 Results

We start by estimating the marginal effects of tutoring on the probability to
enter a baccalaureate school. For the students who did start a baccalaureate
school, we then estimate the probability to successfully pass the first year of
the program. In addition to the average marginal effects we are especially
interested in the marginal effects of tutoring at different levels of math
skills. Assuming that the impact of tutoring, as well as the intentions behind
it, differs between students along the skills distribution, we allow for an
interaction between math skills and tutoring. Using a probit regression, we

estimate the following model:
P(ylz) = f(Bo + BiTutoring + B2 Skills + BsTutoring#Skills +vZ + ¢),

where P(y) is either the probability to transition into a baccalaureate
school or the probability to pass the first year of the baccalaureate school
without any delays. T'utoring is a binary variable that captures any kind of
paid private tutoring during grade 8 or 9.5 Skills captures the competence
level of a student, which we proxy with the PISA math score in the main
specification. Z contains individual and regional characteristics. The residual
is likely to be correlated for students in the same region, we therefore cluster

on this level.

4.1 Transition and progress

Table 2 shows a negative average marginal effect of tutoring on the probability
to transition into a baccalaureate school in column (1). However, students
who have taken tutoring are on average lower skilled, even after the tutoring,
and thus less likely to enter a baccalaureate school. Once controls for cognitive
and non-cognitive skills are added the average marginal effect of tutoring
turns positive (column (2)). The probability to enter a baccalaureate school
is highly dependent on cognitive skills, as we show in the top left panel of
figure 2. This also means that a (marginal) improvement of skills through
tutoring is not equally productive for students at different skills levels. The
lower left panel of figure 2 reports the average marginal effects of tutoring on

the probability to transition into a baccalaureate school along the distribution

6 Alternatively using only tutoring in math or only regularly occurring tutoring does
not substantially alter our results.



Table 2: Average marginal effects on transition and success probabilities

o) ) ©) @
VARIABLES Pr(transition) Pr(transition) Pr(on-track) Pr(on-track)
tutoring -0.046*** 0.011%* -0.099%** -0.055%**
(0.008) (0.005) (0.023) (0.013)
math score 0.002%*** 0.001%**
(0.000) (0.000)
punctuality 0.012 -0.023%* 0.020 0.008
(0.012) (0.010) (0.014) (0.015)
migrant 0.002 0.057%** -0.015 0.002
(0.008) (0.011) (0.017) (0.016)
language -0.021* -0.040%** 0.008 -0.007
(0.012) (0.011) (0.023) (0.024)
female 0.071+** 0.110%** 0.046*** 0.077***
(0.010) (0.010) (0.015) (0.016)
age -0.065*** -0.017 -0.016 -0.005
(0.016) (0.012) (0.027) (0.025)
parents’ edu 0.027%** 0.014%** 0.001 -0.001
(0.002) (0.002) (0.001) (0.001)
SES 0.003%** 0.002%** 0.001 0.001
(0.000) (0.000) (0.001) (0.001)
German-speaking 0.037 -0.008 0.002 -0.025
(0.055) (0.049) (0.045) (0.045)
share GE 0.011 0.017** -0.020%** -0.013**
(0.009) (0.008) (0.007) (0.006)
share VE -0.003 -0.001 -0.007** -0.005*
(0.004) (0.005) (0.003) (0.003)
Observations 12,577 12,577 3,020 3,020

Standard errors in parentheses
¥k p<0.01, ** p<0.05, * p<0.1
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Figure 2: Tutoring on the transition and success probability
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of math skills. We find significant positive effects for students with math
skill levels 2-4. However, these effects are small given the total probability of
transition. Since the math skills are measured after the tutoring, the effects
are on top of any skill improvement the students (upper bound) gained from
the private tutoring. We make no claims on the causality or even direction
of the relation. In fact, it is likely that students who intend to enter a
baccalaureate school are more inclined to seek tutoring, especially if their
initial competencies are close to or below minimally required skills level for
the baccalaureate school. Nevertheless, documenting the transition process
is an important first step to answer our main question on the later success.

