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among students from lower socio-economic backgrounds. We argue that vocational
qualifications shift opportunity structures and opportunity costs of students who

have to decide between continuing higher education and alternative options. We
therefore examine if parental background and vocational qualifications are associated
with the destinations after non-completion. We distinguish the destinations “re-enter-
ing higher education’, “vocational training”and “skilled employment”. Using the German
Educational Panel Study (NEPS starting cohort 6), we apply competing risks models.
Our results show that non-completers from higher socio-economic backgrounds are
more likely to re-enter higher education than non-completers from lower socio-eco-
nomic backgrounds. The higher rates of transfer to skilled employment among non-
completers from lower backgrounds are mainly due to the fact that they more often
hold a vocational qualification and have good chances to enter the skilled labour
market without additional educational investments. Our results hence shed some new
light on the question how vocational training “diverts” lower background students
from higher education.
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Introduction

Research on inequalities in educational attainment typically reveals that students
from lower socio-economic backgrounds are less likely to reach a higher education
degree. This is mainly because these students are less likely to fulfil the entry require-
ments for higher education, but they are also less likely to enter higher education,
given they have obtained eligibility to enter (Boliver 2011; Finger 2016; Hillmert and
Jacob 2003; Jerrim et al. 2015; Miiller and Pollak 2010; Miiller et al. 2011; Schindler
and Reimer 2011). On top of the social selectivity that occurs already during the path-
way leading to higher education, we know from prior research that students from

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
@ Sprlnger Open use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
— author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://

creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40461-024-00161-5&domain=pdf
http://orcid.org/0000-0001-8141-3955

Tieben Empirical Res Voc Ed Train (2024) 16:9 Page 2 of 21

lower socio-economic backgrounds less often graduate successfully, given they have
entered higher education (Aina 2013; Checchi 2000; Contini et al. 2018; DesJardins
et al. 2002; Johnes and McNabb 2004; Miiller and Schneider 2013; Roksa and Velez
2012). There have been numerous attempts to explain these inequalities in degree
completion. Studies mention lower levels of academic preparation, higher levels of
employment hours and part-time enrolment as well as lower levels of interaction with
peers and faculty among the “first generation” college students (Bean and Metzner
1985; Ishitani 2003, 2006; Pascarella et al. 2004; Spiegler and Bednarek 2013; Teren-
zini et al. 1996). We argue for the case of Germany that especially pathways leading
to higher education and the resulting specific opportunity structures may contrib-
ute to explain why students from lower socio-economic backgrounds are less likely
to graduate. Students from lower socio-economic backgrounds are more likely to
enter higher education via vocational training and hence with a formal qualifica-
tion for the skilled labour market (Buchholz and Pratter 2017; Tieben and Rohrbach-
Schmidt 2014, 2021). These may result in a paradoxical “double-buffer” as vocational
skills and work experience can be beneficial in higher education, but the vocational
credential also can be used as a return ticket into the labour market (Scholten and
Tieben 2017; Tieben 2020a).

This contribution extends this approach by examining the destinations of higher
education non-completers. Our approach draws on Tinto’s (1993) distinction of
“institutional departure” (leaving the program) and “system departure” (leaving
higher education altogether) and takes into account that students may re-enter higher
education after non-completion, but also can choose alternatives outside higher edu-
cation. Following this distinction, we use the term “non-completion” for any program
in higher education that was not completed with a degree. Non-completers hence
may choose an alternative program in higher education or leave higher education and
enter employment or non-tertiary training. The term “dropout” refers to students who
leave higher education after non-completion. Note that previous research does not
always make this distinction or use this terminology consistently. We propose that
differences in pathways prior to higher education mediate the association between
socio-economic background and the choice of a destination after non-completion.

The research questions that will be addressed in this paper are as follows:

1. To what extent is parental background associated with the choice of a subsequent
destination after non-completion of the initially chosen program?

2. To what extent does prior vocational training mediate the association between
parental background and the choice of a subsequent destination after non-comple-
tion of the initially chosen program?

In the remainder of this paper, we will first give an overview of the educational
system in Germany with a special focus on detours to higher education. We then
summarize the literature that examines the relationship between socio-economic
background, detours to higher education and dropout. We derive a set of hypotheses,
which will be tested using a large-scale retrospective life course study of the German
population (NEPS SC6).
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Traditional and alternative pathways to higher education in Germany

The tracked structure of the German post-secondary education system assumes two
typical pathways, namely the “vocational” track, comprising lower secondary education,
followed by vocational training, and the “academic” track, comprising upper secondary
education, followed by higher education.

