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Abstract

Research has shown that admission to prestigious higher education programs varies by social
background (short SES). Access to these programs is characterized by high competition and often
rather complex admission procedures. Thus, access may depend not only on students’ performance
and decisions to apply, but also on their application patterns: Where and how they apply, which may
vary by social background due to differences in educational achievement, aspirations, and constraints.
Using applications to highly prestigious medical programs in Germany, we examine whether
admission chances are socially selective even among the positively selected group of applicants, and
whether this is due to SES differences in application patterns or performance. Based on complete
application register data, we identify application patterns through cluster analysis. We then use the
resulting cluster model to predict cluster membership in the 2018 applicant cohort, for which we
collected survey data with information on applicants’ SES, preferences, and motivations. We find that
application patterns vary primarily by applicants’ performance (grades and test scores) and SES-
specific geographic constraints. However, our multivariate analyses on admission chances show that
application patterns do not mediate SES differences in admission chances. Instead, these differences

are entirely due to SES differences in applicants’ performance.

Keywords: higher education, social inequality, prestigious fields of study, application patterns,
admission chances, primary and secondary effects



1. Introduction
Numerous studies conducted in various institutional contexts show that enrollment in
prestigious higher education (HE) institutions or fields of study, such as law and medicine, is
highly dependent on students’ social background (Jerrim, Chmielewski and Parker, 2015;
Reimer and Pollak, 2010; Triventi, 2013). Moreover, differences in the prestige and future
earnings associated with study programs (in terms of majors or institutions) have increased
over time (Arum, Gamoran and Shavit, 2007; Goldin and Katz, 2008). Thus, a better
understanding of the reasons for unequal access to prestigious programs is important for
advancing our knowledge of societal inequalities and for developing policies to address them.
Research has identified several social processes producing social inequality in access
to prestigious programs, which can be analytically distinguished into social origin differences
in performance (primary effects) and in educational decision-making (secondary effects)
(Boudon, 1974). Primary effects address the fact that access to highly selective and
prestigious programs requires outstanding performance and thorough preparation. Research
has consistently shown that differences in parental support, as well as cultural and economic
resources, translate into social background differences (hereafter referred to as SES
differences) in school grades (or grade point averages, GPA) and test scores, which in turn
influence admission chances (e.g., Buchmann, Condron and Roscigno, 2010; Zwick and Greif
Green, 2007). Secondary effects relate to social inequality in educational decision-making—
that is, in SES differences in how students and their parents evaluate the expected costs,
benefits, and probabilities of success in HE, as well as their perceptions of their social and
academic fit in programs at the top of the educational hierarchy (Erikson and Jonsson, 1996;

Reay, Crozier and Clayton, 2010).



As a result of these two processes, many low-SES students opt out of the applicant
pool for prestigious university programs and instead enroll in less selective tertiary and non-
tertiary programs. Given these selection processes, should we still expect to find SES
differences in admission chances to prestigious programs, and if so, why? Primary and
secondary effects may continue to be relevant. Due to intense competition and merit-based
selection, SES differences in performance may persist, although they are likely to be
alleviated by prior performance-based (self-)selection. The continuing importance of
secondary effects may be reflected in young adults’ application patterns, that is, where and
how they choose to apply. Given the fierce competition for access to prestigious fields, where
excellent performance is a necessary but not always a sufficient condition for admission,
application patterns may be decisive. At the same time, they may vary with applicants’ social
background due to different aspirations, constraints, or information and support from
students’ social networks, thereby contributing to social inequality in admissions.

Our study examines this largely unexplored mechanism of SES differences in
application patterns and their role in generating inequalities in admissions to prestigious
programs—Vis-a-vis performance differences. Our research questions are: (1) Does social
origin continue to affect admission chances to prestigious study programs among the highly
selective applicant population? If so, (2) do differences in application patterns contribute to
the SES difference in admissions, or (3) are performance differences the main driver even
within this highly pre-selected group? Answering these research questions improves our
understanding of social inequality in access to prestigious HE programs by incorporating and
theorizing application patterns into Boudon’s (1974) model of inequality in access to HE.

Empirically, we study the under-researched yet highly exemplary case of access to
medical programs in Germany—also a prime example of a prestigious field of study
elsewhere (Triventi, 2013). The German case is well suited for studying application patterns

as a potentially inequality-enhancing mechanism in HE, providing insights that extend beyond
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the German context. On the one hand, the German context shares similarities with other
country contexts in two important features: a high degree of preselection of applicants to
prestigious HE programs and a strong impact of meritocratic criteria on admissions. On the
other hand, the German context exemplifies a system with low direct tuition costs (similar to,
for example, Scandinavian countries) and highly complex admissions rules, including the
possibility of access via a non-meritocratic “waiting quota” (for details and discussion, see
Section 2). Together, these features provide a unique opportunity to examine the inequality-
generating role of not only performance differences (primary effects), but also student
application patterns (as part of secondary effects) that result from SES differences in
(economic and cultural) constraints, as well as in navigation and strategies in a complex
admissions system.

To answer our research questions, we use two new data sources: First, for identifying
application patterns, we have the unique opportunity to use high-quality and complete
application register data, providing coverage for the entire population of applicants to medical
programs from 2012 to 2018. To this end, we apply the inductive (but theoretically informed)
approach of cluster analysis.! Second, we use the identified clusters to predict cluster
membership in the (self-administered) survey data from the 2018 applicant cohort and assess
whether different application patterns reflect (SES-specific) aspirations, constraints, and
strategies. This survey contains detailed information on these aspects and applicants’ social
backgrounds—information not available in the register data. Finally, we run multivariate
models to examine the role of application patterns vis-a-vis performance for social inequality

in admission chances.

1 we follow the growing number of studies that use inductive approaches to understand
complex social processes (e.g., Bonikowski and DiMaggio, 2016; Lippert and Damaske,
2019;).



2. The German case

We now provide some information on the institutional context of access to German medical
programs, and discuss why it is well suited for studying application patterns as a potential
inequality-enhancing mechanism. As elsewhere, German medical programs are a prime
example of a prestigious field of study (Triventi, 2013). They lead to high average earnings
returns and grant access to one of the most prestigious professions (Finger et al., 2020).
Compared to other fields, medical programs are the most selective programs in Germany,
with an average admission rate of less than 25 percent of applicants (Finger, 2022) and a high
overrepresentation of students with college-educated parents and a high degree of
occupational inheritance (L6rz, 2012; Grone et al., 2023; as e.g. in the Netherlands, van de
Werfhorst, De Graaf and Kraaykamp, 2001).