Column (3) and (4) in Table 2 and the right panels of figure 2 display
the more interesting phase of succeeding in the baccalaureate school. In
the upper panel the predicted probability to complete the first year of the
baccalaureate school successfully and start the second year is displayed for
all students who have started the baccalaureate school directly after the
compulsory school. Again, we see a strong relation between skills and the
probability to be on-track towards a degree that gives access to university.

While we also display the predictions for students at low skill levels, there
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are only few students below at least level 3 in mathematics in this sample (as
can be seen in figure 1). The marginal effects of tutoring that are displayed
in the lower right panel indicate that students who had private tutoring
before the transition have a lower success rate, even after controlling for
their skills at the time of transition. This negative effect is significant at
most levels of math skills and decreases with increasing skill levels. Unlike
the marginal effects in the transition stage, the effects we find on success
are quite sizable and also economically significant. The predicted success
probability for a student at the threshold of math level 4 is around 7.5
percentage points higher without tutoring. At the threshold of level 5 this
difference in probability is smaller (4.8 percentage points) but still highly

significant.

4.2 Tutoring by subject

Students receive tutoring in different subjects. The large majority of students
who receive private tutoring, does so in math (exclusively or as part of the
tutoring). In the total student population 71% of tutored students report
that the some of their tutoring was in math, in the baccalaureate sample 65%
respectively. Fewer students receive tutoring in the school language (34%
and 24% respectively). While in the previous section we considered any kind
of tutoring we now look closer at the type of tutoring. In particular we look
at tutoring in math and language, along the distribution of the corresponding
PISA skill.”

The marginal effects of both tutoring in math and language on the
transition into a baccalaureate school are small. While the marginal effects
of math tutoring are very similar to our main results, the effects of tutoring
in language are not significantly different from zero at any language skill
level (Figure A2).

Figure 3 shows the marginal effects of tutoring in math and language on
the probability to successfully pass the first year of the baccalaureate school.
We find a sizeable and significant negative effect of math tutoring on the
probability of success for students who have a low to medium skill level in

math. Due to a smaller sample size and a lower number of students who

"Since not all students have had a PISA booklet that tested language, the sample for
tutoring in language is smaller by one third.

12



Figure 3: Tutoring by subject on the success probability
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actually have taken tutoring in languages, the confidence interval in language
tutoring is larger. However, we also find a statistically significant negative
effect of tutoring in language for students who are at the skills threshold

that is required for the transition into a baccalaureate school.

4.3 Skills bundles

In this next step we investigate the marginal effects of tutoring within
groups of students with specific skills bundles (that are measured after the
tutoring has taken place). We consider five groups: students, who are 1) at
an advanced level in both math and language, 2) at least average in both
subjects, but at most advanced in one, 3) average in both subjects, 4) on
a basic level in both subjects, and finally 5) advanced in math but at most
average in language.

Table 3 reports the marginal effects of private tutoring on the probability
to progress to the second year of a baccalaureate school within the 5 respective
student groups.® Again the sample is reduced due to the smaller sample of
students who have completed a PISA booklet on language. As expected, the
success probabilities differ significantly between the different ability groups,
from an average 94% among the best to only 60% among the worst students
(for students, who have not had any tutoring). The marginal effects of
tutoring are significant and negative for all but the best students. The effect
is strongest among the students with only basic PISA skills.

Alternatively estimating a non-parametric model using nearest neighbor

matching on math and language scores, as well as all the control variables,

8Table A1 in the appendix reports the marginal effects on the probability to transition
into a baccalaureate school.
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Table 3: Success probabilities by skills groups

(D (2) (3) (4) (5)

best average + average worst mathy
Math level 5-6 3-4(5-6) 3-4 1-2 5-6
Language level 5-6 3-4(5-6) 3-4 1-2 1-4

Success probability

P(yltutoring=0) 0.941FFF  0.864%%*  (.798%FF  (.674%FF  (.928%**
(0.015) (0.014) (0.026)  (0.029)  (0.010)

P(yltutoring=1) 0.955%%%  0.817%F%  (.743%%%  (.420%%%  (.854%%%
(0.017) (0.016) (0.027)  (0.036)  (0.033)

ME tutoring 0.014  -0.047%%F  _0.055%F -0.245%%%  _0.074*
(0.019) (0.012) (0.026)  (0.021)  (0.038)

Observations 336 1,871 970 7 531

Average + means that the students have at least level 3 in both math and language, but at
most level 4 in one of the skills (excluding the best students who have at least a level 5 in
both skills). Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

with tutoring as treatment, leads to similar results (6.6% points reduction of

the success probability, significant at the 1% level).

