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Abstract

It is well established in the literature on social stratification in educational attainment that
children with high socio-economic status choose more academically demanding educational
tracks than their peers, particularly if their prior school performance was poor. Much less is
known about whether they stay on demanding secondary school tracks after such ambitious
track choices or whether they downgrade to lower tracks. This study makes two contributions
to the literature on compensatory advantage (CA): First, we evaluate whether high parental
education compensates for a low academic preparedness and thereby reduces the risk of
downgrading from the academic track of secondary school in Germany. Second, we try to
identify the underlying mechanisms: The CA could either be attributed to children catching up
academically or to different reactions to poor performance on the academic track. We follow
the educational trajectories of 2,371 children who transferred to the academic track in 2010
using survival analysis. In line with CA, we find that among the children with low academic
preparedness, those with high parental education are less likely to downgrade to a lower track.
The differences in downgrading by academic preparedness and parental education can be
partially attributed to the performance on the academic track. However, we do not find evidence
for the proposed compensatory mechanisms. Neither the association between academic
preparedness and performance on the academic track nor the association between performance
on the academic track and the risk of downgrading is weaker for children with higher parental
education. Instead, CA seems to result from the average advantages of having highly educated

parents being more relevant for children at the edge of downgrading.
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1. Introduction

It is well established in the literature on stratification in educational attainment, that children of
parents with high socio-economic status (SES) are more likely than children of parents with
low SES to choose more academically demanding educational pathways. These differences can
be partially attributed to socially stratified differences in school performance (i.e., primary
effects). However, large SES differences in educational decisions remain even when adjusting
for school performance (i.e., secondary effects; Boudon, 1974; Erikson et al., 2005; Jackson,

2013).

While enrollment decisions in secondary school tracks are well-researched, much less is known
about whether children remain on the more demanding tracks, especially when the prior
enrollment decision was ambitious. We consider enrollment decisions as being (academically)
ambitious if the prior academic performance of the child is below or at the threshold of the
performance level that is expected to enter this educational track. We will refer to this as low
academic preparedness in the following. Previous studies on transitions between subsequent
educational institutions have largely neglected the possibility for failure within institutional
tracks. Ambitious track choices will only result in higher educational attainment if they are not
offset by performance-based selection affer the transition. Several open questions remain: To
what extent do children with low academic preparedness leave the most demanding secondary
school track again and downgrade to a lower track? Can high parental SES compensate for low
academic preparedness and prevent downgrading? If yes, how do high-SES families achieve

this?

The compensatory advantage (CA) theory provides a framework to answer these questions. CA
proposes that life course trajectories (here educational trajectories) of children from privileged
backgrounds are less affected by prior negative events or outcomes (here poor school
performance) because these families can better atone them (F. Bernardi, 2014). CA
complements the notion of path dependency (and cumulative advantage) by emphasizing the
heterogeneity of the latter: High-SES is particularly effective in breaking the path dependency
of negative events, preventing a certain trajectory from becoming ‘locked in’ as a result of an
early negative event (F. Bernardi, 2014, p. 74f.). The idea of CA is rooted in the theory of risk
aversion (Breen & Goldthorpe, 1997), which argues that the motivation to avoid status
demotion leads high-SES families to behave differently in response to events threatening their
children’s educational attainment: they are more likely to successfully compensate for such

events (F. Bernardi, 2014). Previous research on secondary school track choice has found much
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evidence for CA: Particularly among low- or average-performing children, high-SES children
are much more likely to choose more demanding tracks (F. Bernardi, 2012; F. Bernardi &
Cebolla-Boado, 2014a, 2014b; F. Bernardi & Triventi, 2020; Gil-Hernandez, 2021; Holm et al.,
2019; Neugebauer, 2010). Our paper makes two contributions to this growing body of literature.

On one hand, we evaluate whether parental SES compensates for a low academic preparedness
by reducing the risk that children will downgrade from the most demanding to a lower track. It
is all but clear that we observe CA here because by evaluating only children on the demanding
track, we consider a very particular sample: The low-SES children who attend the most
demanding track are a selective subsample (with respect to academic preparedness and
aspirations) of all low-SES children. In contrast, the high-SES children are much less selected
with respect to their academic preparedness. Moreover, previous studies on school track
changes in Germany and the Netherlands found only weak evidence for social stratification
(Hillmert & Jacob, 2010; Jacob & Tieben, 2009; Kloosterman & de Graaf, 2010). Track
changes in stratified school systems have generally not received much attention and have never

been analyzed as a potential case of CA.

On the other hand, our study investigates the underlying mechanisms of CA. First, we evaluate
whether the hypothesized CA in the risk of downgrading can be attributed to differences in
performance on the demanding track. Second, we evaluate whether high-SES breaks the link
between academic preparedness and performance on the demanding track (‘catch-up
mechanism’). Third, we evaluate whether high-SES breaks the link between performance on

the demanding track and track changes (‘carry-on mechanism’).

We test these mechanisms exemplarily for the academic secondary school track (‘Gymnasium’)
in Germany. We prospectively follow the educational trajectories of 2,371 children who
transferred to the academic track in 2010 until the end of 9™ grade using the data of the German
National Educational Panel Study. Germany is an interesting case for this study because
tracking already takes place after the fourth grade, families have the free choice about tracks in
most federal states, and track attendance is strongly socially stratified (Neugebauer, 2010;
Neugebauer et al., 2013). Moreover, the tracking system is rather inflexible, and the attended
track is highly predictive of final educational attainment (Hillmert & Jacob, 2010; Neugebauer
& Schindler, 2012; Schneider, 2008) and labor market outcomes (Dustmann et al., 2017; Traini
et al., 2021). Therefore, families are both able and motivated to make ambitious tracking

decisions. Additionally, there is more time for track changes than in most other countries.
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In the following, we will shortly review the existing research on track changes and how they
are related to academic preparedness and parental SES. We then present two complementary
mechanisms which may explain how high parental SES may increase the chances to remain on
the academic track despite low academic preparedness. After discussing the institutional
context of Germany and its implications for our study, we present the data and research design.
In the results section, we will briefly evaluate the selectivity of children attending the academic
track, and then test whether and why a high parental education compensates for a low academic

preparedness in this selective sample.

2. Literature review

Research on the downgrading risk of children with a low academic preparedness and research
on social stratification in downgrading has been largely separated so far. On the one hand,
studies in educational science found that children who attend the academic track against the
recommendation of their teachers are more likely to leave this track again (Albrecht et al., 2018;
Baeriswyl et al., 2010; M. Bernardi et al., 2014; Klapproth et al., 2013; Scharenberg et al.,
2009).

On the other hand, several studies found that the risk of downgrading from the academic track
is socially stratified, but less strongly than for enrollment decisions, e.g., to secondary school
tracks. For Germany, both Schneider (2008) and Winkler (2017) found that about 70% of the
high-SES children succeeded at the highest track compared to about 60% of low-SES children.
Ditton (2013) also showed that parental education reduced the risk of downgrading, net of
academic performance. For the Netherlands, both Tieben & Wolbers (2010) and Kloosterman
& de Graaf (2010) reported that, among the children who initially transferred to the academic
track, high-SES children were less likely to drop out and more likely to graduate. Jacob &
Tieben (2009) found no effect of parental education on the likelihood of secondary school
downgrading in both Germany and the Netherlands but reported some stratification in upward

track changes.

Only a handful of studies investigated if the effect of low academic preparedness on dropout
from a secondary school track differs by parental SES. Bernardi & Triventi (2020) analyzed
whether parental SES compensates for the negative effect of poor middle school grades on the
chance of completing upper secondary education in Italy. They found strong evidence for such
compensation, which explained a substantial share of the overall social inequality in completion

rates. Lohmann & Groh-Samberg (2010) found that in Germany, among children without a
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recommendation for the highest secondary school track, those with highly educated parents
were more likely to still attend the highest track at the age of 17. However, the interaction
between the recommendation and parental education was small and not statistically significant.
Holm et al. (2019) showed that academic preparedness and the chance of completing the upper
secondary track in Denmark were more strongly associated when parental SES was low. Two
other studies found compensatory effects on secondary school dropouts with regard to other
negative events, like less generous maternal leave entitlements (Carneiro et al., 2015), or
motherly full-time employment in early childhood (Ermisch & Francesconi, 2013). None of
these studies further explored why children had dropped out prematurely or explicitly analyzed

downgrading to a lower track as opposed to leaving secondary education entirely.

By now, not much is known about the processes leading to secondary school track changes.
Most studies assume that poor academic performance on the current track is the main cause of
downgrading (Hillmert & Jacob, 2010, p. 66; Jacob & Tieben, 2009, p. 751). Empirical results
generally confirm that academic performance is an important determinant of track changes
(Albrecht et al., 2018; Bittmann, 2021; Ditton, 2013; Dittrich, 2014; Tiedemann & Billmann-
Mahecha, 2010). The literature on high school dropout suggests that a poor academic
performance can further trigger a cascade of negative ramifications mostly of psychological
nature (‘affective detachment from school’) which may ultimately result in dropouts (De Witte

& Rogge, 2013, p. 2131).

Two recent studies investigated compensation mechanisms regarding low academic
preparedness not within secondary, but higher education. For Italy, Contini et al. (2018) found
large SES differences in the success (dropout and timely completion) in higher education
among the students who performed poorly in primary and secondary school and attended the
vocational school track. In contrast, they found social stratification to be much lower among
the students who had achieved good grades in secondary school. A French study demonstrated
that the effect of a given poor performance in higher education on the risk of dropout depends

is weaker for high-SES students (Herbaut, 2020).

3. Theory

3.1 Theoretical framework
Most existing studies have evaluated CA for enrollment decisions. In contrast, we want to
evaluate whether children change tracks again after enrollment. This idea is visualized in Figure

1. The CA in the risk of downgrading is represented by the purple arrow. Obviously, only
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children who attend the academic track are at risk of downgrading from it. Thus, the first
selection by academic preparedness and parental SES for enrollment decisions already took

place.
[Figure 1 about here]

Downgrading to a lower track may either be ‘voluntary’ when continuing the current track
would have been possible, or ‘involuntary’, when institutional restrictions enforce leaving the
current track. Involuntary downgrading is rather exceptional in Germany (see section 4). The
phenomenon of voluntary downgrading requires sociological explanation: Why should families
reverse their initial decision, deciding that a lower track is the better option although they had

chosen the academic track in the first place?