Access to medical programs is characterized by several features. First, applicants to
prestigious programs are highly pre-selected in terms of their social background and
performance (GPA). In the more extensively studied Anglophone countries, this is due to high
tuition fees for prestigious programs or institutions, mandatory admission tests (and the
associated preparation costs), and application behavior adaptive to high competition
(Buchmann et al., 2010; Hoxby and Avery, 2013; Jerrim et al., 2015; Pyne and Grodsky,
2020). The first two reasons do not apply to Germany: There are no tuition fees, only a small
administrative fee? (similar to, e.g., Scandinavian countries; Thomsen et al., 2017), and tests
are optional if used (see below). Thus, in Germany, direct cost considerations are less likely to
discourage (high-achieving) low-SES students from applying to selective programs than in
other countries.

However, preselection is high in Germany due to the high degree of stratification and

early tracking in the German school system. The system is characterized by performance-

2 Less than € 1,000 per year (including student tickets for public transportation).
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based sorting into different school tracks (Heisig and Matthewes, 2022), with a strong
association with social origin (OECD, 2023). As a result, a strong social selection is evident
in obtaining the university entrance certificate (Abitur) (Heisig, Elbers, and Solga, 2020;
Powell and Solga, 2011). In addition, the German apprenticeship system serves as an
attractive and low-risk alternative that diverts many low-SES high school graduates away
from the HE pathway (Mayer, Miller and Pollak, 2007; Schindler and Lérz, 2012).
Applicants to German medical programs are therefore expected to be a highly positively
selected group, particularly if they come from low-SES families (Mare, 1980): Not only have
they successfully completed high school, probably with an above-average GPA, but they have
also chosen to apply not just to any field, but to the most selective one. Thus, in terms of both
performance and motivation, German medical school applicants are generally comparable to
applicants to elite HE programs in other countries (An, 2010; Anders, 2012; Boliver, 2013;
Hoxby and Avery, 2013).

Second, as in elite HE programs around the world, admission to German medical
schools is highly competitive and largely determined by “meritocratic” criteria, with GPA
being the most important one, followed by test scores. Ultimately, strong SES differences in
the preselection of applications, combined with the strong emphasis on merit-based admission
criteria, may lead to small SES differences in admission chances among applicants (i.e.,
conditional on applications).

Third, however, SES differences may still persist even within the group of applicants,
especially when admissions systems are highly complex and require information and
navigational support from parents and social networks (Dynarski et al., 2023). Germany is an
excellent case to study this because it is not confounded by cost considerations (see above).

The German admissions system is notable for its highly complex admissions rules. In
contrast to other fields, admission to medical programs is centralized and administered by a

central clearinghouse (Stiftung fur Hochschulzulassung, SfH). Until 2019, places were
5



allocated via two merit-based quotas (20% GPA quota, 60% university-admission quota) and
one nonmerit-based quota (20% waiting quota). Applicants are free to apply via one, two, or
all three quotas. In each quota, they can rank up to six universities (= programs), but each
applicant can be admitted to only one program, starting with the highest ranked university in
the GPA quota and descending to the last rank. The process continues with the waiting quota
and ends with the last rank in the university-admission quota (see Figure 1; for more details

on the allocation process, see Braun, Dwenger, and Kibler, 2007).

Figure 1: Central admission system for medical programs in Germany

GPA quota: Waiting quota: University-admission quota:
Share: 20% Share: 20% Share: 60%
Ranking criterion: GPA Ranking criterion: Ranking criteria: combination of GPA (mandatory), test scores,
(usually top grade: 1.0) waiting-period interviews, apprenticeship, job experience, military/voluntary
(usually 6-7 years) service, school courses, awards
-> Variation between universities and over time

Applications Applications Applications
(up to six) (up to six) (up to six)
— 1 Berlin = 1 Berlin = 1 Berlin 0-6 applications per quota.
)] (] (]
g & & Stepwise admission:
@ 2 Munich Z 2 Munich % | | 2 Munich P lission: )
= = = only one admission for the highest rank
2 2 2 ible in the first quota possible
7 3 i 3 2| | 3Heidelberg possi quotap :
5 £ £ : :
< 4 < 4 < 4 Leipzig Exan?ple.llfthe applicant gets admlttgd to
Munich via the GPA quota, he or she is not
5 5 5 Hamburg con5|der§d fo.r adlmlslsmn to Berll.n.(or any
other university) in either the waiting or
v 6 v 6 v 6 Hannover unlver5|ty»adm|55|on quota .

Admission system until 2019, corresponding to the application/admission data used in this study. System has
changed since 2020 in response to a decision of the Federal Constitutional Court (in 2017). Cities mentioned are
examples.

Source: Authors’ own depiction.

Several features of the admissions system are important for our research questions:
(a) The German admissions system is not strategy-proof, unlike admission systems relying
solely on preference lists, such as in Ireland and Sweden (Delaney and Devereux, 2020;
Haéllsten, 2010), or where admission to each university or program is independent of
applications and admissions to other programs, such as in the US or UK (Boliver, 2013;
Hoxby and Avery, 2013). In Germany, application patterns beyond mere preference lists are

6



possible and sometimes necessary for a successful application (Braun et al., 2007). For
example, a valuable strategy for applicants with strong institutional preferences and very high
GPAs is to truncate the number of programs listed in the GPA quota (i.e., to rank only one
university).®

(b) GPA and optional admission tests are important admission criteria: GPAs not only
determine the GPA quota, but are also a mandatory criterion with the (relatively) highest
weight in the university-admission quota, where universities are free to add additional criteria
to rank applicants. In 2018, the most widespread additional criterion was test scores (used by
27 out of 35 programs). Importantly, these tests are optional—meaning that even if applicants
apply to programs that use test scores, taking the test and submitting the scores is optional.
The additional criteria potentially provide applicants with an opportunity to at least partially
compensate for comparatively “poorer” GPAs.

(c) With the waiting quota, the German system includes a nonmerit-based criterion
that is justified as an indicator of potentially strong motivation. It offers an admission
opportunity for those with comparatively low GPAs. However, to secure admission through
this quota, applicants must accumulate a high number of “waiting semesters” (14 semesters,
or seven years, in 2018). Waiting semesters are defined as all half years after obtaining the
Abitur (excluding periods during which applicants were enrolled in a German HE institution).
No application or registration is required to begin the waiting time period.