4.4 Heterogeneity in personal characteristics

For further analysis on specific groups we return to the main specification,
with math scores as general skills proxy and tutoring in any subject as main

variable of interest.

4.4.1 Gender and migration status

The left panel of Figure 4 shows the marginal effects of tutoring on the
success probability for female students in the top and male students in the
bottom graph. We find significant effects mainly for female students, for
whom also the transition probability is related to tutoring (Figure A3). For
male students we also find negative marginal effects of tutoring, however they
are significant at the 5% level only at the upper end of the skills distribution.

In the middle panel we split our sample by migration status. While
we observe negative marginal effects for tutoring in both groups, due to
the small sample size the confidence interval is much larger in the migrant

sample, so that we cannot exclude a zero effect on the 5% level. A part of
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Figure 4: Tutoring on the success probability by personal characteristics
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the larger standard errors could be also due to more heterogeneity within the
migrant group, e.g. due to a part of the migrants speaking foreign languages
at home. These students might take up tutoring rather in order to catch
up on deficits created by a language barrier, rather than because they are
performing below a desired level due to their ability or effort. We investigate
this point directly by splitting the sample into students who speak the school
language at home (lower graph) and students who do not (upper graph). We
indeed see that students who speak a different language at home than the

school language seem not to face any negative effect from tutoring.

4.4.2 Transition procedures

In most regions, the students are already tracked based on their ability during
compulsory education, starting in lower secondary education, i.e. grade seven.
After grade nine compulsory education ends and the students decide between
different types of vocational and general education, or whether to continue
education at all. Dependent on the previously attended track, students who
wish to enter baccalaureate schools may face different admission requirements.
Pre-baccalaureate tracks offer barrier-free entrance into baccalaureate schools,
while regular tracks with advanced requirements allow the transition if the

student has a sufficiently high GPA, a recommendation by a teacher or passes
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an entrance exam.’ Tracks with only basic academic skills do not allow for a
direct transition into a baccalaureate school.

We now analyse the transition and success of students by the admission
requirements they have to fulfill for the transition, for the groups that are
eligible.! We distinguish 3 groups: 1) Pre-baccalaureate track: In this track
most students transition into a baccalaureate school. Given they have a
passing grade at the end of the last year of compulsory education, students
are automatically admitted to the baccalaureate school. 2) Regular track
(advanced requirements) without exam: Students in these tracks either need
to reach a pre-specified GPA threshold, the teachers’ recommendation, or
both to be admitted to a baccalaureate school. 3) Regular track (advanced
requirements) without exam with an entrance exam: Students in this group
have to pass a regionally administered exam to gain access to a baccalaureate
school.

In the pre-baccalaureate schools the transition probability is only marginally
and negatively related to the instance of tutoring before the transition (Fig-
ure 5). Students in this track have already taken the decision to enter a
baccalaureate school and receive a precise feedback on their abilities and the
needed skills for their future education in their track. Thus mainly failing
students might engage in tutoring. For the transition probability of students
from the regular tracks it is important to account for the admission procedure.
Students who need to reach a certain GPA and/or need an endorsement from
their teachers indeed have a higher probability of transitioning if they have
taken private tutoring in the last year of compulsory education. This positive
effect is statistically significant at the 10% level for students who have a
level 3 in mathematics. In regions where an admission exam is required for
baccalaureate schools the picture looks different. Firstly we observe that
the admission to baccalaureate schools is more strict, we do not observe any
student who is below level 3 in math transitioning into a baccalaureate school
(hence we restrict the displayed marginal effects in 5 and 6 to students above

level 3). We further find that at a given math skill after tutoring, having

9However most of the students in these tracks start an academically demanding voca-
tional education instead of entering general education.