Many aspects that families may have considered for their initial decision, like the labor market
prospects or the likelihood of social downward mobility with different school leaving
certificates, will not change while children attend the academic track. What may change is how
children evaluate their chances of graduating successfully. Particularly when tracking takes
place early, families possess insufficient information on the true (individual) difficulty of a
particular track before enrolling. Poor performance on the academic track signals that the
probability to succeed on the academic track may be lower than expected (Holm et al., 2019)
and that children may have to invest more time into learning or that private tutoring may be
required. With the lower-than-expected probability to succeed and higher costs, downgrading

to another track may become the more attractive alternative than staying on the academic track.

Children who made an ambitious track choice (those with low academic preparedness), will be
most likely to perform poorly, and therefore, will be most likely to downgrade. In other words:
the association between academic preparedness and the risk of downgrading will largely be

mediated by performance on the academic track.

Moreover, higher-SES children and their parents should be more motivated to stay on the
academic track. Avoiding social downward mobility with any but the highest school leaving
certificates may be almost impossible for high-SES children. In contrast, for low-SES children,
getting the highest school leaving certificate is not necessary to avoid downward mobility

(Breen & Goldthorpe, 1997).

The SES differences in the motivation to stay on the academic track should be particularly
important for children with low academic preparedness because children with a low academic

preparedness have a higher risk of downgrading in general. In contrast, children who are
7
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academically well prepared will perform better on the academic track, and therefore, will rarely
downgrade - independent of their SES. Thus, a high SES compensates for a low academic

preparedness.

We suggest two complementary moderating mechanisms that may yield the overall CA in
downgrading risk: First, high-SES children may be better able to catch up with the minimum
performance level expected on the highest track than low-SES children (catch-up mechanism:
blue arrow in Figure 2). Second, even when secondary school GPA is indeed poor, high-SES
children may nevertheless be more likely to carry on their school career at the highest track
compared to low-SES children (carry-on mechanism: red arrow). This type of compensation
would hence not be related to increased GPA but to a different reaction to the same poor GPA
between lower and higher SES families. In the following, we will describe the two mechanisms
in more detail, referring to common arguments from the literature on CA: resource mobilization
(F. Bernardi, 2014; F. Bernardi & Grétz, 2015; Schneider & Linberg, 2021) and responsiveness
to ability information (F. Bernardi & Cebolla-Boado, 2014b; F. Bernardi & Triventi, 2020;
Holm et al., 2019).

[Figure 2 about here]

3.2 The catch-up mechanism

High-SES families possess more financial, cultural, and social resources that may improve a
child’s secondary school GPA, particularly when primary school performance is poor. They
may not only be better endowed but also more motivated to invest these resources (Stienstra et
al., 2020) and their investments may be more effective (McNeal Jr, 1999). This mobilization of
resources may help high-SES children with low academic preparedness to catch up over time
(blue arrow in Figure 2), decreasing the performance gap between them and their classmates
(F. Bernardi, 2014; F. Bernardi & Gritz, 2015; Schneider & Linberg, 2021). We assume that
these investments should be most beneficial for children with lower academic preparedness
(Gritz & Bernardi, 2017; Gritz & Wiborg, 2020). According to the theory of relative risk
aversion, parents are more motivated to invest resources into their children’s education when
status reproduction is threatened. There is some evidence for the idea that high-SES children
are more likely to catch up regarding their cognitive skills than low-SES children (Schneider &
Linberg, 2021, p. 6).

Better economic resources may benefit underperforming high-SES children through fee-paying

tutorials (Huang, 2020; Park et al., 2011) or tuition fees for private schools with better learning
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conditions (Hoffmann et al., 2019). Because of their better knowledge of the educational
system, high-SES parents may generally be better able to identify certain secondary schools
which provide more favorable conditions for struggling students (F. Bernardi & Cebolla-Boado,
2014b, p. 210; F. Bernardi & Gritz, 2015, p. 237). Highly educated parents are better endowed
for helping with homework, and studying for exams (F. Bernardi & Grétz, 2015). High-SES
parents are also more involved in interactions with school and teachers and are better endowed
to achieve their goals in these matters, possibly influencing the teachers’ grading (Dumont et
al., 2019; Park et al., 2011). Alternatively, pressure from family and peers may make high-SES
children themselves more motivated to invest more time in studying (Grétz & Bernardi, 2017,

p. 72).

Yet, high-SES parents already start investing in their children’s competences during primary
school (Bach & Fischer, 2020; Dumont et al., 2019). Why should high-SES children with low
academic preparedness have better chances to increase secondary school performance than low-
SES children, although the performance-enhancing effect of SES did not prevent them from
underperforming in primary school? First, the higher investments by high-SES families in
primary school may partly pay off later, improving children’s performance in secondary school
in a cumulative way. Second, there may be larger SES differences between parents’ support
capacities in secondary school than in primary school. Most parents, even those with low
education, will be able to help their children with the learning content in primary school.
However, in secondary school (especially when considering the most demanding track), only
better-educated parents may be able to help their children with the more difficult curricula, for

instance with a third language.

3.3 The carry-on mechanism

The same GPA in secondary school may affect dropout decisions differently, depending on
parental SES (red arrow in Figure 2). We argue that high-SES children with the same bad grades
will be less likely to downgrade than low-SES children and more likely to just “carry on”. In
this logic, a lower responsiveness to poor performance will result in CA (F. Bernardi &
Cebolla-Boado, 2014b; F. Bernardi & Triventi, 2020; Holm et al., 2019). A recent study by
Holm et al. (2019) supports this argument. They showed that ‘information shocks’ after
enrolment (resulting from poor GPA) were more consequential for the track completion of

children from lower-SES families. Two related arguments support this proposition:

First, low-SES families may adjust their subjective probability of success more strongly to the
child’s current GPA than high-SES families (Holm et al., 2019). Especially at the start of upper
9



Social stratification in downgrading during secondary school after ambitious track choices

secondary education, parents face incomplete information about their child’s probability of
succeeding in the academic track. Low-SES families are less familiar with the educational
system and have few other sources of information about their child’s probability of success
besides the child’s grades. In addition, low-SES parents tend to attribute bad grades to a lack of
ability rather than to a lack of effort (Iatridis & Fousiani, 2009). Finally, they may be less
confident than high-SES parents regarding their future capacity to positively influence their

child’s school performance.

Second, the subjective probability of success matters less for continuation decisions in high-
SES families. Under the assumptions of the relative risk aversion theory, the subjective
probability of success is no relevant parameter for high-SES families (Lucas, 2009). If there is
any chance that children may graduate from the highest track, high-SES families may prefer
this small chance over downgrading to a lower track which almost certainly will result in
downward mobility. In contrast, a low probability of success may outweigh potential benefits

from staying on the academic track for low-SES children.

3.4 Hypotheses

Based on these arguments, we derive the following hypotheses:

Hypothesis la: Children with low academic preparedness are more likely to downgrade from
the academic track than children with high academic preparedness (Academic preparedness =

Risk of downgrading in Figure 1).

Hypothesis 1b: The negative effect of low academic preparedness on the risk of downgrading
will be weaker for high-SES children than for low-SES children (Compensatory Advantage;

purple arrow in Figure 1).

Hypothesis 2: The compensatory advantage in downgrading risk for high-SES children with
low academic preparedness can be partially attributed to performance on the academic track
(Mediation of CA; Academic preparedness = Performance on the academic track = Risk of
downgrading in Figure 2).

Hypothesis 3a: Children with low academic preparedness will perform worse on the academic
track than children with high academic preparedness (Academic preparedness = Performance

on the academic track in Figure 2).

10
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Hypothesis 3b: The negative effect of low academic preparedness on performance on the
academic track will be weaker for high-SES children than for low-SES children (Catch-up

mechanism; blue arrow in Figure 2).

Hypothesis 4a: Children with poor performance on the academic track are more likely to
downgrade from the academic track than children with good performance (Performance on the

academic track =2 Risk of downgrading in Figure 2).

Hypothesis 4b: The negative effect of poor performance on the academic track on the risk of
downgrading will be weaker for high-SES children than for low-SES children (Carry-on

mechanism; red arrow in Figure 2).

4. Institutional context

Children in Germany are tracked exceptionally early, in most federal states after only four years
of schooling. They are sent to three different tracks. The two lower tracks, Hauptschule and
Realschule end after nine or ten years of schooling, respectively; the academic track
(Gymnasium) after twelve or thirteen. Additionally, some schools do not track or offer multiple
tracks (e.g., comprehensive schools). Only graduation from Gymnasium (A4bitur) grants direct
and unrestricted access to higher education. Differences between schools of the same track are

comparatively small in terms of equipment and teacher quality.

Parents usually receive a track recommendation for their child by their child’s primary school
teachers. The teachers’ recommendation is based on performance in primary school and their
subjective assessment of the child’s ability to fulfil the requirements of the different tracks. Yet,
in 12 of the 16 federal states teachers’ recommendations are not binding and parents can decide
freely about which track their child should attend. In four federal states (Bavaria, Brandenburg,
Saxony, Thuringia), deviating upwards from the recommendations is more difficult but children
can still attend Gymnasium if their parents participate in a counselling interview, or the children

pass an entrance exam or a probation period.!

It is possible to change to a lower (or higher) track later. If children or their parents feel like the
current track is too challenging, they can decide to change schools and tracks without any
prerequisites. In some states, there is an orientation stage (usually the first year or the first two
years) at the end of which children must prove that they are suitable for continuing their

education at a Gymnasium. In many federal states, schools can also enforce a downgrade to a

! All regulations apply to the year 2010, when the children in our data set transferred to secondary schools.

11
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lower track, but only in the rather exceptional case that the child would have to repeat two
subsequent years or the same year twice. Independent of the chosen track, children are required

to stay in the general schooling system for at least nine years.

Official data about track changes are only available as a combination of upward and downward
changes (Autorengruppe Bildungsberichterstattung, 2020, pp. 111-116). In general, track
mobility is low and downgrading occurs seldomly. The share of students who changed tracks
between 5™ and 7" grade is below 3%. Nearly half of the changes in the year 2016/17 were
transitions from Gymnasium to a lower track. Moreover, analyzing data of the NEPS-SC3 (the
same data that we will analyze), the authors of the report foundthat about 91% of the children
who attended schools that only host Gymnasium classes in the 5 grade still attend Gymnasium

in the 11" grade.?