In summary, similar to other countries, the applicant pool for medical programs is
selective in terms of GPA and social background. However, unlike in other countries, where

tuition costs constrain applicants, in Germany it is the complex and complicated admissions

3 More than three-quarters of applicants with GPAs high enough to be considered in the GPA
guota, but who were not assigned, were admitted to their first-choice program via the

university-admission quota (Braun et al., 2007, p. 14).
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system that may contribute to the persistence of SES differences in admissions—making the
German context a unique opportunity to examine the role of application patterns (beyond
tuition fee constraints) as opposed to the role of performance differences. The most important
admissions criterion is GPA, followed by test scores, paving the way for primary effects of
social origins. Concerning secondary effects, most applicants have to compromise when
deciding. Only those with very high GPAs (or a very long waiting time) can be comparably
confident of admission, even to their preferred program. In contrast, all others need to be
willing and able to compromise on other preferences and apply strategically to increase their
chances of admission. However, despite detailed information available on the clearinghouse
website, understanding the peculiarities of the application and admission process can be
considered quite demanding. This may lead to social inequalities in navigating through the

system and, ultimately, in admission chances.

3. Theoretical considerations on SES differences in admissions

In the highly competitive setting of admissions to prestigious study programs, SES
differences may play a role in both performance (primary effects) and decisions (secondary
effects). The latter is reflected in students’ application behavior. However, especially in more
complex admission systems, educational decisions include not only whether to apply, but also
how to apply. Whether and how this generates social inequality beyond the preselection
process into the applicant pool is one of our research questions. We therefore first discuss
theoretical considerations on how different aspects of application patterns may contribute to
social inequality in admissions. We then discuss the role of key admission criteria, providing
theoretical explanations for why performance-related SES effects may exist even in highly
selective applicant pools (our other research question), and the role of applicants’ waiting

time for SES differences in admissions.



3.1 The role of SES differences in application patterns

Few studies address the role of application patterns on social inequality in access to
prestigious programs. They examine institutional characteristics in decision-making,
including program reputation, selectivity, cost, labor market returns, and geographic distance
(Delaney and Devereux, 2020; Héllsten, 2010; Hoxby and Avery, 2013), and specific
application strategies, such as the number of applications and the inclusion of applications to
less selective institutions as a “safety” option (Ayalon, 2007; Hoxby and Avery, 2013;
Hurtado et al., 1997; Roderick, Coca and Nagaoka, 2011; Smith, 2014). Drawing on these
studies, we discuss why we expect SES differences in application patterns.

Low-SES applicants are more likely to face constraints than their high-SES peers (Ball
et al., 2002; Finger, 2016; Hallsten, 2010; Glaesser and Cooper, 2014; Niu and Tienda, 2008),
potentially limiting their application choice set and leading to SES differences in application
patterns. Common constraints such as tuition fees, study duration, workload, or unfamiliarity
with the field can be excluded because they only vary between fields, not between medical
programs in Germany. However, their application patterns may be geographically
constrained. Distance from home, and thus whether students have to move to a distant city
associated with social and economic costs, has been shown to be an important constraint,
particularly for low-SES students (Hoxby and Avery, 2013; Spiel? and Wrohlich, 2010;
Turley, 2009).

While high-SES applicants may also prefer to study close to home, their aspirations to
study a prestigious field like medicine may be stronger. They may consider graduating in such
a field and entering related professions as crucial to reproducing their parents’ social status
(especially if their parents are physicians themselves) (Lucas, 2001; Reimer and Pollak,
2010). Thus, they may be more willing to sacrifice their other preferences, such as residential
location, to increase their chances of getting into medical school at all. They are also less

constrained than their low-SES peers by the costs associated with moving to a distant city.
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Institutional reputation and certain admission criteria (like admission tests) may also
discourage low-SES applicants while attracting high-SES applicants (Reay et al., 2010).
Differences in quality and prestige between programs are less pronounced in Germany than in
more vertically stratified HE contexts (Winkler, 2014). However, programs perceived to have
a high reputation (e.g., based on ranking indicators) may attract high-SES applicants, while
low-SES students may anticipate greater competition for these programs, which may
discourage them from applying (Almas et al., 2016). Moreover, admission tests may be more
appealing to high-SES students, who have more resources for test preparation and achieving
high scores (Buchmann et al., 2010). In contrast, low-SES students may even perceive test-
based programs as a deterrent, despite the optionality of tests in the German context (see
Section 2).

Furthermore, informational constraints may influence application behavior,
contributing to SES differences in application patterns (Hoxby and Avery, 2013). Application
processes require information and strategic knowledge that high-SES parents and their
broader networks can provide to a greater extent, especially in an environment of high
occupational inheritance. While high-SES applicants and their parents may easily understand
and navigate complex and demanding application processes, their low-SES peers may have
difficulty navigating the different options and rules, or may even overlook the need to be
strategic.

These SES differences in (perceived) constraints and preferences may contribute to
SES differences in application patterns. We therefore expect application patterns to be
structured along applicants’ cost constraints (most visible in the distance of the different
program locations), aspirations (i.e., the importance of getting into prestigious programs), and
preferences/aversions toward reputation and tests. Given that these factors partly depend on

applicants’ SES, application patterns are also likely to vary by SES. Moreover, even at a
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given level of performance, aspirations, and (local) constraints, SES differences in application

patterns may exist due to information asymmetries.

3.2 The role of SES differences in key admission criteria: performance and waiting time
In many countries today, admissions to HE programs rely heavily on performance measures,
particularly students” GPAs and aptitude test scores, because such merit-based admission
procedures promise to select HE students in both an efficient and legitimate way (Furuta,
2017). Despite critical voices (Grodsky, Warren and Felts, 2008; Soares, 2020; Zwick, 2019),
the importance of test scores has increased in many countries, especially for admission to
highly selective institutions and fields of study such as medicine (Alon, 2009, Dunleavy et al.
2013; Kozu, 2006; Puddey and Mercer 2014). In Germany, GPA is still the main criterion for
admission to medical programs, but test-based admissions are becoming increasingly
important. This gives rise to primary effects of social origin, as it is well established that high-
SES students have both higher GPAs and higher test scores because they are better endowed
with economic, cultural, and social resources (Berggren, 2007; Buchmann et al., 2010; Zwick,
2019; Zwick and Greif Green, 2007).