The strict separation between the vocational and academic sector has dissolved in
recent decades and an increasing proportion of graduates from upper secondary school
enter vocational training although they are eligible for higher education. Among these
students, a certain proportion strives to enter higher education after vocational train-
ing, which is discussed as “double qualification” in German literature (Edeling and Pilz
2017; Pilz 2009). Moreover, initiatives to increase permeability between vocational and
higher education ensured that vocational schools can award upper secondary certificates
that qualify for higher education. As a result, more than 20% of all first-year students
in Germany had graduated from vocational training before entering higher education
(Middendorff et al. 2017; Tieben 2020b). While in many other countries, vocational
education primarily addresses the lower performing school leavers and may come with
low prestige, income and occupational perspectives, the German vocational training
system includes selective programs with attractive conditions and future perspectives.
Vocational training can take place in full-time-vocational schools or in the so-called
dual system. Dual training is organized as in-firm-training in private-sector companies
with regular attendance in vocational schools. Most of the school-based training pro-
grams qualify for employment in public sector occupations (e.g. in the health and care
sector) and also comprise practical units. For access to some vocational training pro-
grams, competition is high, so that vocational schools and employers are selective on
prior achievement and non-cognitive traits. All vocational training programs are stand-
ardized. Companies have to employ licensed instructors. Vocational schools are usually
part of the public school system. Private sector vocational schools exist but they have to
comply with all governmental training regulations. Quality assurance processes and the
development of the curricula are organized jointly by the national ministry of education,
the federal institute for vocational education and training (BIBB) as responsible govern-
ance agent, labour unions and chambers of commerce (Bundesinstitut fiir Berufsbildung
2022). Hence, the quality of the training programs usually is high and prior vocational
qualifications may not necessarily indicate a risk factor in higher education, but rather a

resource.

Conceptional framework

Socio-economic background, delayed entry and success in higher education

When it comes to associations between socio-economic background and dropout, many
studies find that students from lower socio-economic backgrounds are more likely to
leave higher education without a degree (Aina 2013; Checchi 2000; Goldrick-Rab 2006;
Heublein et al. 2017, 2003; Hillmert and Jacob 2010; Kolland 2002; Miiller and Schnei-
der 2013; Roksa 2012; Roksa and Velez 2012; Schindler 2006; Triventi and Trivellato
2009). Milesi (2010) shows for an American sample that the association between socio-
economic background and dropout decreases to non-significance when pre-tertiary
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trajectories (e.g. GED' or delayed entry) are controlled. She concludes “that a substantive
part of the disadvantage experienced by students whose parents have low levels of edu-
cation is due to the alternative trajectories low SES students follow” (p. 42). It is tempt-
ing to derive from this finding that a detour as such comes with disadvantages. In many
other contributions, the lower success rates of delayed entries indeed are attributed to
lower high-school grade-point-averages and lower academic ability (Attewell et al. 2012;
Bozick and DeLuca 2005; Faulkner et al. 2016; Goldrick-Rab and Han 2011; Hearn 1992;
Milesi 2010; Niu and Tienda 2013; Parker et al. 2015; Roksa and Velez 2012). It neverthe-
less may be a premature conclusion that a high dropout prevalence among the delayed
entries can be causally attributed to performance deficits resulting from poor academic
preparation. Studies showed that students from vocational pathways enter higher edu-
cation with lower levels of academic readiness (Kéller et al. 2004; Tieben 2020b). How-
ever, there is also empirical evidence that a delay between secondary school and higher
education may serve students to gain experiences and develop a clearer vocational ori-
entation (Arnett 2004; Crawford and Cribb 2012; Schneider and Stevenson 1999). Oth-
ers report that delays are associated with higher motivation, higher goal commitment
and better performance in college (Birch and Miller 2007; Cantwell et al. 2001; Heath
2007; Martin 2010; McKenzie and Gow 2004; Parker et al. 2015). These are motivational
resources that potentially compensate deficits in academic readiness. These positive
effects of delays may be particularly pronounced in Germany, where delays are typically
caused by participation in structured vocational training programs. Several German
studies indeed report higher or equal achievement levels among students who did not
enter higher education directly after upper secondary education (Burchert and Miiller
2012; Dahm and Kerst 2016; Erdel 2010; Jirgens and Zinn 2012). But very similar to
Anglo-American studies, there is evidence that this group is less likely to graduate than
traditional students (Dahm and Kerst 2016; Heublein et al. 2017; Tieben 2020a).

Vocational training as safety-net

It is striking that socio-economic background and delays both seem to be associ-
ated with higher dropout rates, whereas—in the case of Germany—there is no clear
evidence for performance deficits of these groups. This casts some doubt on the
assumption that higher dropout rates of students from lower socio-economic back-
grounds can be attributed to performance deficits that are related to their detours
into higher education. Milesi’s (2010) observation that the association between
socio-economic background and dropout is mediated by the pathway into higher
education may nevertheless be plausible. Shavit and Miiller (2000) discuss the safety-
net function of vocational training from a comparative perspective. They show that
especially in countries like Germany, where vocational training is highly special-
ized and closely linked to the organization of the labour market, vocational training
provides a reliable route into stable qualified employment. Under these conditions,
especially lower background secondary school leavers are likely to be “diverted” to
vocational training instead of entering higher education. They perceive a higher risk

! GED (general educational development test) is a test for school-leavers without a high school diploma to prove equiva-
lent competences.
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of failure in higher education than in vocational training (Barone et al. 2018; Lorz
2012) and also seem to have less confidence in their skills (Schliicker and Schindler
2019). In a similar fashion, Biichel and Helberger (1995) assume an ‘insurance strat-
egy’ of double qualifiers in the German educational system: Double qualifiers leave
upper secondary education with a higher education entrance certificate but choose
to obtain a vocational training certificate before entering higher education. Given
that vocational training lasts at least 2 years, this is quite an additional investment.
These students hope to benefit from their vocational skills during higher education
as well as later in the labour market, once they have graduated. Scholten and Tieben
(2017) examined the labour market transitions of higher education dropouts and
show that those with a vocational training certificate indeed enter the labour market
quicker than dropouts without a vocational training certificate but that the certifi-
cate does not result in advantages regarding the occupational status.