The institutional context described in this section makes Germany an interesting case for testing
our theoretical arguments: Because most German parents are aware that secondary track
placement is a strong predictor of later educational attainment, the incentive for making
ambitious transitions is high. However, the institutional barriers leave only limited room for
parental choice (Gil-Hernandez, 2021). The relatively strict ability-tracking and the low
mobility between tracks enable us to conduct a stringent test of CA. Because downgrading is

mostly voluntary, we can also test both the catch-up and the carry-on mechanism.

5. Data & methods

5.1 Data

For our empirical analysis, we use the data of the German National Educational Panel Study
(Blossfeld & von Maurice, 2011), starting cohort 5% grade (NEPS-SC3;
doi:10.5157/NEPS:SC3:10.0.0). NEPS is the only study that allows us to prospectively follow
a large, representative sample throughout their entire secondary school careers in Germany. The
target population of NEPS-SC3 was all children who attended the 5™ grade at regular schools
in fall 2010. In the first wave, 5,778 children participated. Participating children were
questioned annually since. An additional interview round was conducted in spring 2015 when
most children were in the second semester of the 9™ grade. In addition, the children’s parents
were invited for interviews in waves 1-4 and 6. For our analysis, we consider all 4,803 children

who attended the 5 grade of schools in the tracked secondary school system in fall 2010

2 However, this is likely an overestimation because schools which offer multiple tracks are considered separately,
students who left the survey early were excluded from this analysis, and the original track variable in NEPS does
not capture all changes that happened (see supplementary materials A).

12
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(Hauptschule, Realschule, Gymnasiums, schools with multiple tracks). We exclude children
who still attended a primary school, were in the orientation stage or attended special need
schools in fall 2010.° For the analysis of whether children stay in Gymnasium, we consider the

2,371 children who were enrolled in Gymnasium in the 5" grade.*

5.2 Variables

Outcome: Current Track

Our dependent variable is the current school track. We focus on children’s track between the
5™ and 9™ grade because information on the children’s current track was mainly obtained from
the parents’ interview. Since parents were surveyed the last time at the end of 9™ grade, there
is a large proportion of missing information afterwards and a higher attrition rate from the panel.

For the analysis, we distinguish between three states:

1) currently attending a Gymnasium (including children who attend a Gymnasium class in
a comprehensive school or transferred from one Gymnasium to another),

2) having downgraded to another track (Hauptschule, Realschule, non-Gymnasium classes
in comprehensive schools, or schools without tracking; hereafter downgraded), and

3) having left the survey before having downgraded (hereafter left survey).

We categorize all transitions to schools/classes that lead students to participate in the Abitur
exams ‘per default’ as still attending a Gymnasium. Students who transfer to schools/classes
that lead students to other certificates or require that students meet additional conditions to
continue towards Abitur are categorized as downgrading. Thus, children who transfer to a

comprehensive school without tracking are coded as a downgrade.

The track variable provided by the NEPS is based on parent interviews only. Unfortunately, the
variable in its original form is unfit for our analysis. It captures almost no changes to lower
tracks (~30% missing values in total) and is unreliable for later waves. Hence, we augment the

variable with other information available from the NEPS data including interviews with the

3 Hereby, we implicitly exclude all students in the federal state of Berlin and most students from Brandenburg and
Mecklenburg-Western Pomerania.

4 In our study, we want to assess the association between academic preparedness, SES, and downgrading from
Gymnasium among those students who attend the Gymnasium. Therefore, we do not adjust for the selection into
Gymnasium. In the supplementary materials B, we discuss and evaluate the association between academic
preparedness, SES and downgrading when taking the selection into Gymnasium into account. Thereby, we
evaluate downgrading from Gymnasium under the counterfactual condition that all children have the same
likelihood to attend the Gymnasium. We consider the former approach more interesting for the purpose of our
descriptive analysis.

13
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children themselves as well as meta-data. We discuss our augmentation procedure in

supplementary materials A.
Parental SES

We use parental education to measure SES because research found that parental education is a
better predictor for children’s educational attainment than other dimensions of parental SES
like parental occupational class or income (Bukodi et al., 2021; Drager & Miiller, 2020).
Moreover, parental education captures more directly parental resources that may compensate
for a low academic preparedness like parents’ capacity to help children with schoolwork or
knowledge of the educational system. We distinguish between households where at least one
parent has a tertiary degree (‘high parental education’) and households where neither of the
parents has a tertiary degree (‘low parental education’). Parental education was measured in the

first wave of NEPS.

In a robustness check, we use parental occupational class to measure SES. Here we use parents’
highest EGP class and distinguish between parents in the service class (EGP I & II), parents in
the mixed class (EGP Illa & IV), and parents in the working class (EGP IIIb & V to VII). We

discuss the results of this robustness check in section 6.8.
Academic Preparedness

We measure children’s academic preparedness for the Gymnasium using children’s average
performance in two standardized competence tests (mathematics and reading) that took place
at the beginning of the 5" grade. The competence tests measure both curriculum-based
competences and competences for daily life (Neumann et al., 2013). We standardize this
average competence score to a mean of zero and a standard deviation of one for all children in

the tracked system.

In a robustness check, we use two alternative measures of academic preparedness: children’s
average grade in mathematics and German in the last year of primary school and the track
recommendation of teachers. However, the competence score is our preferred measure of
children’s academic preparedness because teachers’ assigned grades and track
recommendations might be affected by children’s social origin, net of children’s school
performance. Moreover, grades are not standardized but teachers may grade students relative

to the performance of their classmates.

Performance in Gymnasium

14
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We measure children’s performance in Gymnasium using their grades in German and
mathematics received in the second term of 5% to 9™ grade (plus grades received in the first
term of 9™ grade). These grades range from 1 ‘very good’ to 6 ‘insufficient’. Grades in other

subjects were only reported sporadically.
Control variables

We control for children’s migration background (native vs. first-generation migrant vs. second-
generation migrant), household composition (both biological parents vs. single parents vs.
biological parent with a new partner vs. other constellations), whether the family lives in East
or West Germany, average age of parents, and age and gender of the child. All control variables
were measured in the first wave of NEPS-SC3. Information was retrieved from parents and

augmented with information from children if parents’ information were not available.
Multiple imputation

We impute all missing values in independent variables using multiple imputation based on
Categorization and Regression Trees (Burgette & Reiter, 2010). We create 50 imputed datasets
and apply Rubin’s rules to obtain standard errors (Rubin, 1987).

5.3 Analysis strategy

We employ discrete-time competing-risk survival analysis (Prentice et al., 1978) to test
hypotheses 1, 2 and 4. We use discrete-time survival analysis because most children change
tracks between different academic years. The competing-risk survival analysis allows us to
account for the censored information that we have for those children who still attend
Gymnasium in the last wave and to incorporate the time-varying covariates. The quantity of
interest in these models is the cause-specific hazards. The cause-specific hazard (h;) is the
probability that children who still attend Gymnasium (i.e., are still ‘at risk’ of leaving it) leave
the Gymnasium for one of the two causes (j; downgrading vs. left survey) in the next academic

year (t) (Lau et al., 2009):
hi=Pr(T=t]=jIT =1t)

where T is the (potentially censored) academic year of leaving Gymnasium and J the set of
causes why children could leave the Gymnasium. We can evaluate whether the cause-specific
hazards depend on characteristics of the children (7) by applying multinomial logistic regression
to all person-years where children are still at risk to leave the Gymnasium. Children’s cause-

specific hazards depend on two aspects in this model: the average cause-specific hazard for a
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given academic year (i.e., the baseline hazard, hy ;) and a vector of children’s characteristics
(Xio):

exp (hoje + B3 * Xir)
1 exp (hoje + By * Xit)

where f3; a vector of the respective regression coefficients for a cause in contrast to all others.

hij | t, X =

We estimate the baseline hazard fully flexible to avoid making potentially wrong parametric

assumptions.

We test whether a high parental education can compensate for low academic preparedness by
regressing the hazard of downgrading on children’s academic preparedness, parental education,
and their interaction (Hypotheses 1a and 1b). In the next step, we add the children’s GPA in
Gymnasium to evaluate whether differences in hazard of downgrading can be attributed to
differences in performance in Gymnasium (Hypothesis 2). To test the carry-on mechanism, we
regress the hazard of downgrading on children’s GPA in Gymnasium, parental education, and

their interaction (Hypotheses 4a and 4b).

In Hypotheses 3a and 3b (catch-up mechanism), the outcome of interest is not the hazard of
downgrading but the GPA in Gymnasium. We estimate a linear mixed model with random
intercept to account for the repeated measurements of children’s GPA. Here, we regress
children’s GPA in Gymnasium on children’s academic preparedness, parental education, and
their interaction.

In all models, we use linear and quadratic terms for children’s competence scores to capture
potential non-linear effects. We present marginal predicted probabilities for the results of the
survival analyses and marginal predicted values for the linear mixed models to ease

interpretation.

6. Results

6.1 Selection into the Gymnasium

The subset of children who attend the Gymnasium are a selective group of all children in the
tracked secondary schools (see Table 1). About 30% of the children in our analysis sample have
parents with tertiary education® but in the subset of children in Gymnasium, it is 44%. The

average competence score among children in Gymnasium is more than half of a standard

3 Children with high parental education are overrepresented in NEPS due to selective participation in survey. In
the German micro census, only in 22.9% of the children between 10 and 14 years have parents with tertiary
education (RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Mikrozensus 2012,
own calculations). Yet, we obtain the same substantial results when correcting for this with weights.
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deviation (SD) higher than among all children. In general, the competence scores that are
standardized to all children in the 5™ grade, are shifted upwards when only looking at children
who attend a Gymnasium. For example, 31% of all children are 1.0 SD or more below the
average of all children. In contrast, only 3% of the children in Gymnasium are 1.0 SD or more

below the average of all children.