It is well known that the applicant pool for medical schools, the most selective field of
study in Germany, is highly selective due to performance-based preselection (see Section 2):
Among high school graduates who applied to medical programs in 2018, nearly 10 percent
achieved the top GPA of 1.0 (the best grade in Germany), compared to 2 percent in the

general population of high school graduates.* This positive selection is likely to be less

4 These numbers are retrieved from the 2018 register data (medical school applicants) and
annual data reports of the Standing Conference of the Ministers of Education and Cultural
Affairs (all high school graduates):
www.kmk.org/fileadmin/Dateien/pdf/Statistik/Dokumentationen/Aus_Abiturnoten_2018.pdf
(retrieved 18 December 2023).

11



pronounced for high-SES applicants, who may be more likely to apply also with lower grades
for reasons of status maintenance. Thus, among the selected group of applicants, the higher
average GPA of high-SES students’ may be less powerful in explaining inequality in
admissions than it tends to be when the entire population of high school graduates is
considered. However, high-SES students with GPAs that are likely to be insufficient for
admission may attempt to compensate by taking more tests, including intensive test
preparation, resulting in higher test scores and potentially higher admission chances.

The waiting quota is a rather unique feature of the German admission system (see
Section 2).°> On the one hand, it may improve the admission chances of low(er)-achieving
high-SES students with a long time horizon and strong resources (Hillmert and Jacob, 2003).
On the other hand, it could also benefit low-SES students. It provides a re-entry opportunity
for those who were diverted from the HE pathway years ago by entering into an
apprenticeship (e.g., as a nurse or medical assistant) and later decided to pursue a university
degree. Which of these two possibilities is true is still an open question. However, the answer
to this question is also of interest beyond the German case because, depending on the answer,
it may provide a policy approach for reducing inequality.

Finally, it is important to note that applicants’ waiting time and performance (as key
admission criteria) may not only directly affect their chances of admission, but may also
contribute to different application patterns: Applicants with the highest GPAs or a very long
waiting time can afford to be more selective about where and how often they apply, given
their high likelihood of admission. In contrast, those who do not score high on these measures

may adopt less restrictive, compensatory strategies, such as applying not only to certain (e.g.,

® The centralized admission system in Norway also awards “age” points in one of its two

quotas. SES differences were not examined (Sandsor, Hovdhaigen and Bockmann, 2022).
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nearby) locations. Thus, SES differences in application patterns may also be associated with

(potential) differences in performance and waiting times.

4. Data and methods

4.1 Data and sample selection
We employ two data sources. First, we use application register data (provided by the central
clearinghouse) covering the entire population of applicants to medical programs in Germany
for the winter terms 2012-2018 (almost 300,000 applicants in total). This is a unique data
source for the German context where individual-level register data of the education system are
usually not available. Moreover, available large-scale survey (panel) data of high school and
university students do not include detailed information on application behavior and admission
decisions. Thus, these important steps in the transition process (Roderick et al., 2011)
constitute a black box for the German context that we aim to open. The register data contain
information on application patterns (ranked universities in each quota), admissions, socio-
demographic variables (gender, age, zip code), and applicants’ performance (GPA, test
scores) and waiting time. Because the register data cover the entire population and have a
large sample size, they are an excellent source to detect the full range of application patterns
(see Section 4.2.2).6 However, they do not contain information on applicants’ SES.
Therefore, to examine SES differences in admissions, performance, and application
patterns, we rely on survey data from medical school applicants. Through the clearinghouse,
we invited all applicants for the winter semester of 2018 to participate in an online survey,

first after the application deadline (wave 1, August 2018) and again after the admission

® We excluded applicants who already completed a HE degree (3%) or who were admitted via
a special military quota (0.5%), as different application rules apply to these groups.
Applicants living outside Germany were also excluded because no zip code, and therefore no

distance measures, are available for them (0.3%).
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decisions (wave 2, November 2018). 17 percent of all applicants completed the first panel
wave’, of which around 60 percent also participated in the second panel wave. We collected
detailed information on social background, aspirations, constraints, performance indicators,
application patterns (as we were not permitted to link the survey data to the register data), and
the final application outcomes.

To address selective survey participation, response patterns, and panel attrition, we
applied weights to all results from the survey data. Weights are constructed based on the full
2018 population register data and incorporate gender, age, federal state of high school
graduation, GPA, waiting time (all categorical), and quota-specific admission rates. We
excluded respondents with missing information on the programs ranked in the three quotas
(9%) and their postal code (mostly residents outside Germany, 13%), as these variables are
included to detect application patterns (see Section 4.2.2), or on the weighting variable
(< 1%). This leaves 3,470 cases for analyses based on wave 2 (i.e., considering admission
chances). Table B1 (see Online Supplement) shows that our weights do well in balancing the
weighting variables, which seems especially important with respect to applicants’ GPA,

gender, and admission rate.
4.2 Analytical strategy

4.2.1 Examination of SES differences in admission chances (survey data)

To address our research questions on social inequality in admission chances to prestigious HE
programs and whether SES differences in application patterns and performance contribute to
this inequality, we followed several empirical steps. First, we explored how applicants’ social

background relates to their admission chances, application patterns, performance, and waiting

’ This response rate is comparable to a large-scale representative online survey of German
university students (Becker, Baillet and Weber, 2019, p. 20).
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time. Second, because our outcome is binary (receiving an admission offer or not), we
estimated a series of logistic regressions and calculated average marginal effects (AME) to
facilitate interpretation and comparison of point estimates across models (Mood, 2010). We
ran these models on the full sample and afterwards on a restricted sample that excludes those
who qualified for admission by their waiting time (because performance does not matter for
these applicants).

We measure social background by parental education, distinguishing between
applicants with no, one, or two college-educated parents.® Performance is measured by
applicants’ GPA, ranging from 1.0 (excellent) to 4.0 (just passed). To account for potential
nonlinearity in the association between GPA and admission, we created GPA-quintiles. The
second performance indicator is whether applicants participated in the most prominent
admission test for medical schools (see Section 2) and their test scores (same scale as GPA).
Waiting time is measured in semesters, and we distinguish between those with long waiting
times (at least 10 semesters) and those with no or shorter waiting times.® Lastly, to identify

application patterns, we conducted a cluster analysis, which we explain in the following.

4.2.2 Cluster analysis to detect application patterns (register data)

8 Since the medical profession is very prone to micro-class immobility (Lérz 2012; van de
Werfhorst et al., 2001), we replaced this measure with parental occupation (at least one parent
working as a physician or not). However, parental education seems to be the more relevant
SES dimension for admission chances (and many further variables); parental occupation is

much less influential (results available from the authors upon request).