10The basic track prepares students exclusively for vocational education. Students in
this track who want to start a baccalaureate school never the less need to repeat the last
year of compulsory education. We therefore exclude students from this track from this
analysis.
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Figure 5: Tutoring on the transition probability by school track
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Figure 6: Tutoring on the success probability by school track
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had tutoring has a negative relation with the probability to transition into
a baccalaureate school within this group. The effect is however only statis-
tically significant (at the 10% level) for students with low math scores, i.e.
around level 3. This indicates that unlike the transition procedure without
exam, transition through an admission exam does not allow private tutoring
to increase the transition probability beyond the effect it has on the skills at
the time of transition.

For the success probability we observe for the first two groups that
students who had tutoring before the transition are more likely to fail. For
students from the advanced track this is however only the case for students
above PISA level 4 in math, as can be seen in Figure 6. Students who enter
the baccalaureate school from a regular track after taking an entrance exam
display a different pattern. Students who are around the threshold and
just below have a higher probability to succeed if they had tutoring before
the transition. This effect is significant just above the threshold of level
4. Students with higher scores seem to have a negative impact of tutoring,

though this is not statistically significant.
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4.5 Robustness checks
4.5.1 Time horizon

The first year of the baccalaureate school is the year with the largest drop out
rate. However, students also drop out in later years. We therefore test our
results on a longer time horizon, by taking the success through the second
and third year. While in some regions the baccalaureate exam takes place at
the end of the third year, in other regions the baccalaureate school takes 3.5
or 4 years. Since we do not yet observe the end of the 4th year in our data
set, we cannot use the final exam as an outcome variable. Table A2 shows

that the negative marginal effect of tutoring increases over time.

4.5.2 Regular tutoring

While around two thirds of the students report that they receive regular
tutoring, some tutored students have had tutoring on an irregular basis. In
this robustness check we use regular tutoring as main variable of interest.
Table A3 in the Appendix reports the results of our main specification with
regular tutoring. We find that our results are robust to the definition of

tutoring.

5 Conclusion

Private tutoring is a commonly observed phenomenon in many countries and
educational systems. It is often used to prepare students for admission to
prestigious and selective schools or types of schools, rather than for remedial
purposes. While the number of studies on the causal effect on (immediate)
educational attainment has remained quite limited and does not always
show positive effects, in this paper we turn to another aspect of private
tutoring. We examine how accessing a selective school with the help of
private tutoring relates to the future success on that educational trajectory.
To do that we compare students who display the same test performance
shortly before entering a selective type of school, having reached this level of
performance either with or without private tutoring. We first test whether

tutored students are equally likely to enter the selective type of school. We
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then examine whether previously tutored students are just as successful in
persisting in the selective school as those students, who have reached the
same level of performance without private tutoring.

This analysis does not claim to make a causal statement on the impact
of tutoring. Rather, the descriptive analysis addresses how the use of private
tutoring can distort the selection mechanism into prestigious and demanding
schools, and by that lead to a sub-optimal distribution of the limited study
places.

We investigate the relation between success in a selective school and
pre-transition tutoring accross different subjects (mathematics and school
language), performance profiles (skills bundles), genders, migration back-
grounds, and ways students are selected for this type of education. In
practically all groups the prior use of private tutoring is related to lower
scores. This relation is stronger for girls, pupils without a migration back-
ground and those who were able to enter the selective type of education
without an external examination, i.e. on the basis of GPA and teacher ad-
vice. The effects are not only statistically but also economically significant.
Students who entered the selective type of school after private tutoring have
a much higher risk of either drop out or having to repeat a school year.

To answer the question of why the probability of success differs between
students with and without tutoring further research and more data is needed.
In principle, three channels are conceivable which can either work individually
or together. Firstly, it could be that students who achieve a performance
threshold only thanks to the help of tutoring are closer to the limits of
their potential than students who pass the same threshold without extra
help. As a result, the first group is struggling to further improve their
performance and meet the expectations after moving on to a selective school,
while the second group still has room to grow. Secondly, it is possible that
private tutoring crowds out the development of an independent work attitude
and learning strategies that are required in the more selective school. In
this case the tutoring would be causally responsible for the failure in the
following educational period. Thirdly, the attendance of tutoring can be
related to unobservable personality traits that have an influence on the
further educational success. The tutoring as such has in this case no negative
influence on the educational success, but is a sign for the negative selection

into tutoring.
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Since the uptake of private tutoring is not random, we cannot make a
causal statement in this paper as to whether the private tutoring is causally
responsible for the greater educational failure in a selective type of education.
However, the gap in performance that we observe suggests that the selection

mechanisms for entering this selective type of education could be improved.
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Figure Al: Tutoring by subject on the transition probability
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Figure A2: Tutoring by subject on the transition probability
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Table Al: Transition probabilities by ability group
(1) (2) (3) (4) (5)
best average + average worst, mathy
Math level 5-6 3-4(5-6) 3-4 1-2 5-6
Language level 5-6 3-4(5-6) 3-4 1-2 1-4