Destinations after non-completion

We argue that vocational qualifications may work as a paradoxical “double buffer” The
vocational skills and experiences that are beneficial during higher education, also are
beneficial in the labour market. After non-completion of the initially chosen program,
students have to decide about the subsequent destination. They can enter employment,
vocational training or re-enter higher education. Tieben (2016, 2020a) showed that
students with vocational qualifications are less likely to resume higher education after
non-completion and Heublein (2017) reported that among dropouts with prior voca-
tional training 64% enter the labour market, whereas only 20% of the dropouts without
vocational qualifications do so. However, although these studies show a group-specific
inclination to remain in higher education after non-completion, they do not reveal
the destinations of students who prefer to leave higher education. It appears plausible
to assume that students with a formal vocational certificate have lower incentives to
remain in higher education because they can enter the labour market with the qualifica-
tions they already hold. Moreover, for students who have entered a program that draws
on prior vocational experiences, remaining in higher education but changing the field
of study would mean that the benefits of these prior experiences decrease and the risk
of failure increases. This has consequences for the equalizing function of vocational
detours: Even if there is no reason to assume that lower-background students are less
successful in the initially chosen program, they are subject to attractive labour market
opportunities outside higher education more often. This is because lower-background
students use the vocational detour to a higher rate and hence more of them already have
a vocational qualification when they enter higher education. If vocational qualifications
work as a pull-factor into the labour market, lower-background students hence are more
likely to be affected. We therefore propose that non-completers from lower socio-eco-
nomic backgrounds are less likely to re-enter higher education (H1) or to enter voca-
tional training (H2) after non-completion and more likely to enter the labour market
(H3) than non-completers from higher socio-economic backgrounds. These associations
between socio-economic background and destination are explained by prior vocational
training (H4).
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Data and analytic approach

Data and sample

We use the starting cohort 6 of the German National Educational Panel Study (NEPS
SC6—Data release 14-0-0). The design combines a prospective panel with a yearly fol-
low-up and a “retrospective module” as part of the first wave. In the retrospective mod-
ule, respondents gave information about their past life course (education, occupation,
partnership and family formation, etc.). Although the data of the retrospective module
was collected in the first wave and therefore bears characteristics of a cross-sectional
design, the information is recorded in longitudinal format, containing the start and end
dates of each episode, so that a chronological structure of different life course transitions
can be obtained (Blossfeld et al. 2011; Tieben 2023). For our analyses, we used spell-type
data on a monthly basis.

The sample of NEPS SC6 comprises 11,932 respondents born in Germany between
1944 and 1986. We exclude 6783 respondents who were never enrolled in higher edu-
cation before the time of the interview. Furthermore, students from universities of
cooperative education (Berufsakademie), business academies (Wirtschaftsakademie)
and academies of public administration (Verwaltungsakademie) are excluded from the
sample (N =582). These institutions offer “dual programmes” which combine the higher
education program with in-firm vocational training, so that these programs cannot
be clearly defined as full-time higher education. To ensure comparability of individual
educational careers, we exclude all students who studied abroad (N=390) or who have
obtained their higher education entrance certificate in the German Democratic Repub-
lic> (N=610). We selected respondents who have entered higher education for the
first time at the age of 17—30 years. Our initial analytic sample comprises 3567 cases.?
Approximately one quarter (N =922) of these individuals did not complete their initially
chosen program in higher education. This group is the sample for the analysis of the
destination after non-completion. As we are using retrospective life course data from the
wave-1 interviews, we do not have to handle issues that occur due to panel attrition. The
target population for wave 1 was stratified along federal state, administrative districts,
and a classification of urbanization. Given that this sampling strategy resembles a sim-
ple random sampling approach, no design weights are applicable for the full sample of
wave 1 (Hammon et al. 2016). For the cases that were selected from the original sample
and for the selected non-completers, no reliable cross-cohort calibration base is avail-
able from official student register data. We may, however, safely assume that the analytic

sample is reasonably representative as we primarily select by education level.

Analytic approach
In a first step, we will give a descriptive overview of the full sample and the sub-sam-
ple of non-completers of the initial program in higher education. Bivariate analyses

2 The higher education system of the GDR followed planned economy principles in admission and graduation of stu-
dents. Especially the selection of students was based on academic merits, but also on compliance with the socialist
government values, which led to a highly selected student population and low dropout rates. We do, however, include
Eastern German citizens who entered higher education after the reunion.