® The necessary waiting time required to be preselected for the waiting quota was
14 semesters in 2018. However, this is not a predefined threshold but depends on the demand.
Therefore, applicants do not know in advance how many semesters of waiting time they will

actually need in a given year.
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We use the 2012—-2018 application register data, enriched with additional institutional-level
variables such as institutional reputation or selection criteria, to detect different application
patterns using theoretically informed cluster analysis. Performing the cluster analysis on the
large register data covering the entire population (rather than on the much smaller and more
selective survey data) allows us to detect the full variation in application patterns. The
complexity of the decision-making required by the German admission system for medical
schools (see Section 2) impedes a purely deductive approach of building application patterns.
However, we deliberately chose the clustering variables based on our theoretical expectations
about what matters for application patterns (Section 3). It is important to note that we are
interested in identifying different types of applications, not of applicants. Therefore, our
clustering variables do not include individual characteristics (such as GPA, age, or gender),
but only variables about how and where students apply.

Clustering variables: We include variables that are indicative of applicants’
preferences, constraints, aspirations, and strategies. First, we measure potential social and
material mobility costs as a constraining factor by including distance measures between the
applicants’ postal code and the postal codes of the ranked universities. Second, we include an
indicator of the reputation of the ranked universities to measure prestige preferences versus
perceived “fit” constraints (Reay et al., 2010). Third, we approximate testing constraints
versus preferences (or strategies). Fourth, we approximate strategies aimed at increasing
admission chances at specific locations versus at any location (no matter where). The latter
may indicate a very strong aspiration to study medicine at any costs, while the former may
(also) indicate mobility constraints or prestige and testing preferences. However, applicants
who are well-informed, strategic, and confident enough to take some risk may try to combine
the two: increasing admission chances at their preferred location by truncating the first two

quotas, while maximizing admission chance in the last quota by ranking the maximum
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number of universities (Braun et al. 2007). Table 1 describes and explains the clustering
variables.

Clustering method: Cluster analyses include a wide variety of techniques. For our
study, specific requirements guide the selection of relevant clustering algorithms: (1) the
algorithm needs to handle categorical variables well, and (2) it needs to run reasonably fast on
our large dataset. The second requirement precludes some popular hierarchical clustering
approaches, or any approach that relies on the computation of a complete distance matrix. We
therefore chose for the K-prototypes clustering algorithm, an extension of the K-means
clustering algorithm, because it fulfills both requirements (Huang, 1998). Based on fit
measures, we settled on a clustering model with six clusters. For more information on the K-
prototypes algorithm and cluster fit, see Online Supplement, Section A.

We use the six-cluster model resulting from the register-data-based cluster analysis to
predict the cluster membership of the 2018 applicant cohort based on the survey data. This
allows us to relate application patterns to variables contained in the survey data, such as
applicants’ SES, their performance, as well as their stated aspirations, constraints, and

strategies.
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Table 1:  Description of variables used in the cluster analysis

Variables and operationalizations ~ Explanations and justification

Mobility (cost) constraints

Average distance to first ranks Direct financial and opportunity costs (i.e., administrative fees and
Average distance (in km) of program length) do not vary among medical programs in Germany.
applicant’s postal code to Therefore, the main cost factor is the distance from home, which
postal codes of first-ranked determines whether applicants have to move out of their parents’ home
programs and leave their familiar environment.

Maximum distance The average distance of the first-ranked universities indicates
Maximum distance (in km) applicants’ “mobility preference,” while the maximum distance,
from applicant’s postal code to  including all the programs the applicant chose to rank, indicates their
postal codes of all programs “mobility willingness.”

ranked by applicant

Prestige preferences vs. “fit” constraints

Average reputation of first ranks Institutional prestige has been identified as an important factor in
Average reputation of deciding whether to apply to certain institutions (Reay et al., 2010).
applicant’s first-ranked In the German context, differences between universities in terms of
universities, based on the institutional prestige and quality are comparatively small. However,
ranking indicator “research vertical differentiation is increasing due to some recent developments in
reputation” (CHE Ranking the HE sector (Horstschréer, 2012; Winkler, 2014).

2012-2018) To measure institutional prestige, we utilized the most prominent

German HE ranking conducted by the Center for Higher Education
(CHE) since 1998.” While it does not provide an overall ranking of
programs, it does publish scores for different indicators (often
differentiating between the top, middle, and bottom group). We used the
indicator “research reputation of the university,” derived from a survey
of professors in the respective fields. They were asked to name five
universities they considered to be leading in research, excluding their
own university. The indicator measures the percentage of professors
naming a certain university.

Testing constraints vs. preferences

Share of ranked test-based This variable is included for two reasons: (i) Ranking of test-based
programs programs and submitting test scores can be used by applicants to
Share of programs ranked by increase their admission chances. (ii) Achieving high(er) test scores
applicant in the university- requires test preparation. Both the knowledge of the strategic value of
admission quota that use test tests and the (informational and financial) resources for good test
scores as admission criteria preparation leave room for SES differences in application behavior.
(Oto 1)
Strategies to maximize general vs. location-specific admission chances
Number of applications Previous research has shown that the number of applications, their
... in GPA quota (0-6) width, and their consistency vary between applicants and partly
... in waiting quota (0-6) influence admission chances (Ayalon, 2007; Hoxby and Avery, 2013;
... in university-admission Smith, 2014).
quota (0-6) In our study, neither major (medicine) nor institutional type (university)
First rank similarity varies across applicants. However, applicants may differ in the number

Same first-ranked university in  of programs ranked in the three quotas and the consistency of the ranked
all quotas used (0-1); equals 1~ programs across quotas. While some may spread their applications

if only one quota is used across many institutions, others may have a more limited choice set of

Quota similarity institutions. These are important indicators of underlying aspirations,
Similarity of applicant’s constraints, and strategies (e.g., maximizing general admission chances
ranking lists in the three by ranking as many programs as possible versus maximizing admission
quotas, based on the pairwise  chances to a specific program by truncating the first two quotas) (Braun
Jaccard similarity (0 to 1)? et al., 2007).

Notes: @ Given two sets A and B, the Jaccard similarity index is defined as the number of elements in the
intersection of A and B divided by the number of elements in the union of A and B. If the two sets are identical,
then the index is 1. If no elements are shared between the two sets, the index is 0.