Moreover, among the subset of children in Gymnasium, we also see a smaller association
between parental education and competence scores than among all children in the tracked
secondary schools. When considering all children, the average competence scores of children
whose parents have high education are 0.63 SD (p<0.001) higher than for children whose
parents have less education. In contrast, in the subset of children in Gymnasium, average
competence scores of children with highly educated parents are only 0.28 SD (p<0.001) higher.
Hence, in this selective sample, it is all but clear that we will observe a CA of children with low

academic preparedness but high parental education.
[Table 1 about here]

6.2 Descriptive statistics — average rate of downgrading

Of the 2,371 children who attended a Gymnasium in the 5 grade in 2010, 78.3% are still
attending a Gymnasium by the end of 9" grade, 13.5% have downgraded to another track (7.7%
to Realschule, 0.2% to Hauptschule, 5.2% to schools without tracking or with multiple tracks),
and 8.2% have left the survey. Translated to cause-specific hazards, this means that, on average,
2.9% of children who attend the Gymnasium in a given academic year will have downgraded
to another track until the next academic year, 1.8% of children will leave the survey, and 95.3%

will still attend the Gymnasium.
[Table 2 about here]

6.3 Which children downgrade to other tracks?

In the next step, we employ discrete-time competing-risk survival analysis to evaluate how this
average hazard rate of downgrading is related to children’s academic preparedness and parental
education. The upper part of Figure 3 shows the predicted hazards of downgrading by children’s
average competence score (on the x-axis) and parental education.® The solid blue line shows

predicted hazards for children of parents with a tertiary degree, the dash-dotted red line the

¢ The regression coefficients that have been used to make predictions for Figures 3-6 are available in the
supplementary materials C. Tables with the predicted values and p-values are available in the supplementary
materials D.
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predicted hazards for children whose parents have lower education. The transparent areas
around the blue and red lines indicate the 95%-confidence intervals. As a reference, the dashed
black line shows the average hazard of downgrading (2.9%). The lower part of Figure 3 shows
a histogram of the distribution of competence scores of the children in Gymnasium to show

more clearly in which range of the competence scores differences emerge.

There are large differences in the hazard of downgrading by children’s academic preparedness,
supporting Hypothesis 1a. Children with low academic preparedness have a much higher risk
of downgrading. For example, children with a competence score of -1.0 SD (which puts them
into the lowest 3% among the children in Gymnasium; see Table 2 and the lower part of Figure
3) have a hazard of 8.8% - three times as large as the average hazard of downgrading. Children
with average competence scores of 1.5 SD or higher (which puts them in the top 13% among
the children in Gymnasium) have an average hazard of 1.4% or less — less than half of the

average hazard.

Moreover, children with highly educated parents are generally less likely to downgrade from
Gymnasium. The average hazard of children with highly educated parents is 2.5% compared to

3.2% among children of less educated parents (p-value of the difference=0.035).

As stated in Hypothesis 1b, high parental education can compensate for a low academic
preparedness. Among the children with competence scores of 0.0 or higher, the advantages for
children of highly educated parents are small (hazards differ by 0.3% to 0.5%) and not
statistically significant (all p>0.20). However, among the children with a competence score
lower than 0.0 (the bottom 25% of children in Gymnasium), there are more pronounced
differences by parental education. For example, among the children with a competence score
of -0.5 SD, the hazard of children of highly educated parents is 4.5%, while it is 6.2% among
children of less educated parents (p=0.044). Gaps by parental education are even larger among
children with lower competence scores, but results are imprecise due to the low number of

children with very low competence scores in Gymnasium.
[Figure 3 about here]

6.4 Can the difference in risk of downgrading be attributed to performance on the
academic track?

Next, we evaluate whether differences in the school performance in Gymnasium explain the
differences by academic preparedness and parental education in the hazard of downgrading. To

ease interpretation, we present the difference in hazard rate by parental education over the

18



Social stratification in downgrading during secondary school after ambitious track choices

distribution of competence scores in Figure 4 instead of presenting predicted hazards for high
and low education as in Figure 3. The blue points are based on the same regression model as
the results in Figure 3, again showing the compensatory advantage of high parental education
for low competence scores. We then estimate a second model in which we add GPA in
Gymnasium. Thereby, we can decompose the total difference by parental education into a part
that can be attributed to differences in the GPA in Gymnasium (green triangles) and a remaining

part that cannot be attributed to GPA in Gymnasium (red diamonds).

As expected, the differences in hazard rate are partially mediated by GPA in Gymnasium.
However, the indirect effects are small. In absolute terms, the indirect effects of parental
education via GPA in Gymnasium are larger among the children with low competence scores.
For instance, among children with a competence score of -1.0 SD, the hazard of downgrading
is 3.6% lower for children with high parental education (p=0.069). 0.52 percentage points of
this difference by parental education can be attributed to children’s GPA in Gymnasium
(p=0.191; see Table D2 in the supplementary materials) and 3.05 percentage points of this
difference cannot be attributed to GPA (p=0.087). In contrast, among the children with a
competence score of 0.0 SD, only 0.19 percentage points (p=0.006) of the difference in the
hazard rate by parental education can be attributed to GPA in Gymnasium, and only 0.07

percentage points (p=0.080) among the children with a competence score of 1.0 SD.’

However, the relative contribution of the GPA in Gymnasium to differences by parental
education is larger in the middle of the distribution (competence scores between 0.0 and 1.5
SD) than at the bottom of the distribution (competence scores lower than 0.0). For example,
among children with a competence score of -1.0 SD, the GPA in Gymnasium accounts for
14.5% of the differences by parental education but 21.5% among children with a competence
score of 1.0 SD. Thus, the results do not support our Hypothesis 2 that the CA in the hazard of

downgrading can be attributed to GPA in Gymnasium.

Average differences (not shown) further suggest that GPA in Gymnasium nevertheless
mediates the separate differences in downgrading hazard by parental education and academic
preparedness. Differences in the GPA account for 1.1 percentage points (p-value<0.001) of the
7.4% difference in the hazard rate between children with a competence score of -1.0 SD and

1.5 SD. Thus, 15.5% of the total difference by academic pareparedness are mediated by GPA

7 Standard errors and p-values of indirect effects are estimated with 500 bootstrap samples.
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in Gymnasium. Likewise, 0.11 percentage points of the of the 0.76% (thus, 14.0% mediated)
average difference by parental education can be attributed to GPA in Gymnasium (p=0.022).

[Figure 4 about here]

6.5 Do children catch up academically?

Children with high parental education may still be able to catch-up academically, even if this
better performance in Gymnasium does not translate into a lower risk of downgrading. Thus,
next, we test whether children with low academic preparedness, but high parental education are
more likely to catch up academically (see Figure 5). If this is the case, we should observe larger
differences in GPA in Gymnasium by parental education among children with low academic

preparedness than among children with high academic preparedness.

As expected, there are vast differences in the current GPA by academic preparedness
(supporting Hypothesis 3a). The GPA of children with the lowest competence scores is about
1.0 points worse than the GPA of children with the highest competence scores (p<0.001).
Moreover, the average GPA of children with highly educated parents is 0.11 points higher than
the average GPA of children with less educated parents (p<0.001).

However, we do not find support for our Hypothesis 3b that the association between academic
preparedness and performance in Gymnasium is weaker for children of highly educated parents.
Instead, the gaps in GPA are small among children with low academic preparedness and slightly
larger among children with middle or high levels of academic preparedness. For example, the
difference in GPA in Gymnasium by parental education is 0.04 among children with a
competence score of -1.0 SD (p=0.641), 0.13 among children with a competence score of 1.0

SD (p<0.001), and 0.11 among children with a competence score of 2.0 SD (p=0.081).
[Figure 5 about here]

6.6 Are children with high parental education more likely to stay in Gymnasium despite
having bad grades?

Lastly, we test whether children with highly educated parents are less likely to downgrade even
when showing the same poor performance in Gymnasium (carry-on mechanism). Figure 6
shows the predicted hazard of downgrading by the GPA in Gymnasium, moderated by parental

education.
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As expected, children with a good performance in Gymnasium are less likely to downgrade,
supporting Hypothesis 4a. The children with the worst GPA (4.0-6.0)° have a hazard of
downgrading of 6.3% — more than twice as high as the average hazard (2.9%) and about four

times larger than the hazard of children with the best GPAs (1.6%; GPA of 1.0-1.5).

However, contrary to our Hypothesis 4b, we do not find that the association between the GPA
in Gymnasium and the hazard of downgrading is weaker for children of highly educated
parents. Among the children with very good performance (GPA of 1.0-1.5) and among children
with a GPA of 3.5 or worse, there is no relevant difference in the hazard of downgrading by
parental education. Instead, we see larger differences by parental education among those
children with good to average GPA in Gymnasium. For instance, among the children with a
GPA of 2.0, the hazard of downgrading is 1.8% for children with high parental education but
3.4% for children with low parental education (p-value of difference=0.078).

[Figure 6 about here]

6.7 Ad-hoc analysis of alternative negative experiences

The GPA in Gymnasium mediates only a small proportion of the differences in downgrading
by academic preparedness and parental education and neither the catch-up mechanism nor the
carry-on mechanism can explain why high parental education compensates for low academic
preparedness in avoiding downgrading. A first explanation for this may be that the assumption
that downgrading is only caused by poor performance in Gymnasium is too simplistic. Instead,
there may be several other negative school experiences that trigger a downgrade which are
related to the level of academic preparedness, but not directly related to children’s performance

in Gymnasium.

For instance, children with low academic preparedness may have a lower academic self-
concept, may have a harder time connecting with the teacher and classmates, or may only make
friends with other low achievers. In turn, these factors may increase the risk of downgrading

(Rumberger & Rotermund, 2012; Stamm, 2010).

The NEPS data allows us to explore some of these alternative negative experiences. We
consider children’s school-related self-concept, helplessness with the learning content, social

integration into the class, perceived connection to the teacher, the proportion of friends who

8 The hazard of downgrading is substantially higher when only considering children with GPA>4.5 or GPA>5.0.
However, there are too few cases to evaluate to consider these cases as a separate category in a regression analysis.
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aspire to obtain the highest school leaving certificate, and children’s predicted probability to

succeed in Gymnasium (see supplementary materials E).

Indeed, we find that children with low academic preparedness and low parental education have
on average fewer friends who aspire to graduate from Gymnasium, have a lower school-related
self-concept, and perceive a lower probability to succeed in Gymnasium. In turn, children with
few friends with high aspirations, low school-related self-concept and low perceived probability
of success are more likely to downgrade. When considering these additional mediators, we can
explain about half of the differences in downgrading by parental education. However, we still
cannot explain why there are larger differences by parental education among children with low
academic preparedness. Just like for the GPA in Gymnasium, we again see that children of
parents with high education are less likely to have these negative experiences but a high parental
education neither breaks the link between a low academic preparedness and these experiences
nor do we see that high parental education breaks the link between these intervening negative

experiences and the hazard of downgrading.

6.8 Robustness checks

As discussed in the methods section, we could have chosen alternative measures for the main
concepts: academic preparedness (teacher’s recommendation or GPA in primary school) and
parental SES (occupational class). Therefore, we conducted a robustness analysis to evaluate

whether we would have drawn the same conclusions with these alternative operationalizations.