3 Note that the sharp drop from the original sample is primarily due to the selection of respondents who have entered
higher education at least once in their life course.
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will show the destinations of non-completers from higher and lower educated fam-
ily backgrounds and of non-completers with and without a vocational training cer-
tificate. We examined the destination after the first higher education non-completion,
using an approach that exploits the longitudinal data structure and the categorical
nature of the dependent variable. After higher education non-completion, three
mutually exclusive absorbing states are possible: higher education, vocational train-
ing and skilled employment. Re-entering higher education, vocational training and
entering skilled employment are likely to occur after periods of inactivity (“bridging
episodes”). The transition may be postponed by shorter or longer periods, or not take
place at all during the observation period covered by the data. For this reason, we
applied competing risks regressions, as proposed by Fine and Gray (1999). This model
is an extension of Cox’s semiparametric proportional hazards model, which allows
subdistributions of competing risks (in other words: event-history analysis with non-
binary categorical dependent variables). The model hence takes into account that
individuals choose between multiple (mutually exclusive) destinations. It does not
assume a specific functional form but proportional subhazards. We tested for propor-
tionality of the subhazards and confirmed that the assumption is not violated.
Fine and Gray’s (1999) definition of the subhazard function is

_ 1
hith) = lim = Prit <T <t+Ati=1T > tU(T <Ni#1),)

where T is the event time, i the cause of event occurrence (i.e. transition to one of the
absorbing states) and x a time-independent covariate vector. The subhazard for a given
cause is the instantaneous probability of event occurrence from the cause at time t, given
that no event occurred before t or due to another cause. For our purpose, we estimate
separate subhazard functions for higher education (with the competing risks voca-
tional training and skilled employment), vocational training (with the competing risks of
higher education and skilled employment) and skilled employment (with the competing
risks of higher education and vocational training):

Miea (1) = Mpeq o (£)exp(xB)

Tyoc (%) = Hyoc,o (£)exp(xp)

Eskemp (tlx) = Eskemp,o(t)exp(xﬂ)

We fitted the models using the stata command stcrreg (Cleves et al. 2010). We spec-
ified models that remove cases from the risk set upon occurrence of either the transi-
tion of interest or a competing event. Where multiple transitions occur, we applied
priority principles (see Sect. "Dependent Variable" for details). Although for some of
the subjects in the data a period of up to 25 years after non-completion was covered,
we restricted the observation to 60 months. The reasons for this are straightforward:
The majority of the subjects made a transition within 5 years after non-completion,
so that by cutting off the observation only 57 subjects are censored artificially. The

cut-off reduced the computing time considerably and made the estimation more
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efficient. We carefully compared the results from the full and the reduced observation
period and verified that the cut-off did not lead to any changes regarding results or
conclusions.

The competing risks analyses follow a hierarchical strategy: Model 1 introduces educa-
tion of the parents as socio-economic predictor of the destination after non-completion.
Model 2 adds pre-tertiary vocational training as central mediator of the relationship and
Model 3 adds a set of variables that control for differences in socio-demographic proper-
ties, individual pathways prior to higher education and institutional context conditions.
The coding of all variables is described in the following section.

Variables

Dependent variable

We used a categorical variable of the destination after non-completion with four cat-
egories. The variable was coded 1, when the respondent re-entered higher education
during the observation period. When the respondent entered a vocational training,
which fully qualifies for the skilled labour market, the destination was coded 2 (voca-
tional training). When the respondent entered a job which typically requires a formal
qualification, the destination was coded 3 (skilled employment). A fourth category was
coded 0 and comprises destinations that are “not in education, employment or training
(NEET)’, including unemployment, but also internships, military or voluntary service,
sick leave and parental leave, sabbaticals/vacation as well as low- or unskilled labour. We
include low- or unskilled labour (N'=36) in this category, because skilled employment is
the target destination for non-completers. Non-completers hold a general or vocational
upper secondary leaving certificate and hence would strive for a position in the skilled
labour market. Inspection of the data showed that un- or low-skilled employment does
occur among non-completers, but in general is used as bridging episode, for example
to fill the months between non-completion and vocational training or higher education.
Cases that did not enter one of the three destinations, but remain in the “zero state”
throughout the observation period, are treated as censored at the end of the observation
period. For cases with multiple transitions into different destinations, we applied priority
principles: Re-entering higher education has priority over vocational training and skilled
employment; vocational training has priority over skilled employment. The lower part
of Table 3 in Appendix gives an overview of the distribution of the destinations after

non-completion.

Independent variables
Our main independent variable is socio-economic background, which was measured as
education of the parents. We used a dummy variable, indicating if at least one of the par-
ents had obtained higher education (=1). Sensitivity analyses showed that this threshold
has the highest discriminatory power, compared to alternative measurements (e.g. ISEL,
EGP or other codings of parental education). We applied listwise deletion where educa-
tion of the parents was not reported (N=10, (1.1%)).

Pre-tertiary vocational training is a dummy variable that was coded 1 if the respond-
ent had graduated from a full non-tertiary vocational training (2-3,5-year programs,
that qualify for skilled occupations) before entering higher education. These comprise
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company-based dual training (with part-time attendance in vocational schools) and
school-based vocational training. Vocational training episodes that were started before
higher education, but not finished with a certificate, were assigned to the reference cat-
egory (no vocational training =0).