Transition probability

P(y|tutoring=0) 0.801%** 0.354%**  0.260%** 0.030***  (0.474***

(0.022)  (0.020)  (0.020)  (0.003)  (0.027)
P(y|tutoring=1) 0.727***  0.368%*F*  (0.285*** (.047***  (.488%**

(0.044) (0.024) (0.023)  (0.009)  (0.040)

ME tutoring -0.075* 0.014 0.025%  0.017* 0.013
(0.038) (0.014) (0.015)  (0.010)  (0.034)

Observations 428 5,184 3,588 2,025 1,112

Average + means that the students have at least level 3 in both math and language, but at
most level 4 in one of the skills (excluding the best students who have at least a level 5 in
both skills). Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Figure A3: Tutoring on the transition probability by personal characteristics
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Table A2: ME of tutoring on success probability over a longer time horizon

(1) (2) 3)

VARIABLES Pr(on-track 2013) Pr(on-track 2014) Pr(on-track 2015)
tutoring -0.055%** -0.065%** -0.073***
(0.013) (0.015) (0.019)
math score 0.001%** 0.0017%** 0.0027%**
(0.000) (0.000) (0.000)
punctuality 0.008 0.006 0.023
(0.015) (0.015) (0.019)
migrant 0.002 0.013 -0.010
(0.016) (0.014) (0.016)
language -0.007 -0.013 -0.011
(0.024) (0.026) (0.037)
female 0.077#%* 0.089*** 0.122%**
(0.016) (0.022) (0.027)
age -0.005 -0.026 -0.029
(0.025) (0.023) (0.020)
parents’ edu -0.001 -0.002 0.000
(0.001) (0.002) (0.002)
SES 0.001 0.001 0.001%**
(0.001) (0.001) (0.000)
German-speaking -0.025 -0.015 -0.031
(0.045) (0.057) (0.055)
share GE -0.013** -0.016** -0.014**
(0.006) (0.006) (0.006)
share VE -0.005%* -0.005%* -0.003
(0.003) (0.003) (0.003)
Observations 3,020 3,020 3,020

Standard errors in parentheses
¥k p<0.01, ** p<0.05, * p<0.1
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Table A3: ME of tutoring regularly

o) ©) ©) @)
VARIABLES Pr(transition) Pr(transition) Pr(on-track) Pr(on-track)
tutoring: regularly -0.056*** -0.000 -0.094*** -0.051%*
(0.009) (0.006) (0.029) (0.020)
math score 0.002%** 0.001%**
(0.000) (0.000)
punctuality 0.012 -0.024** 0.021 0.009
(0.012) (0.010) (0.015) (0.015)
migrant 0.003 0.057*** -0.016 0.002
(0.008) (0.011) (0.018) (0.017)
language -0.021* -0.040*** 0.005 -0.009
(0.013) (0.011) (0.024) (0.024)
female 0.071*** 0.110%*** 0.044*** 0.077***
(0.010) (0.010) (0.014) (0.016)
age -0.065%** -0.017 -0.018 -0.005
(0.016) (0.012) (0.027) (0.025)
parents’ edu 0.027%** 0.015%** 0.001 -0.002
(0.003) (0.002) (0.001) (0.001)
SES 0.003*** 0.002*** 0.001 0.001
(0.000) (0.000) (0.001) (0.001)
German-speaking 0.036 -0.008 0.001 -0.026
(0.056) (0.049) (0.045) (0.045)
share GE 0.011 0.016** -0.020%** -0.013**
(0.009) (0.008) (0.008) (0.006)
share VE -0.003 -0.001 -0.006* -0.005*
(0.004) (0.005) (0.003) (0.003)
Observations 12,577 12,577 3,020 3,020

Standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1
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