We also find a CA of high parental education for a low academic preparedness when measuring
academic preparedness as the average GPA in the last year of primary school (see
supplementary materials F1). Among children with the best grades in primary school, the
difference in the hazard of downgrading by parental education is about 0.6%. Among children
with an average or low GPA in primary school, the difference in the hazard is larger than 1.0%.
These differences are partially mediated by the GPA in Gymnasium. However, also when using
GPA in primary school as a measure of academic preparedness we find no evidence for the

catch-up or the carry-on mechanism.

We find no evidence for CA in downgrading when using teacher’s track recommendations as a
measure of academic preparedness (see supplementary materials F2). Both, for children who
got a recommendation and for children who did not get a recommendation for Gymnasium, the

difference in the hazard of downgrading by parental education is about 1.0%.
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Moreover, we also find evidence for a CA in the hazard of downgrading when measuring
parental SES as parents’ highest EGP (see supplementary materials F3). When comparing
children of service-class parents (EGP I and II) to children of working-class parents (EGP I1Ib
and V-VII), the CA is even more pronounced than when comparing parents with and without
tertiary education. Again, a small share of CA is mediated via performance in Gymnasium and
there is no evidence for a weaker association between academic preparedness and performance
in Gymnasium for service-class children. However, as proposed in the carry-on mechanism, the
association between the performance in Gymnasium and the hazard of dropout seems to be less

pronounced for service-class children.

7. Discussion

In this paper, we make two contribution to the literature on compensatory advantage in
educational attainment. First, we evaluate whether high parental education compensates for low
academic preparedness (as measured by competence score in reading and mathematics) and

reduces the risk of downgrading from the academic track.

We find that the risk of downgrading in a given year is more than six times higher for children
who attend the academic track despite having very low competences compared to children with
the highest competences. We also find that among children with low competence scores,
children with highly educated parents are more likely to stay on the academic track. This
advantage by parental education diminishes with increasing competence scores, supporting the
claims of the compensatory advantage theory. Parents with high education indeed seem to find
ways to compensate for a lack of academic preparedness of their children within academically
demanding educational institutions (Contini et al., 2018), although they already make more

ambitious educational decisions at the transition into these institutions.

These results imply that two patterns of stratification accumulate: children of highly educated
parents do not only make ambitious educational decisions despite below-average performance
more often, but they are also more likely to make them work. Our results suggest that the
average SES differences in downgrading that have been reported in other studies (e.g., Hillmert
& Jacob, 2010; Schneider, 2008; Tieben & Wolbers, 2010) can largely be attributed to children
with /ow academic preparedness. In contrast, we find almost no differences in downgrading

hazard by parental education among children with Aigh academic preparedness.

Second, we investigate the underlying mechanisms of the compensatory advantage in

downgrading. We find that the lower risk of downgrading of children with high parental
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education can partially be attributed to their better performance on the academic track.
However, these differences in the performance on the academic track do not explain why the
advantage of children with high parental education is much more pronounced among the

children with a low academic preparedness (i.e., the CA).

Among children with low academic preparedness, high-SES children may be more likely than
low-SES children to catch up academically during secondary school (Schneider & Linberg,
2021). However, we find no evidence for the idea that the CA in downgrading results from such
a catch-up mechanism. Likewise, high parental education does not break the path dependency
between a low academic preparedness and other negative experiences that may function as
mediators, threatening children’s success on the academic track. Neither do we find that the CA
in downgrading results from children with high parental education reacting differently to bad
grades or the other negative experiences that we have evaluated here (the hypothesized carry-
on mechanism). Our results thus yield no clear support for the notions of resource mobilization
(F. Bernardi, 2014; F. Bernardi & Gritz, 2015; Schneider & Linberg, 2021) and differing
responsiveness to ability information (F. Bernardi & Cebolla-Boado, 2014b; F. Bernardi &
Triventi, 2020; Holm et al., 2019) in the context of downgrading.

Instead, our results imply that the CA of high parental education for a low academic
preparedness may largely result from a purely ‘mechanical’ effect: We observe the CA of high
parental education for a low academic preparedness because only when academic preparedness
is low, there is a considerable risk of downgrading which parental education can compensate
for. Children with high parental education enjoy certain advantages regardless of their academic
preparedness, which reduces their risk of downgrading. Because downgrading implies
reversing a previous decision, it generally occurs only in the case of detrimental grades and
only when children see almost no graduation chance anymore. The average advantages by
parental education will push some of the most jeopardized children over the threshold (e.g., for
GPA), preventing them from downgrading. In contrast, similarly small differences by parental
education among the children with high academic preparedness are less relevant for track

changes: Children with good or average performance will rarely downgrade anyways.

In addition to mechanisms directly related to secondary school performance, the overall SES
advantages in downgrading risk may also be indicative of unobserved interaction processes
between parents and school personnel, in which higher-SES parents are usually more involved
and more successful (Dumont et al., 2019; Lyken-Segosebe & Hinz, 2015). Moreover, high-
SES families may be more likely to enroll their child in a regular Gymnasium instead of a
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Gymnasium class in a comprehensive school. An additional analysis (not reported) showed that
downgrading risk is significantly higher for students visiting a Gymnasium class in a

comprehensive school than for students in a regular Gymnasium.

Surprisingly, we find that large differences in the hazard of downgrading by academic
preparedness remain, even when accounting for children’s performance in the academic track.
This stands in contrast to the idea that poor academic performance is the main reason for
downgrading (Hillmert & Jacob, 2010; Jacob & Tieben, 2009). Instead, we find that children
with a low academic preparedness are also more likely to downgrade because they have a lower
academic self-concept, perceive a lower probability to succeed in Gymnasium, and have fewer

friends with high aspirations.

Some limitations must be considered for the interpretation of our results. First, 8% of children
left the survey before the end of the 9" grade and we cannot evaluate whether they have
downgraded. We can partially address this problem in the survival analysis by treating ‘left
survey’ as an outcome on its own. Second, the small share of mediation by performance may
be due to measurement error. Only German and mathematic grades were measured regularly.
However, grades in other subjects like foreign languages, which may be particularly relevant
for downgrading (Dittrich, 2014) were not availalbe.Third, our analysis explored differences in
the risk of downgrading, but we cannot make any causal claims. Particularly among the children
with low academic preparedness, there are probably differences in unobserved characteristics

between children with low and high parental education (Mare, 1980).

Despite these limitations, our results suggest that the compensation of high SES for a lack of
academic preparedness after academically ambitious decisions leads to further stratification of
educational attainment. While we have evaluated it exemplarily for the academic secondary
school track in Germany, this mechanism could also apply to all other countries with (between-
school) tracking in secondary school and tertiary education. Regarding tracking in secondary
school, this mechanism will be particularly relevant in all contexts where families have the free
choice between tracks (independent of children’s academic preparedness) and where the track
choice has large consequences for further educational alternatives (e.g., if not all tracks grant
eligibility to tertiary education). Moreover, there are likely larger compensatory effects for a
lack of academic preparedness in countries with early tracking. Thus, among others, substantial
stratification of downgrading from academic tracks may also take place in Austria, Belgium,
Luxembourg, the Netherlands, and Italy. Future research should not only evaluate social
stratification in enrollment but also evaluate stratification in the risk of downgrading afterwards.
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Figures
Figure 1. Conceptual model: Compensatory advantage in enrollment vs. compensatory

advantage in track changes
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Figure 2. Conceptual model: Compensation for low academic preparedness by parental SES
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Figure 3: Predicted hazard of downgrading by competence score and parental education
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Note. Predicted hazards based on competing-risk survival models. The underlying regression

estimates are available in the supplementary materials C1; the exact predicted hazard rates are

available in the supplementary materials D1.
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Figure 4: Mediation of the difference in the hazard of downgrading by competence score and

parental education via performance (GPA in Gymnasium)
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Figure 5: Predicted GPA in Gymnasium by competence score and parental education
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Figure 6: Predicted hazard of downgrading by GPA in Gymnasium and parental education
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Tables

Table 1. Descriptive statistics by attended track in 5™ grade

Full sample Gymnasium Other tracks
Mean/ Mean/ Mean/
Proportion SE  Proportion SE  Proportion  SE
Academic preparedness
Competence Score 0.00 1.00 0.56 0.81 -0.54 0.86
Share lower than -2.0 0.02 0.00 0.04
Share lower than -1.5 0.07 0.00 0.14
Share lower than -1.0 0.17 0.03 0.31
Share lower than -0.5 0.31 0.09 0.53
Share lower than 0.0 0.49 0.24 0.73
Share lower than 0.5 0.69 0.48 0.89
Share lower than 1.0 0.84 0.72 0.96
Share lower than 1.5 0.93 0.88 0.99
Share lower than 2.0 0.98 0.96 1.00
German mark in 4™ grade 2.33 0.88 1.88 0.65 2.78 0.84
Math mark in 4™ grade 2.28 0.94 1.84 0.67 2.72 0.96
Recommendation for
Gymnasium 0.48 0.84 0.12
Parental SES
Parents have higher
education 0.30 0.45 0.16
EGP: Working Class 0.25 0.13 0.37
EGP: Mixed Class 0.19 0.15 0.22
EGP: Service Class 0.56 0.71 0.42
Control Variables
West Germany 0.91 0.91 0.91
Birth month 479.46 6.16 481.32 4.87 477.64 6.71
Child is a girl 0.48 0.49 0.47
Both biological parents 0.71 0.80 0.63
Single parents 0.10 0.08 0.13
Stepfamily 0.10 0.08 0.13
Other constellation 0.08 0.04 0.12
Native 0.76 0.79 0.73
1. Generation 0.04 0.03 0.05
2. Generation 0.20 0.18 0.22
Number of siblings 1.22 1.05 1.15 0.95 1.29 1.13
Birthyear parents 1968.72  5.46 1968.04 5.09 1969.38 5.73

Difference in competence
score by parental
education -0.64 0.03 -0.29 0.04 -0.33 0.06

N 4,803 2,371 2,432
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Table 2. Students last survival state (until 9" grade) and cause-specific hazard rates

Status N Y% Hazard-rate
Downgrade 321 13.5 2.9
Left Survey 194 8.2 1.8
In Gymnasium 1,856 78.3 95.3
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Supplementary materials

A. Detailed Description of the ‘Current Track’ Variable

1. General information:

The NEPS panel provides information on SC3 children’s school careers mainly through a
generated variable called “t723080 g1 (current type of school, constructed; hereafter: “NEPS-
generated variable”). The procedures of the NEPS-internal construction of this variable can be
obtained from the official NEPS documentation (Bayer, GoBmann, & Bela, 2014). The general
logic was to use parental answers about their children’s current school type only. Since this
information is not always reliable, parental answers were compared to the child’s classmates’
parents’ answers (using the mode of these answers). Unfortunately, the variable suffers from

several problems:

1. High share of missing values (~30% in the full sample) because many parents did not
participate in the study.

2. Among children enrolled at a Gymnasium in wave 1, almost no later downgrading
events are captured in the dataset (see Table A1 below).