Controls

We introduced three sets of control variables: The socio-demographic controls comprise
sex, age, place of birth (West Germany, East Germany, abroad), place of birth both par-
ents in Germany (yes/no), children under age 6 when respondent entered higher educa-
tion for the first time (yes/no), childbirth during first episode in higher education (yes/
no). Age was measured as age at non-completion. Linearity tests indicated that a metric
measurement of age was justified.

The second set of controls (individual pathways to higher education), was captured
by the type of the entrance certificate, vocational qualifications and work experience.
We distinguished “full entrance certificate” (allows access to all types of institutions and
programs), “restricted entrance certificate” (restricts access to either particular types of
institutions or particular fields of study), and “alternative pathways” (students who do
not hold a formal entrance certificate but gained eligibility through vocational training
and work experience). For analyses of the sub-sample of non-completers, we collapsed
the “restricted” and “alternative” categories in order to maintain a sufficient number of
cases. Work experience in a skilled job was coded as categorical variable (no skilled work
experience =0, less than a year =1, more than a year =2).

A third set of controls aims to capture the institutional context conditions. We con-
trolled type of institution (university of applied sciences =0, university=1) and field of
study (education, arts/humanities, social/behavioural sciences, business/public adminis-
tration/services/law, natural sciences/mathematics/ICT, engineering/manufacture/ con-
struction and life sciences). Field of study was missing for 90 (2.5%) cases, but instead of
dropping the cases we used a “missing-value”-dummy in our analyses. The starting date
of the first higher education episode was controlled by a categorical variable comprising
10-year intervals from 1960 to 2009. Model 3 also includes a categorical measure of the
duration of the first higher education episode. For starting date and duration of the first
higher education episode, the categorical solution was justified by the non-linear asso-
ciation with the dependent variable. Table 1 gives an overview of all variables used in the
competing risks analyses for the full sample and the sub-sample of non-completers.

Results

Descriptive analyses

Table 1 shows the frequency-distributions of all variables for the full sample and the
selection of non-completers. It may be surprising that the majority of respondents
has parents without a higher education degree. However, we have to keep in mind
that the data comprise the birth cohorts 1944—1985. Through the expansion of the
higher education participation, the share of students from highly educated back-
grounds kept increasing across cohorts. But especially during the 1970s and 1980s the
majority of students was “first generation educated” In 1991, for example, only 43%
of all German students had parents with an upper secondary education certificate
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Table 1 Absolute and relative frequencies of variables

All students Only non-completers
N % (col.) N % (col.)

Completed first higher education episode

No 922 258

Yes 2645 74.2
Education parents

No HE degree 2308 64.7 585 63.5

HE degree 1259 353 337 36.5
Pre-tertiary vocational certificate

No 2562 71.8 690 74.8

Yes 1005 282 232 25.2
Sex

Male 2040 572 530 575

Female 1527 42.8 392 42.5
Age at entry first episode

17-20 563 15.9 126 13.7

20-22 2218 62.2 582 63.1

23-25 590 16.5 149 16.2

26-30 196 55 65 7.1
Place of birth

West Germany 3210 90.0 814 883

East Germany 221 6.2 68 7.4

Abroad 136 38 40 4.3
Both parents born in Germany

No 3173 89.0 811 88.0

Yes 394 11.0 1 12.0
Children under 6 at entry first episode

No 3469 974 894 97.0

Yes 98 2.7 28 3.0
Childbirth during first episode

No 3309 92.8 867 94.0

Yes 258 7.2 55 6.0
Type of entrance certificate

Full entrance certificate 2779 77.8 760 824

Restricted entrance certificate 454 12.8 106 11.5

Alternative 334 94 55 6.1
Work experience

No skilled work exp 2883 80.9 785 85.1

Less than 1 year skilled 320 9.0 70 7.6

More than 1 year skilled 364 10.1 67 7.3
Type of institution

Univ. of applied sciences 1189 333 206 223

Research university 2378 66.7 716 777
Field of first HE episode

Education 562 15.9 113 12.3

Arts/humanities 347 9.7 116 12.6

Social/behav. sc 271 7.5 117 12.7

Business/admin./service 637 17.8 158 17.1

Natsc./maths/ict 449 12.6 154 16.7

1

Engin/manuf./const 824 232 96 21.3
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Table 1 (continued)

All students Only non-completers
N % (col.) N % (col.)
Life sc 388 10.9 54 59
Information unavailable 89 25 14 1.5
Transition cohort first episode
1960-1969 249 7.0 33 3.58
1970-1979 838 23.6 182 19.7
1980-1989 1115 31.2 301 32.7
1990-1999 898 253 252 27.3
2000-2009 467 13.0 154 16.7
Duration of first higher education episode (mean=294)
Upto 1 year 323 350
1-2 years 244 26.5
2-3 years 122 132
3-4 years 81 8.8
More than 4 years 152 16.5
Total 3567 922