® For more information on the CHE Ranking, see: https://ranking.zeit.de/che/en/ueberdasranking [accessed:
26/09/2022].
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5. Findings

5.1 Overview of application patterns

Before presenting our main findings on SES differences in admission chances, we briefly
introduce the six application patterns. To this end, Table 2 summarizes how applicants’
constraints, preferences, aspirations, and strategies, as well as their levels of performance and
waiting time, manifest themselves in different application patterns. This generic and
simplified summary is based on detailed descriptive statistics on the distribution of the
clustering variables and various survey variables over the clusters (see Online Supplement,
Table B2 for the distribution of clustering variables based on the register data and Table B3
for the distribution of survey variables).

In a nutshell, the six clusters show distinct patterns regarding applicants’ performance,
waiting time, constraints, and strategies. We identified two clusters, “the constrained high
achievers” (C1) and “the constrained returners” (C2), in which applicants with a strong
attachment to their hometown (and thus geographically constrained applications) are
overrepresented. Their application pattern is thus not well suited to maximizing general
admission chances, but rather to maximizing admission chances at specific institutions. Their
above-average performance (C1) and waiting time (C2) may give them an advantage in
gaining admission despite their constraints.

Two clusters, “the strategic returners/waiters” (C3) and “the strategic preference
maximizers” (C4), apply in a very strategic way and follow a dominant strategy (i.e.,
truncation) to maximize admission chances at their preferred location while also ensuring a
high overall admission chance. C3 applicants, with the second longest average waiting time,
can be characterized as a “waiting cluster,” albeit less constrained and more strategic than

C2 applicants. In contrast, C4 applicants, with the second highest GPA and test scores, appear
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to consist largely of highly strategic and confident applicants with a clear preference for a
particular institution but also the willingness to attend medical school elsewhere.

The remaining two clusters, “the open searchers with strong preferences” (C5) and
“the open searchers with weak preferences” (C6), rank many programs in all quotas in a
geographically unconstrained manner. While C5 applicants aim to secure admission to their
preferred university but show a willing to compromise, C6 applicants have by far the lowest
preferences for specific institutions, but a very pronounced aspiration to study medicine.
Neither cluster is characterized by (on average) many waiting semesters or high performance.
They appear to compensate for this and to increase their admission chances through rather

low regional constraints and, in the case of C6, high test participation rate.
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Table 2:

Description of application patterns identified by means of a cluster analysis

Constrained high
achievers (C1)

Constrained returners
(C2)

Strategic
returners/waiters (C3)

Strategic preference
maximizers (C4)

Open searchers with
strong preferences (C5)

Open searchers with
weak preferences (C6)

Mobility
constraints?

Prestige and
testing

constraints/
preferences

Strategy: to
increase general
vs. location-
specific
admission
chances®

Aspirations
(self-reported)

Performance

Waiting time

Geographically
constrained (smallest
application radius)

Not constraining (high
reputation and test-based
programs are often
ranked)

But below-average test
participation

Strong preference for
specific institutions

Location more important
than to study medicine

Highest performance
(GPA & test scores)
Short waiting time

Geographically
constrained

Avoiding test-based
programs

Strong preference for
specific institutions

Location more important
than to study medicine
Late development of
medicine aspiration
Lowest performance
(GPA & test scores)
Longest waiting time

Geographically less
constrained

Not constraining
(average importance)

Preference for specific
institutions, but not
constraining (i.e., willing
to deviate)

Strong aspirations to
study medicine

2" lowest performance
(GPA)
2" longest waiting time

No mobility constraints

Above-average test
participation

Strong preference for
specific institutions, but
not constraining (i.e.,
willing to deviate)

Strong aspirations to
study medicine

2" highest performance
(GPA & test scores)
Shortest waiting time

No mobility constraints

Not constraining
(average importance)

Strong preference for
specific institutions (i.e.,
consistent ranking of
first choice across
quotas), but not
constraining (no
truncation, exploit all
quotas)

Strong aspirations to
study medicine

2" highest GPA,
but 2" [owest test scores
2" shortest waiting time

No mobility constraints
(widest application
radius)

Reputation least
important

Highest test
participation rate

No preference for
specific institutions

Strong aspirations to
study medicine

Average performance

Average waiting time

Notes: Generic summary based on Tables B2 and B3 (in Online Supplement).
4 Geographically constrained: focus their applications on very close institutions, proximity to home is crucial, low willingness to move; less constrained: preference for close
university, but wider radius; not constrained: wide application radius, proximity to home is not important or somewhat important, but willingness to move.

b Strong preference for specific institutions: low # of applications, very consistent ranking, “alternative” applications (abroad) unlikely; strong preference for specific institutions,
but not constraining: truncate GPA and waiting quotas, exploit last quota, very consistent rankings, “alternative” applications (abroad) comparatively likely; preference for
specific institutions, but not constraining: truncate GPA quota, exploit other quotas, less consistent rankings; no preference for specific institutions: exploit ranking options in all
quotas, least consistent rankings, “alternative” applications (abroad, private institutions) most likely, to increase general admission chances for any medical program most

important.
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5.2 SES differences among medical school applicants

To assess whether SES differences exist within the highly selective group of medical school
applicants, we begin with some descriptive findings. Table 3 shows that, even within this
highly selective group, applicants with two college-educated parents (hereafter: high-SES
applicants) are 6 percentage points (pp) more likely to be admitted than applicants with no
college-educated parents (hereafter: low-SES applicants). This difference corresponds to

24 percent of the overall admission rate (25%). A closer look at the three quotas reveals that
admitted high-SES applicants are much more likely to receive an admission offer via the two
merit-based quotas (89%) than low-SES applicants (67%), who have a better chance of
admission through the waiting quota.

Correspondingly, we find considerable SES differences in key admission criteria.
Despite performance-based preselection, low-SES applicants have a lower average GPA than
high-SES applicants (by 0.22 GPA points, or 0.35 of a standard deviation (SD)). The marked
differences in the GPA quintile distribution also reflect this. High-SES applicants are also
more likely to participate in admission tests (by 7.5 pp) and achieve higher test scores (by
0.34 standardized test scores). In contrast, low-SES applicants are 10 pp more likely to have a
realistic waiting time of 10 semesters or more.