3. A lot of information available in different NEPS datasets was not included.

4. The parental surveys were conducted in waves 1-4 and 6 only. In waves 5 and 7-10, the
generated values are based on an (undocumented) NEPS-internal procedure using
classmates’ information, even if neither the child nor their parents participated in the
study anymore. It was assumed that most likely the children should still be in the same
class. Especially for later waves, we consider this a problematic assumption.

5. For many of the missing observations, it is unclear if the child left the survey for
personal reasons or if there is just no information provided by the respondents or if the
child left the school system. For our analyses, the distinction between
downgrade/dropout and leaving the survey is crucial.

Therefore, we decided to augment the NEPS-generated variable. We combined all the unused
information and overwrote unreliable or missing information in the NEPS-generated variable.

In the following, we describe the main logic of our augmentation routine.

2. Data sources and preparation:

a. Children's interview month in each wave: “SC3_CohortProfile”
For several steps of the reconstruction, we needed to convert spell data into wave-

specific information. Therefore, we had to define a key month for each wave. If

available, we used the child’s month of interview. If unavailable, we used the first month
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of NEPS school children's observation period: Children who did not participate in a
certain wave but returned in a later wave, may have been interviewed already in the first
month of the observation period of the wave in which she/he was absent. Changes

occurring in a later month will hence appear as change between waves at time t and t+1.

. Individual tracking: “SC3_CohortProfile”
The children surveyed in the NEPS-SC3 were sampled via their current school (NEPS

partner schools). When a child left the NEPS partner school, the regular interviews,
which were supported by the teachers, could not be conducted anymore. Hence, these
children were tracked individually and received special questionnaires. Information by
parents or through classmates was unavailable in these cases. The NEPS-generated

variable does not make use of this information (variable “tx80232”) at all.

NEPS-generated variable: “SC3_CohortProfile”
The NEPS-generated variable “t723080 g1 is reliable only for waves 1-6 and for

children still participating in the survey (see “General information”). Therefore, we

discarded information from the variable when these two criteria were not met.

. Parental information (spells): “SC3_spParentSchool”
This dataset entails parental information on their children's type of school in spell data

format. It was surveyed in waves 1-4 and 6. The variable entails a harmonized version
of these information in later waves, so we have the most recent information possible
available for each child. The information in this dataset provided the basis for the NEPS-
generated variable. Surprisingly, there was a notable number of observations for which
we were able to add information from this dataset on top of the NEPS-generated
variable. We only used additional information from this dataset for cases which had
missing values in the constructed variable even after including individual tracking. At
this point, we took the calculated risk that additional parental information may not

entirely be accurate.

Child information (cross-sectional): “SC3_pTarget”
This dataset entails information provided by children about their current school track,

surveyed from wave 7 onwards (variables “tf11404” and "tf11405"). This information
is not included in the NEPS-generated variable. Some children reported special types of

schools. Many of these school were equivalent to Gymnasium, Realschule or
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Hauptschule since they (mainly) lead to one of the three most important degrees (Abitur,
Mittlere Reife, Hauptschulabschluss). When the highest possible degree to be obtained
from a certain school type was unclear, we chose to recode them as “non-tracked /

other”:

“Gymnasium”: “Technisches Gymnasium”, “Wirtschaftsgymnasium” (only leading to
Abitur if a second foreign language is chosen), “berufliches reguldres Gymnasium”,
“Aufbaugymnasium®, “Berufs-“, ,Fach-" & ,erweiterte Oberschule”, ,andere

berufliche Gymnasien®, ,,Fachgymnasium®, ,,Kolleg*.

»Realschule*“: , Berufsaufbauschule“, , Wirtschaftsschule (Bayern)“ (leading to

,Mittlere Reife*).

»Hauptschule“: “Berufseinstiegsschule (Niedersachsen)”.

“Non-tracked / other”: “berufl. verbundene HS + Real”, Mittelschule (regional
differences HS/Real), Polytechnische Oberschule (Gesamtschule), Duale Oberschule
(R-Pf, is "verbundene HS/Real"), ,,Berufsschule im dualen System‘ (should not lead to
a general school degree), ,,Berufsoberschule* (depends on federal state if Abitur or only
Fachabitur),  “Berufskolleg”, ,Fachschule*, ,(Hohere) Berufsfachschule®,
,»Oberstufenzentrum®, ,,Schule des zweiten Bildungsweges®, ,,Hohere Handelsschule*

(the latter all leading to Fachabitur at last).

Child information (spells, retrospectively): “SC3_spSchool”
This dataset entails spell data provided by children with more detailed information on

their school careers and detailed information on school tracks. This information was
surveyed in waves 8, 9 & 10. This information is not included in the NEPS-generated
variable. This is retrospective information with a maximum of 8 years into the past.
Hence, it is the least prioritized information we use. The dataset entails equivalent
variables on school types as “SC3 pTarget”. Hence, we used information on special

types of schools as described in the previous step.

Child biography data (spells): “SC3_Biography”
This dataset entails spell data provided retrospectively by children in waves 8 and 9. It

does, however, not entail information on school tracks. Instead, it provides additional
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information about missing values (“downgrade/dropout” vs. “left survey’). We used the
main spells to identify the main activity during the respective key month. When main

spells were unavailable, we used side spells accordingly.

h. Further information from “Cohort Profile”
This dataset entails meta data on the survey participants. The information allowed us to

identify further participants who left the survey and therefore provided no information

on school track.

3. Merging all available school track information

We started with the full NEPS sample including all 10 waves: 8,317 children and 78,760
observations. First, we deleted all children (20,980 person-years and 2,539 children) who did
not participate in the first wave (mainly targeting the reinforcement sample). Next, we deleted
all children who did not visit a Gymnasium in wave 1 according to the NEPS-generated
variable’ (5™ grade; 34,070 person-years and 3,407 children). Our remaining sample consisted

of 2,371 children and 23,710 person-years. We started with 23,710 missing person-years.

We prioritized the data sources on current school track in the following way:

1 Waves 1-10: Individual tracking
(Person-years updated: 795)
2 Waves 1-6: NEPS-generated variable

(Person-years updated: 12,228)

3 Waves 1-6: Parental information (spells)
(Person-years updated: 293)

4 Waves 7-10: Child information (cross-sectional)
(Person-years updated: 2,748)

5 Waves 1-10: Child information (spells, retrospectively)
(Person-years updated: 3,124)
6 Waves 1-10: Child biography data (spells)

(Person-years updated: 88)

7 Waves 1-10: Further information from “Cohort Profile”
(Person-years updated: 2,133)

° Only for the first wave, the NEPS-generated track variable is entirely reliable and free from missing values.
Therefore, we can use it to restrict our sample before constructing the augmented track variable.
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We did not overwrite any valid observations when combining the information. Individual
tracking (1) had the highest priority because for individually tracked children, information from
both parents and classmates (2 + 3) is unavailable or unreliable. Parental information (2 + 3)
was added afterwards, because the generated variable is very reliable for the first six waves and
parental spells were surveyed more immediately than the retrospective child information (5).
Child cross-sectional information (4) was prioritized over child spells (5,6) because answers

given about the current school type should be more reliable than retrospective answers.

4. Final steps

The resulting sample consisted of 2,371 children in 10 waves. At this point, 2,301 out of 23,710
observations of the school track variable were still missing for unknown reasons (see Table A1,

middle column).

Next, we replaced the remaining missing values by writing available information “backwards”.
For children with a missing value in the last available wave (10), we assumed that the child left
the survey. Afterwards, we replaced missing values in waves 2-9 by the value in the following
wave. We considered this the most conservative way of replacing the remaining missing values
by making assumptions. Table A2 displays the distribution of the track variable before and after
this step only for the subsample of the first six waves, which is the sample our main analyses
are based on (columns two vs. three). Only 254 cases are being replaced through this step, the

distribution of track statuses only changes marginally.

Finally, we added information on obtained upper secondary school degrees (Abitur). Making
use of the dataset “SC3_ Education”, we identified the month when the highest degree was
obtained. We matched this information with the child’s interview month (see 2a.) to determine
the first wave in which the track variable had to be changed. We recoded students who obtained
an Abitur prior to January 2017 as having left the survey (because obtaining Abitur after less
than 5.5 years in secondary school is highly unlikely). Table A1 displays the distribution of the
reconstructed track variable before and after the augmentation routine was completed, together
with an intermediate step to make transparent the implications of writing information
backwards. Table A2 displays the same distribution, based only on the first six waves that are

part of the main analyses in the paper.
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Table Al. Distribution of reconstructed track variable, only children who visited a
Gymnasium in wave 1 (full sample; long-form dataset; N (individuals) = 2,371, N (person-

years) = 23,710).

Before: Original Intermediate: After  Final: sample after
NEPS-constructed  merging information writing cases
variable backwards + adding
degree information
Has Abitur 0 (0.00%) 0 (0.00%) 1,004 (4.23%)
Gymnasium 16,593 (69.98%) 16,597 (70.00%) 17,164 (72.39%)
Realschule 7 (0.03%) 710 (2.99%) 749 (3.16%)
Hauptschule 0 (0.00%) 25 (0.11%) 28 (0.12%)
non-tracked/other 251 (1.06%) 629 (2.65%) 745 (3.14%)
left school 0 (0.00%) 1,325 (5.59%) 362 (1.53%)
left survey 0 (0.00%) 2,123 (8.95%) 3,658 (15.43%)
unknown 6,859 (28.93%) 2,301 (9.70%) 0 (0.00%)

Table A2. Distribution of reconstructed track variable until wave 6, only children who
visited a Gymnasium in wave 1 (main analysis sample; long-form dataset; N (individuals)

=2,371, N (person-years) = 14,226).