Relative frequencies (column %) in italic

(Abitur) (Kroher et al. 2023). It may also be surprising that neither family background
nor prior vocational training seem to predict non-completion of the initial program.
The differences are not pronounced but they indicate that students from higher back-
grounds as well as students with a vocational training certificate discontinue their ini-
tially chosen program slightly less often. This—at first glance—contradicts most of
the existing literature in dropout research. Yet, as outlined above non-completion of
the initially chosen program does not necessarily mean dropping out of higher edu-
cation. Non-completers choose between leaving higher education (=dropout) and
starting an alternative program in higher education. We argue that family background
and vocational training predict this choice rather than the decision to discontinue the
initial program (see Tieben (2020a) for a discussion). Figure 1 therefore shows the
destinations after non-completion for non-completers from lower and higher socio-
economic backgrounds and non-completers with and without a vocational training
certificate. Note that these figures do not show the immediate destination after non-
completion but rather if a transition to one of the destinations was observed within
5 years after non-completion. More than half of the non-completers with highly edu-
cated parents decides to start an alternative program in higher education (55.3%).
Non-completers from lower educated backgrounds are less likely to remain in higher
education (40.3%). Whereas we observe only small differences between these two
groups in the transition to vocational training (21.6% vs. 22.2%), the differences in
the transition to skilled employment are considerable: a quarter of the non-com-
pleters from lower educated backgrounds enters skilled employment, but only 14.5%
of the non-completers form higher educated backgrounds. The differences between
non-completers with and without prior vocational qualifications are even more pro-
nounced: more than half of the non-completers who have entered higher education
with a vocational training certificate choose skilled employment (52,0%), whereas only
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Fig. 1 Destination after non-completion by family background and prior vocational training

11,6% of the non-completers without vocational training enter skilled employment.
These are more likely to remain in higher education (52,0%) than to enter vocational
training (26,7%). These figures show impressively how strongly prior qualifications
determine the destinations of non-completers. These figures also raise the question if
students from lower socio-economic backgrounds dropout more often because they
are more likely to have a qualification for skilled employment and therefore have less
difficulties entering skilled employment than non-completers from higher socio-eco-
nomic backgrounds. The following multivariate competing risks analyses will exam-
ine to what extent the lower rates of re-entering higher education are explained by

higher rates of vocational detours among lower background students.

Competing risks analyses of destinations after non-completion

Table 2 shows the estimates for higher education, vocational training and skilled employ-
ment. In a first step (M1), we include only the education of the parents as predictor, in
a second step (M2), we added the pre-tertiary vocational certificate and in a third step
(M3), we added the full set of control variables. Table 2 shows only the coefficients for
parent’s education and pre-tertiary vocational training. The full set of coefficients from
M3 is displayed in the appendix (Table 3). We report subhazard ratios, which are expo-
nentiated subhazards and can be interpreted in a similar way as odds ratios (a subhazard
ratio of 1 indicates that there is no association, negative subhazards result in a subhazard
ratio below one, positive subhazards result in SHR larger than one). For ease of interpre-
tation, Fig. 2 shows cumulative incidence curves for each of the destinations, separately
for non-completers from high and low educated family backgrounds. The cumulative
incidence function converts the subhazard ratio into the (conditional) probability of
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Table 2 Subhazard ratios from competing risks models for higher education, vocational training

(2024) 16:9

and skilled employment

Higher Education

Vocational Training

Skilled Employment

SHRM1 SHRM2 SHRM3 SHRM1 SHRM2 SHRM3  SHRM1 SHRM2 SHRM3
Education parents
No parent has a
HE degree (ref)
At least one 1.49%*% 1.34%% 1.29%* 098 0.83 0.84 0.53*** 0.77 0.87
parent has a HE
degree
Pre-tertiary vocational certificate
No (ref))
Yes 0.48*** 0.79 0.25%%* 0.23*%* 556%%*%  3.93%*
N (observations) 1608 1608 1608
N (subjects) 922 922 922
N (entered tar- 422 203 200
get destination)
N (entered 403 622 625
competing
destination)
N (censored) 97 97 97
Log Likelihood ~ —2769.41 —275342 -2675.15 —1360.70 — 133800 — 1330760 — 132630 — 125860 — 1219.00
Wald Chi2 30.30 4894 217.66 0.02 35.16 114.08 15.80 166.62 24812

All M3 contain the full set of controls: sex, age at non-completion, region of birth, childbirth during enrolment, number of
children under 6, type of institution, field of study, duration first HE enrolment, type of entrance certificate, work experience.
Model details and coefficients are displayed in Table A2 (appendix)

SHR subhazard ratio
*p<0.05; **p < 0.01; ***p < 0.001

entering the target destination within the first 60 months after non-completion.* Com-
paring the graphs allows insights into the background-specific transition patterns to
the three destinations across time. We present three graphs for each destination, which
represent the three modelling steps from Table 2. The socio-economic gradient in the
destination after non-completion is expressed by the distance between the dashed and
the solid lines. The stronger the “effect” of socio-economic background, the larger the
distance between the dashed and the solid line. The middle graph in the upper row for
example illustrates that the two lines are perfectly congruent when the subhazard ratio
equals or approaches 1. The mediating role of prior vocational training is expressed by
the reduction of this distance in model 2, whereas the additional mediation through the
control variables is expressed in model 3.