The pronounced SES difference in GPAs may be partly due to low-SES applicants’
overrepresentation among those with a very long waiting time (and presumably poorer
grades). We therefore differentiate the sample by waiting time (less than 10 semesters versus
at least 10 semesters). As expected, those with long waiting times have considerably poorer
average GPAs than those with shorter or no waiting times (0.82 SD). Among the latter, high-
SES applicants still have higher GPAs, but the SES difference is substantially smaller
(0.24 SD) than observed in the full sample. In contrast, among applicants with long waiting

times, the SES difference is even reversed, and almost 50 percent of the high-SES applicants
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belong to the lowest GPA quintile and thus have almost no chance of admission through the

merit-based quotas.

Table 3:  SES differences in admissions, key admission criteria (performance and
waiting time), and application patterns

Parental college education
No parent One parent Two parents Total

Admission
Overall admission (all quotas) 21.7 24.3 21.7 24.9
Admitted via ... (if admitted)?
... GPA quota 6.2 14.1 14.2 12.0
... waiting quota 31.6 19.5 9.9 18.6
... university-admission quota 60.7 65.4 74.7 68.2
Key admission criteria
GPAD
GPA (mean) 2.05(0.63) 1.93(0.62) 1.83(0.60) 1.93(0.62)
Top GPA-quintile (1.0-1.3) (%) 14.6 19.3 21.9 18.9
Bottom GPA-quintile (2.5-4.0) (%) 22.6 18.9 13.9 18.0
Admission test (TMS)
Test participation (%) 37.4 42.5 449 41.9

Mean (z-standardized) test scores (if participated) -0.27 (0.96) -0.15(0.94) 0.07(1.01) -0.10(0.99)
Waiting time®

Mean waiting time (in semester) 4.7 (6.7) 4.1 (5.8) 3.0(4.7) 3.8(5.73)

Realistic waiting time (%) 21.3 17.9 11.0 16.2

GPA of applicants with no realistic waiting time
(< 10 semesters)

Mean GPA 1.90(0.58) 1.84(0.59) 1.76(0.56) 1.82(0.58)
Top GPA-quintile (1.0-1.3) (%) 18.5 22.8 24.5 22.3
Bottom GPA-quintile (2.5-4.0) (%) 14.6 15.3 10.6 13.2

GPA of applicants with realistic waiting time
(> 10 semesters)

Mean GPA 2.37(0.58) 2.14(0.60) 2.50(0.68) 2.33(0.63)

Top GPA-quintile (1.0-1.3) (%) 5.8 5.4 0.0 4.3

Bottom GPA-quintile (2.5-4.0) (%) 38.5 315 48.3 38.6
Application patterns
Constrained high achievers (C1) 15.0 15.8 12.7 14.4
Constrained returners (C2) 13.8 12.0 9.3 11.7
Strategic returners/waiters (C3) 14.5 12.6 11.0 12.5
Strategic preference maximizers (C4) 185 20.1 24.5 21.3
Open searchers with strong preferences (C5) 13.1 13.3 15.6 14.1
Open searchers with weak preferences (C6) 25.1 26.2 26.4 25.9
N (observations) 1,003 1,058 1,409 3,470

Notes: Standard deviations in parentheses. Missing values (item non-response): test participation ~ 1%, test
scores (if participated) ~ 5%.

3 Difference to 100% (of 1.2%) due to some cases admitted by lottery (final step of wait-listed candidates) and
social hardship.

b Applicants’ GPA potentially ranges from 1.0 (top) to 4.0 (bottom).

° Applicants’ waiting times range from 0 to 76 semesters. “Realistic waiting time” is defined as at least 10
semesters. The waiting time necessary to be preselected for the waiting quota was 14 semesters in 2018.
However, this is not a predefined threshold, but depends on the demand in a given year.

Source: Online Survey of 2018 medical school applicants (waves 1 and 2), weighted (see Section 4.1), authors’
calculations.
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Turning to secondary effects, supplementary analyses show little SES differences in
the strength of medical aspirations, but applicants do differ in their geographic constraints:
Low-SES applicants are more likely to report that proximity to home is an important reason
for choosing a university (13 pp) (see Online Supplement, Table B4). In addition, high-SES
applicants are more likely than low-SES applicants to value the reputation of universities
(5 pp), to strategically rank test-based programs (10 pp), to apply to medical schools abroad
(11 pp), to receive support from family members in the application process (31 pp), and to
have a family member with test-taking experience (18 pp).

How do these SES differences manifest in application patterns? Overall, SES
differences in application patterns are not very pronounced (Table 3). However, there are
interesting variations that are mostly in line with theoretical expectations about SES-specific
constraints and strategies: High-SES applicants are slightly underrepresented in clusters C1-C3
(the clusters with a focus on nearby universities and/or the waiting quota) and slightly
overrepresented in the unconstrained and/or strategic clusters C4-C6. The SES difference is
most pronounced among the “strategic preference maximizers” (C4) (6 pp) — the cluster with
the overall most strategic application patterns. For reasons of status maintenance, we also
examined differences in application patterns by parental occupation. Table B5 (in the Online
Supplement) indicates that children of physicians are less likely to belong to the “constrained
high achievers” (C1), but indeed more likely to belong to the strategic clusters. However, they
are not only more likely to belong to the “strategic preference maximizers” (C4), but also to the
“strategic returners/waiters” (C2)—in this case, most likely indeed to be “waiters”.

In summary, despite strong preselection, admission rates are much higher for high-SES
applicants than for low-SES applicants, especially in the merit-based quotas. Correspondingly,
we find higher average GPAs, test participation rates, and test scores for high-SES applicants.
These patterns suggest that primary effects are at work even in this selective group. In contrast,

the waiting quota seems to advantage low-SES applicants, who on average have a higher
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number of waiting semesters. Although application patterns vary according to SES-specific
constraints and strategies, there is quite some SES heterogeneity within clusters, with no clear
dominance of high- or low-SES applicants in any application pattern. Next, we examine
whether application patterns—as a condensed expression of applicants’ constraints,
preferences, and strategies—can still explain some of the observed SES differences in

admission chances, or whether SES differences in performance are the main driver.

5.3 Multivariate findings on determinants of admission chances

Table 4 presents the results of a series of logistic regressions. The first model (M1) shows the
bivariate difference of 6 percentage points in admission chances between applicants with no
and two college-educated parents. As model M2 indicates, application patterns do not
contribute to explaining this pronounced SES difference. However, they are strongly related
to admission chances. The constrained but high-achieving C1 (the reference category) has by
far the highest chances of admission, followed by the “constrained returners” (C2)—with
many applicants having very long waiting times, which seems to compensate for their
comparably poor values on the merit-based criteria. In contrast, C6 applicants have the lowest
admission chances (27 pp lower than C1), suggesting that their unconstrained application
pattern and high test taking rate cannot compensate for otherwise fairly average GPAs and
waiting time. However, the explanatory power of application patterns is rather low (Pseudo-
R2 of 4%).