Before: Original Intermediate: After ~ Final: sample after
NEPS-constructed  merging information writing cases
variable backwards
Has Abitur 0 (0.00%) 0 (0.00%) 0 (0.00%)
Gymnasium 12,095 (85.02%) 12,744 (89.58%) 12,815 (90.08%)
Realschule 7 (0.05%) 476 (3.35%) 510 (3.58%)
Hauptschule 0 (0.00%) 16 (0.11%) 18 (0.13%)
non-tracked/other 128 (0.90%) 312 (2.19%) 346 (2.43%)
left school 0 (0.00%) 1 (0.01%) 1 (0.01%)
left survey 0 (0.00%) 423 (2.97%) 536 (3.77%)
unknown 1,996 (14.03%) 254 (1.79%) 0 (0.00%)
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B. Correcting for the selection into Gymnasium

If we are interested in the causal effect of academic preparedness on the risk of downgrading
from Gymnasium among a// students (not only those who attend the Gymnasium), we have to
adjust for the selection into Gymnasium because conditioning on Gymnasium attendance
introduces a collider bias for the association between academic preparedness on the risk of
downgrading. This becomes clear when presenting the conceptual model in Figure 1 as a

directed acyclic graph.

Figure B1. Directed acyclic graph of the conceptual model

Risk of
downgrading

Parental SES

Performance
on the
academic track

Academic
preparedness

Attendingthe
academic track

When analyzing the causal effect of academic preparedness on the risk of downgrading
(academic preparedness —> risk of downgrading), we have to restrict or analysis to those
children who are attending Gymnasium (as indicated by the square around ‘attending the
academic track’). However, the attended track is collider - a descendant of both parental SES
and academic preparedness (parental SES -> attending the academic track € academic
preparedness). Therefore, by restricting our analysis to those children that attend the academic
track, we open the non-causal backdoor path academic preparedness = attending the academic

track €< parental SES - risk of downgrading.

We can correct for this selection bias by weighting students by the inverse of their probability
to attend the academic track (Hernan & Robins, 2020). We use a logistic regression model to

estimate the probability to attend the Gymnasium using the same variables as in the survival
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analysis as predictors (competence score, parental education, control variables). Table B1

shows the results of this regression.
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Table Bl1. Logistic regression of attending Gymnasium on competence score, parental

education and control variables

b SE
Competence score 1.474™ (0.053)
Parents have tertiary education 0.874™ (0.097)
West Germany 0.228 (0.131)
Girl 0.079 (0.074)
Native Reference
1. Generation 0.542™ (0.204)
2. Generation 0.530™ (0.098)
Both biological parents Reference
Single parents -0.401*" (0.124)
Stepfamily -0.301° (0.126)
Other constellation -0.399™ (0.151)
Birthyear parents -0.015 (0.009)
Age child 0.081"" (0.007)
Constant -8.522 (16.835)
N 4803

*Standard etrors in pareggleses

p<0.05 " p<0.01,  p<0.001
When applying these weights to the sample of students in Gymnasium, we observe substantially
worse GPA in Gymnasium (2.75 instead of 2.60 in the unweighted sample) and larger hazard
of downgrading (5.4% instead of 2.9%). However, despite for this change in levels, we see a
similar pattern regarding the hazard of downgrading, the catch-up mechanisms, and the carry-

on mechanism.
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Figure B2. Predicted hazard of downgrading by competence score and parental education

when adjusting for selection into Gymnasium attendance
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Figure B3. Predicted GPA in Gymnasium by competence score and parental education when

adjusting for selection into Gymnasium attendance
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Figure B4. Hazard of downgrading by GPA in Gymnasium and parental education when

adjusting for selection into Gymnasium attendance
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C. Regression coefficients of main models

Table C1. Regression coefficients of the competing risk survival analysis of survival state on
competence score and parental education

Without GPA in Gymnasium With GPA in Gymnasium

b p-value b p-value
Downgrading
Competence score -0.781" (0.000) -0.686"" (0.000)
Competence score > 0.102 (0.316) 0.113 (0.276)
Low parental education 0.272 (0.094) 0.226 (0.168)
Low parental education * -0.162 (0.375) -0.177 (0.341)
Competence score
Low parental education * 0.078 (0.553) 0.093 (0.488)
Competence score?
Baseline hazard 6™ grade Reference Reference
Baseline hazard 7" grade 1.764™ (0.000) 1.739" (0.000)
Baseline hazard 8" grade 1.500"" (0.000) 1.470™ (0.000)
Baseline hazard 9" grade — first 2.030™ (0.000) 1.965™" (0.000)
semester
Baseline hazard 9" grade — 0.981"" (0.001) 0.887" (0.002)
second semester
Birth month -0.0617"" (0.000) -0.060™"" (0.000)
Child is a girl -0.418™ (0.000) -0.337" (0.006)
No immigrant background Reference Reference
1. Generation 0.101 (0.719) 0.053 (0.854)
2. Generation -0.277 (0.075) -0.321° (0.040)
West Germany 0.976" (0.001) 0.855" (0.005)
Both parents Reference Reference
Single parent 0.186 (0.380) 0.152 (0.474)
Parent with new partner 0.450° (0.018) 0.424" (0.026)
Other constellation 0.186 (0.453) 0.091 (0.719)
Number of siblings 0.050 (0.418) 0.048 (0.437)
Birthyear parents 0.029° (0.022) 0.026" (0.036)
GPA in Gymnasium: 1.0-1.5 - - Reference
GPA in Gymnasium: 2.0 - - 0.556 (0.110)
GPA in Gymnasium: 2.5 - - 0.472 (0.168)
GPA in Gymnasium: 3.0 - - 0.565 (0.092)
GPA in Gymnasium: 3.5 - - 0.754" (0.030)
GPA in Gymnasium: 4.0-6.0 - - 1.440"" (0.000)
Constant -34.245 (0.178) -30.022 (0.234)
Left Survey
Competence score -0.265 (0.286) -0.241 (0.339)
Competence score > 0.021 (0.877) 0.047 (0.727)
Low parental education 0.354 (0.115) 0.362 (0.106)
Low parental education * -0.368 (0.220) -0.389 (0.194)
Competence score
Low parental education * -0.017 (0.926) -0.019 (0.918)
Competence score >
Baseline hazard 6™ grade Reference Reference
Baseline hazard 7" grade 1.012" (0.003) 1.003™ (0.004)
Baseline hazard 8™ grade 1.212"" (0.000) 1.206"" (0.000)
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EEX)

Baseline hazard 9" grade — first 2.368"" (0.000) 2.359 (0.000)
semester

Baseline hazard 9" grade — 1.043" (0.003) 1.030™ (0.004)
second semester

Birth month -0.018 (0.234) -0.018 (0.241)
Child is a girl -0.246 (0.099) -0.240 (0.112)
No immigrant background Reference Reference

1. Generation 0.556 (0.105) 0.567 (0.099)
2. Generation 0.288 (0.118) 0.295 (0.111)
West Germany 0.132 (0.638) 0.126 (0.658)
Both parents Reference Reference

Single parent 0.425 (0.088) 0.416 (0.098)
Parent with new partner 0.507" (0.043) 0.501" (0.046)
Other constellation 0.009 (0.981) 0.005 (0.989)
Number of siblings -0.060 (0.532) -0.060 (0.530)
Birthyear parents 0.023 (0.201) 0.022 (0.205)
GPA in Gymnasium: 1.0-1.5 - - Reference

GPA in Gymnasium: 2.0 - - 0.610 (0.283)
GPA in Gymnasium: 2.5 - - 0.715 (0.171)
GPA in Gymnasium: 3.0 - - 0.734 (0.205)
GPA in Gymnasium: 3.5 - - 0.533 (0.355)
GPA in Gymnasium: 4.0-6.0 - - 0.376 (0.553)
Constant -40.978 (0.245) -41.390 (0.242)
Individuals 2,371 2,371

Person-years 10,938 10,938

Reference survival state: Staying in Gymnasium. Significance Levels: *** p-value < 0.001; **

p-value <0.01, * p-value < 0.05.
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Table C2. Regression coefficients of the linear mixed models of GPA in Gymnasium on
competence score and parental education

b p-value
Competence score -0.301™" (0.000)
Competence score > -0.070 (0.062)
Competence score * 0.022 (0.100)
Low parental education 0.089" (0.013)
Low parental education * 0.057 (0.233)
Competence score
Low parental education * -0.003 (0.952)
Competence score 2
Low parental education * -0.010 (0.550)
Competence score >
Birth month -0.001 (0.650)
Child is a girl -0.167°" (0.000)
No immigrant background Reference
1. Generation 0.087 (0.204)
2. Generation 0.092" (0.003)
West Germany 0.244™ (0.000)
Both parents Reference
Single parent 0.1607"" (0.000)
Parent with new partner 0.081 (0.065)
Other constellation 0.188™ (0.001)
Number of siblings 0.006 (0.642)
Birthyear parents 0.004 (0.151)
Constant -3.988 (0.423)
Individuals 2,371
Person-years 10,938

Significance Levels: *** p-value <0.001; ** p-value < 0.01, * p-value <0.05.
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Table C3. Regression coefficients of the competing risk survival analysis of survival state on
GPA in Gymnasium and parental education

b p-value
Downgrading
Competence score -0.806™" (0.000)
Competence score? 0.181" (0.004)
Baseline hazard 6™ grade Reference
Baseline hazard 7" grade 1.734™ (0.000)
Baseline hazard 8™ grade 1.467° (0.000)
Baseline hazard 9" grade — first 1.961™ (0.000)
semester
Baseline hazard 9" grade — 0.877" (0.003)
second semester
Birth month -0.060"" (0.000)
Child is a girl -0.326™ (0.008)
No immigrant background Reference
1. Generation 0.043 (0.879)
2. Generation -0.302 (0.052)
West Germany 0.893™ (0.003)
Both parents Reference
Single parent 0.159 (0.455)
Parent with new partner 0.428" (0.025)
Other constellation 0.052 (0.837)
Number of siblings 0.042 (0.500)
Birthyear parents 0.026" (0.036)
GPA in Gymnasium: 1.0-1.5 Reference
GPA in Gymnasium: 2.0 0.311 (0.582)
GPA in Gymnasium: 2.5 0.390 (0.482)
GPA in Gymnasium: 3.0 0.481 (0.392)
GPA in Gymnasium: 3.5 1.082 (0.053)
GPA in Gymnasium: 4.0-6.0 1.742% (0.002)
Low parental education 0.288 (0.647)
Low parental education * 0.397 (0.595)
GPA in Gymnasium: 2.0
Low parental education * 0.137 (0.852)
GPA in Gymnasium: 2.5
Low parental education * 0.126 (0.860)
GPA in Gymnasium: 3.0
Low parental education * -0.484 (0.510)
GPA in Gymnasium: 3.5
Low parental education * -0.426 (0.555)
GPA in Gymnasium: 4.0-6.0
Constant -30.053 (0.234)
Left survey
Competence score -0.503™ (0.000)
Competence score > 0.078 (0.361)
Baseline hazard 6™ grade Reference
Baseline hazard 7™ grade 1.003™ (0.004)
Baseline hazard 8" grade 1.204™ (0.000)
Baseline hazard 9" grade — first 2.356™" (0.000)

semester
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Baseline hazard 9" grade — 1.023™ (0.004)
second semester