The three models for higher education show that the subhazard ratio of socio-eco-
nomic background is large and remains significant when pre-tertiary vocational train-
ing is controlled. We nevertheless observe that the subhazard ratio collapses from 1.49
to 1.34 in model 2 which suggests that prior vocational training explains some of the
association between socio-economic background and re-entering higher education after
non-completion. For entering vocational education, we do not find any association with

4 As an example, for the interpretation of the graphs, the upper left panel of Fig. 2 displays the following information:
non-completers whose parents have no higher education degree, have a probability of 0.2 of (re-)entering higher edu-
cation in the first month after non-completion. Their probability accumulates to 0.4 after 60 months. The probability
of non-completers whose parents hold a higher education degree is somewhat higher, at 0.3 in month 1 and at 0.55 in
month 60.

Page 13 of 21
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Fig. 2 Cumulative incidence curves for re-entering higher education, vocational training, and skilled
employment, based on competing risks models in Table 2

socio-economic background. The coefficients suggest that there is a slight suppressor”

effect under control of prior vocational certificates, but the association is non-significant
in all models. For entering skilled employment, we observe a pronounced mediation effect
in model 2: controlling prior vocational certificates reduces the subhazard ratio of socio-
economic background from 0.53 to 0.77. The association is non-significant in models 2
and 3. It is important to note that prior vocational certificates have a very strong negative
effect on the decision to enter vocational training after non-completion. This is plausible as
the incentive to obtain a second vocational certificate is low. The effect of prior vocational
certificates also is very strong but positive for entering skilled employment. The subhazard
ratio of 5.56 indicates a more than fivefold increased chance to enter skilled employment
for those who hold a formal qualification. This indicates that prior vocational qualifications

® Counterintuitively, a subhazard ratio that changes from 1 to 0.85 actually gets larger, due to the multiplicative nature of
the coefficients.
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hamper success in higher education, not because they are a risk factor, but because they
are a pull-factor that draws non-completers towards the labour market. This coefficient
remains highly significant in model 3, albeit slightly decreases to 3.93.

Conclusions

The aim of this paper was to examine if pre-tertiary vocational certificates can explain
that students from lower socio-economic backgrounds are less likely to graduate from
higher education. Our approach takes into account that students from lower socio-eco-
nomic backgrounds are more likely to enter via vocational detours and that vocational
skills and certificates may work as a paradoxical double-buffer in higher education. They
may be helpful resources during study, but at the same time they provide an easy return
ticket into the skilled labour market (Tieben 2020a). We examined the destinations after

non-completion and aimed to answer the following research questions:

1. To what extent is parental background associated with the choice of a subsequent
destination after non-completion of the initially chosen program?

2. To what extent does prior vocational training mediate the association between
parental background and the choice of a subsequent destination after non-comple-

tion of the initially chosen program?

We examined the destination after non-completion and picked up the prior discus-
sion around vocational training as safety net or diversion (Arum et al. 2007; Scholten
and Tieben 2017; Shavit and Miiller 2000). We proposed that non-completers from
lower socio-economic backgrounds are less likely to re-enter higher education (H1) or
vocational training (H2) after non-completion and that they are more likely to enter the
labour market (H3) than non-completers from higher socio-economic backgrounds. We
also proposed that these associations between socio-economic background and destina-
tion are explained by prior vocational training (H4).

In models that do not control prior vocational qualifications, we observe that non-
completers from lower socio-economic backgrounds are almost twice as likely to enter
skilled employment than non-completers from higher backgrounds. They also are con-
siderably less likely to re-enter higher education which lends support to H1 and H3.
Hypothesis 2 is not supported by the results of the competing risks analyses as we do not
find associations between socio-economic background and entering vocational train-
ing. Hypothesis 4 can only be partly confirmed. Prior vocational certificates are a rel-
evant predictor for the destinations after non-completion and mediate the relationship
between socio-economic background and destination to a considerable degree. None-
theless, especially for re-entering higher education, a strong effect of the socio-economic
background remains in the full model and the effect of prior vocational training itself is
mediated by certain control variables, such as age at non-completion, gender, duration
of the non-completed study, type of institution and field of study.

The remaining effect of socio-economic background on re-entering higher educa-
tion hence deserves further scrutiny, as this finding suggests that mechanisms beyond
the mere opportunity structure are in place here. It is likely that performance deficits
play a role. The data do not contain performance indicators but we know from previous
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research that lower background students and certain groups of non-traditional students
report lower grades, lower levels of academic self-concepts and academic preparation
(Schliicker and Schindler 2019; Tieben and Knauf 2019). We nevertheless have to con-
sider that weak performance does not necessarily prompt dropout. Where low grades
meet high levels of goal orientation or a higher motivation to graduate, students are likely
to stay in higher education. Where low grades meet attractive exit options, students are
likely to leave. Regarding motivations to graduate, we may think of status maintenance
motives among students from higher socio-economic backgrounds (Erikson and Jons-
son 1996). For students who have to rely on loans, the allocation rules for means-tested
study loans and grants for lower income students may at least partly drive the decision
to leave: these are awarded conditional on timely proofs of study progress and students
who decide to transfer to another program, may lose eligibility to receive funding. The
financial risk of re-entering hence may be higher for non-completers from lower socio-
economic backgrounds. This is highlighted by the observation that the duration of the
non-completed study also seems to play a relevant role in the decision to re-enter. For
entering skilled employment, the findings show more clearly that prior vocational train-
ing is a strong predictor for the transition to skilled employment, but also the dominant
mediator of the association between socio-economic background and destination. The
association identified in model 1 is literally ‘mediated away’ under control of prior voca-
tional training.