Birth month -0.018 (0.230)
Child is a girl -0.230 (0.129)
No immigrant background Reference

1. Generation 0.560 (0.103)
2. Generation 0.322 (0.080)
West Germany 0.147 (0.606)
Both parents Reference

Single parent 0.413 (0.100)
Parent with new partner 0.503" (0.045)
Other constellation -0.047 (0.902)
Number of siblings -0.063 (0.513)
Birthyear parents 0.022 (0.211)
GPA in Gymnasium: 1.0-1.5 Reference

GPA in Gymnasium: 2.0 1.394 (0.989)
GPA in Gymnasium: 2.5 1.509 (0.988)
GPA in Gymnasium: 3.0 1.551 (0.987)
GPA in Gymnasium: 3.5 1.589 (0.987)
GPA in Gymnasium: 4.0-6.0 1.279 (0.994)
Low parental education 1.131 (0.991)
Low parental education * -0.796 (0.994)
GPA in Gymnasium: 2.0

Low parental education * -0.826 (0.993)
GPA in Gymnasium: 2.5

Low parental education * -0.868 (0.993)
GPA in Gymnasium: 3.0

Low parental education * -1.225 (0.990)
GPA in Gymnasium: 3.5

Low parental education * -1.156 (0.995)
GPA in Gymnasium: 4.0-6.0

Constant -41.313 (0.691)
Individuals 2,371

Person-years 10,938

Reference survival state: Staying in Gymnasium. Significance Levels: *** p-value < 0.001; **

p-value <0.01, * p-value < 0.05.
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D. Predicted probabilities

Table D1. Predicted hazard of downgrading by competence score and parental education

Competence High Low education Difference by p-value of
Score education education difference
-1.5 0.107 0.179 0.072 0.141
-1.0 0.068 0.104 0.036 0.069
-0.5 0.045 0.062 0.017 0.044
0.0 0.030 0.039 0.008 0.099
0.5 0.021 0.026 0.005 0.213
1.0 0.016 0.019 0.003 0.323
1.5 0.012 0.015 0.003 0.449
2.0 0.010 0.013 0.003 0.547
2.5 0.009 0.012 0.004 0.600

Table D2. Mediation of the difference in the hazard of downgrading by parental education

through GPA in Gymnasium, over competence scores.

Competence Not via p-value Via p-value  Percent via
Score performance performance performance
-1.5 0.0645 0.1469 0.0078 0.4185 10.8

-1.0 0.0305 0.0866 0.0052 0.1910 14.5

-0.5 0.0140 0.0749 0.0031 0.0416 18.4

0.0 0.0066 0.1803 0.0019 0.0064 22.7

0.5 0.0035 0.3514 0.0012 0.0081 25.5

1.0 0.0025 0.4577 0.0007 0.0796 21.5

1.5 0.0026 0.5270 0.0002 0.7118 7.4

2.0 0.0034 0.5705 -0.0004 0.7437 -12.8

2.5 0.0050 0.5897 -0.0013 0.6184 -34.3

Note: The total difference by education and their p-values are reported in the last two columns

of Table D1.

Table D3. Predicted GPA in Gymnasium by competence score and parental education

Competence High Low education Difference  p-value of
Score education by difference
education
-1.5 2.967 2.999 0.032 0.849
-1.0 2.957 2.996 0.040 0.641
-0.5 2.878 2.940 0.061 0.201
0.0 2.748 2.838 0.089 0.013
0.5 2.583 2.699 0.116 0.000
1.0 2.399 2.532 0.133 0.000
1.5 2.213 2.347 0.134 0.003
2.0 2.041 2.151 0.110 0.081
2.5 1.900 1.953 0.053 0.629
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Table D4. Predicted hazard of downgrading by GPA in Gymnasium and parental education

Competence High Low education Difference  p-value of
Score education by difference
education
1.0-1.5 0.014 0.018 0.004 0.662
2.0 0.018 0.034 0.016 0.079
2.5 0.019 0.028 0.009 0.211
3.0 0.021 0.031 0.010 0.179
3.5 0.037 0.031 -0.006 0.578

4.0-6.0 0.067 0.059 -0.007 0.715
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E. Alternative negative experiences considered in the Ad-hoc analysis

Table E1. Measurement of alternative negative events that may trigger downgrading

Concept Reported | Waves | Items Scale Cronbach’s | % low
by Alpha
Teacher Child 1-5 1) My teacher tries to understand my point of view. 1 (Does not | 0.82 Average
relation 2) My teacher listens to my suggestions and takes them | apply at all) to response  in
seriously. 5 (does lower half of
3) My teacher encourages me to ask questions. completely scale  (<3.0):
apply) 36.9%
Helplessness | Child 3,6 1) No matter how hard I try in German, my grades don’tgetany | 1 (Does not | 0.85 Average
in German better. apply at all) to response in
2) It’s not worth revising for a test in German, I’'m still not good | 4 (does lower half of
at it. completely scale  (2.5):
3) In German class, I hardly manage any of the things I plan to | apply) 7.8%
do.
4) In German class, if our teachers unexpectedly asks me a
questions, I can’t answer the simplest ones
5) No matter how carefully I do my German homework, I still
always make a lot of mistakes
Helplessness | Child 3,6 1) No matter how hard I try in math, my grades don’t get any | 1 (Does not | 0.90 Average
in math better. apply at all) to response in
2) It’s not worth revising for a test in Math, I’m still not good | 4 (does lower half of
at it. completely scale (<2.5):
3) In math class, I hardly manage any of the things I plan to do. | apply) 10.7%
4) In math class, if our teachers unexpectedly asks me a
questions, I can’t answer the simplest ones
5) No matter how carefully I do my math homework, I still
always make a lot of mistakes
Aspirations | Child 2,4,5 | How many people from your circle of friends are planning to | 1 (none) to 7 | - At most half of
of friends obtain Abitur? (all) friends  with
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Aspirations for

Abitur  (4):
24.8%
Self-concept | Child 1, 3,4, | 1) I sometimes have trouble understanding a text really well. 1 (completely | 0.72 Average
reading 6 2) I can understand texts very well and quickly. disagree) to 4 response in
3) I have to read many things several times before I fully | (completely lower half of
understand them agree) scale  (2.5):
13.5%
Self-concept | Child 1,5 1) I learn fast in most of the school subjects. 1 (Does not | 0.84 Average
school 2) In most school subjects, I perform well in written class tests. | apply at all) to response in
3) I perform well in most school subjects. 4 (does lower half of
completely scale  (<2.5):
apply) 11.8%
Subjective Child 2,4,6 | How likely to you think it is that you could obtain Abitur? 1 (very | - About  50%
probability unlikely) to 5 probability of
of success (very likely) success or less
(£3): 24.6%
Joy of | Parents | 2,3,4 | 1) The child likes attending school. 1 (Does not | 0.84 Average
learning 2) The child enjoys school. apply at all) to response in
3) The child enjoys learning at school. 4 (does lower half of
completely scale  (<2.5):
apply) 11.5%
Social Parents | 2,3,4 | 1) The child has become well-integrated in class. 1 (Does not | 0.64 Average
integration 2) The child is friends with many of the children in class. apply at all) to response in
in class 3) The child has made new friends in class. 4 (does lower half of
completely scale (22.5):
apply) 5.3%
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Table E2. Mediation of the parental education gap in downgrading hazard through GPA and

through GPA and other negative school experiences, over children’s competence scores.

Model
¢ No mediators
¢ GPA in Gymnasium
A All mediators

15

r 3

oLt mmwuﬂwuﬂﬂ

-1.5 -1 -0.5 0 ) 1 1.5 2 2.5
Competence Score

Difference in downgrading hazard by parental education
5
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Table E3. Expected probability of negative school experiences by academic preparedness and parental education

Prob. of negative experience
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Hazard of downgrading
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. Predicted hazard of downgrading by negative school experiences and parental education
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F. Robustness checks to operationalizations

F.1 GPA in primary school as measure of academic preparedness

Figure F1. Predicted hazard of downgrading in primary school and parental education
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Note: Children with a GPA of 1.0 or 1.5 in primary school are coded as “good” (39.5%),

children with a GPA of 2.0 are coded as “average” (41.1%), and children with a GPA of 2.5 or

worse are coded as “bad” (19.4%).
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Figure F2. Mediation of the parental education gap in downgrading hazard through GPA in

Gymnasium, over children’s primary school GPA.
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Note: Children with a GPA of 1.0 or 1.5 in primary school are coded as “good” (39.5%),

children with a GPA of 2.0 are coded as “average” (41.1%), and children with a GPA of 2.5 or

worse are coded as “bad” (19.4%).
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Figure F3. Predicted GPA in Gymnasium by GPA in primary school and parental education
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Note: Children with a GPA of 1.0 or 1.5 in primary school are coded as “good” (39.5%),

children with a GPA of 2.0 are coded as “average” (41.1%), and children with a GPA of 2.5 or
worse are coded as “bad” (19.4%).
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F.2 Teacher’s track recommendation as measure of academic preparedness

Figure F4. Hazard of downgrading by teacher’s track recommendation and parental education
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F.3 Parental occupational class as measure of SES

Figure F5. Hazard of downgrading by GPA in primary school and parental EGP
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Figure F6. Mediation of the difference in the hazard of downgrading by parental EGP through
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Figure F7. Predicted GPA in Gymnasium by competence score and parental EGP
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Table F8. Predicted hazard of downgrading by GPA in Gymnasium and parental EGP

-q-. ]
EGP
— — — = Working Class
Service Class
ol'). -

1
l
/

Hazard of downgrading
2
1

GPA in Gymnasium

Note: Unlike the analysis with parental education, we treated GPA in Gymnasium as a
continuous variable here because for some combinations of GPA in Gymnasium, EGP classes,

and survival states, there are too few cases.
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