In general, we can conclude that prior vocational qualifications are a relevant but not
the only mediator of the association between socio-economic background and destina-
tions after non-completion. The skilled labour market in particular seems to be an attrac-
tive alternative to re-entering the educational system especially for non-completers with a
vocational certificate. Hence, the mere fact that students from lower socio-economic back-
grounds more often enter higher education with a formal qualification for the skilled labour
market explains the difference between non-completers from lower and higher socio-
economic backgrounds to a considerable extent. As discussed above, it is not necessarily
a higher risk of failure in higher education among students with prior vocational training,
but we have to take into account that a formal qualification for skilled employment comes
with a different opportunity structure for. Students without this qualification may decide to
discontinue their initially chosen course of higher education but in the highly credentialist
German labour market they will need a formal qualification of any kind. Our results hence
shed new light on the assumption that detours and delayed transition to higher education
always are a risk factor. They are a safety-net, but rather than mitigating the actual risk of
failure they also facilitate the decision to leave.

This study does not come without limitations. Our results are suggestive, but it would
be worthwhile to replicate the analyses with more recent cohorts. The youngest partici-
pants in the data were almost 40 years old when this manuscript was drafted. This has
the advantage that long observation periods capture mature starters and late returners
to the education system. These analyses were possible due to the unique structure of the
dataset. In Germany, centralized register data are not available so that it is not possible
to determine trajectories through higher education and the transitions during the subse-
quent years. Prospective panel data, such as the NEPS starting cohort 5 (comprising stu-
dents who started their 1st year in higher education in the winter term 2010/11) would



Tieben Empirical Res Voc Ed Train (2024) 16:9

potentially be suitable, but this requires a long-running panel of at least 10-15 years in
order to capture delayed graduation and gap-episodes. Given that panels of this kind suffer
from (mostly selective) panel attrition in the long run, retrospective data collections seem
to be the more promising pathway to unbiased results. The drawback of these data is that
information about the actual reasons for non-completion and for the choice of the subse-

quent destination are not clear.

Appendix
See Table 3

Table 3 Full set of coefficients from M3

Higher education

Vocational training

Skilled
employment

SHR SHR SHR
Education parents

No parent has HE degree (ref)

At least one parent has HE degree 1.29%% 0.84 0.87
Pre-tertiary vocational certificate

No (ref.)

Yes 0.79 0.23** 3.93%%*
Sex

Male (ref)

Female 0.73** 1.52%% 1.17
Age at non-completion first episode 0.91** 0.98 1.06*
Both parents born in Germany

No (ref.)

Yes 112 0.85 0.88
Place of birth

West Germany (ref.)

East Germany 1.02 0.67 1.69*

Abroad 1.08 1.40 040
Children

Birth during first HE episode (Yes=1) 1.08 0.67 0.80

Children under 6 before HE (Yes=1) 0.57 143 0.71
Type of entrance certificate

Full entrance certificate (ref.)

Restricted entrance certificate 0.84 1.04 1.01
Work experience

No skilled work experience (ref)

Less than 1 year 1.04 040 147

More than 1 year 1.1 0.81 1.44
Type of institution

Univ. of applied sciences (ref)

Research university 2.19%** 0.471%** 0.73
Field of first HE episode

Education (ref.)

Arts/humanities 0.77 0.88 2.24%
Social/behavioural sciences 0.89 0.86 1.86
Business/admin./services 0.63** 0.95 245%*

Page 17 of 21
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Table 3 (continued)

Higher education  Vocational training  Skilled

employment
SHR SHR SHR
Natural sciences/mathematics/ict 0.96 0.69 1.90
Engineering/manufacture/construction 1.1 0.69 1.72
Life sciences 1.36 0.70 0.83
Information unavailable 1.18 0.54 3.20%
Transition cohort first episode
1960-1969 (ref)
1970-1979 0.80 1.71 1.68
1980-1989 0.65* 279 1.27
1990-1999 0.73 3.75 0.89
2000-2009 0.73 323 1.01
Duration of first higher education episode
Up to 1 year (ref)
1-2 years 0.78% 1.74%* 1.21
2-3 years 0.84 1.64*% 1.01
3-4 years 049** 1.59 2.13%*
More than 4 years 0.32%x* 157 2.31**
N (observations) 1608 1608 1608
N (subjects) 922 922 922
N (entered target destination) 422 203 200
N (entered competing destination) 403 622 625
N (censored) 97 97 97
Log Likelihood — 2675.20 — 13,307.60 —1219.00
Chi2 217.66 114.08 24812

SHR = subhazard ratio
Legend: *p <0.05; **p <0.01; ***p <0.001
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