In contrast, applicants’ GPA and test participation/scores have a much higher
explanatory power (Pseudo-R? of 32%) and they fully mediate the SES difference in
admission chances (M3). Already applicants from the second GPA quintile have a 58 pp
lower admission chance than those from the top quintile. Moreover, test participation with
above-average test scores increases admission chances by 27 pp (compared to

nonparticipants).
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These patterns do not change when both performance and application patterns is
included in M4 and additionally waiting time in M5. The coefficients of application strategies
disappear or even reverse when controlling for the performance and waiting variables. This is
consistent with our finding that both are reflected in application patterns (see Section 5.1).
Interestingly, after controlling for applicants’ performance and waiting time (or more
precisely, after controlling for their GPA, as additional analyses show), the waiting cluster C2
and the strategic cluster C4 have higher admission chances than the high-achieving cluster
C1, demonstrating once again that the advantageous position of C1 applicants is mainly
driven by their superior GPA.

These findings do not change when we restrict the sample to those who are unlikely to
be admitted through the waiting quota (< 10 semesters waiting time) (Online Supplement,
Table B6). Among more recent high school graduates, the SES difference in admission
chances is even more pronounced (9.2 pp, or almost 40 percent of the overall admission rate
of 23% in this group), because a larger share of low-SES applicants with relatively high
admission chances through the waiting quota has been excluded. The SES difference is also
substantially reduced after introducing GPA and test scores (2.6 pp remain, possibly due to

SES differences in further admission criteria, such as participation in civil service programs).
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Table 4: Logistic regressions on admission chances (AME)

M1 M2 M3 M4 M5
Parental education
(ref.: No college-educated parent)
One college-educated parent 0.026 0.026 -0.012 -0.012 -0.011
(0.018) (0.018) (0.015) (0.015) (0.014)
Two college-educated parents 0.060***  0.069*** -0.008 -0.004 -0.006
(0.018) (0.017) (0.014) (0.014) (0.013)
Application pattern
(ref.: Constrained high achievers (C1))
Constrained returners (C2) -0.123*** 0.157***  0.097***
(0.032) (0.025) (0.022)
Strategic returners/waiters (C3) -0.201*** 0.020 0.012
(0.030) (0.022) (0.020)
Strategic preference maximizers (C4) -0.183*** -0.001 0.042*
(0.027) (0.018) (0.019)
Open searchers with strong preferences (C5) -0.239*** -0.028 -0.010
(0.028) (0.020) (0.019)
Open searchers with weak preferences (C6) -0.274%** -0.026 -0.012
(0.025) (0.018) (0.018)
GPA and admission tests
GPA quintiles (ref.: top: 1.0-1.3)
2nd: 1.4-1.6 -0.583*** -0.571*** -0.564***
(0.022) (0.022) (0.021)
3rd: 1.7-2.0 -0.685*** -0.681*** -0.722***
(0.019) (0.020) (0.016)
4th: 2.1-2.5 -0.688***  -0.693*** -0.762***
(0.020) (0.020) (0.016)
Bottom: 2.6-4.0 -0.584***  -0.614*** -0.730***
(0.024) (0.024) (0.018)
Test participation?
(ref.: Nonparticipants)
Participated with below-average scores 0.024 0.045** 0.007
(0.024) (0.015) (0.015)
Participated with above-average scores 0.267***  0.290***  0.218***
(0.020) (0.020) (0.018)
No information on test participation/scores® 0.080* 0.093* 0.048
(0.034) (0.035) (0.030)
Waiting time (ref.: No waiting time)
Some waiting time (1-9 semesters) 0.0560**
(0.0112)
Realistic waiting time (> 10 semesters) 0.293***
(0.020)
Pseudo- R? 0.00 0.04 0.32 0.34 0.38
Observations 3,470 3,470 3,470 3,470 3,470

Average marginal effects (AME), standard deviations in parentheses.
9 Only Test for Medical Studies (TMS) considered. Four medical programs apply different test formats, but we
do not have information on these tests in the data. When including proxy measures, the findings do not change.
b) 34 missing values for test participation and 84 for test scores.
Source: Online Survey of 2018 medical school applicants (waves 1 and 2), weighted, authors’ calculations.

6. Discussion

One central finding of our study is that, even in the highly selective group of medical school

applicants, social inequality in admission chances is pronounced: high-SES applicants are
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more likely to be admitted than their low-SES peers. Despite strong preselection processes,
substantial performance differences persist between high- and low-SES applicants (in terms of
GPA, test participation, and test scores). SES differences in application patterns are most
evident in the trade-off between geographic constraints and strategies to maximize general
admission chances: Low-SES students are overrepresented in geographically constrained
application patterns, while high-SES applicants are overrepresented in application patterns
that use the maximum number of applications in a geographically unconstrained (and partly
strategic) manner. Despite these associations, there are no clear SES-specific application
patterns. Correspondingly, in our multivariate analyses, we found that SES differences in
performances (primary effects), rather than in application patterns (secondary effects), largely
mediate SES differences in admission chances.

Our finding that geographic constraints are important for low-SES applicants suggests
that low-SES students living in (rural) areas without a nearby medical program may be less
likely to apply. In many other contexts with greater vertical stratification of HE institutions,
geographic distance constraints of low-SES students may have an even stronger impact on
SES differences in admissions to prestigious programs than in Germany. Although geographic
distance is the main constraining factor for low-SES applicants to medical schools in
Germany, as our study has shown, German universities and programs (within the same field)
are fairly homogeneous in terms of prestige and low direct tuition costs. Thus, there is no risk
that the nearest university—potentially the only viable option for many low-SES students—
will also be an expensive or elite one, which in other contexts (such as the US) may further
limit the choice set of low-SES applicants and contribute to lower application and ultimately
admission rates.

Given our interest in application patterns as an underexplored mechanism of secondary
effects, we focused on applicants rather than all high school graduates. Thus, selection

processes into the applicant pool are not considered in our study. Therefore, while our
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analyses do not suggest that secondary effects are central among applicants, it is important to
acknowledge that they may strongly influence the decision of whether or not to apply to
prestigious programs in the first place. For example, SES differences in perceived probability
of successfully entering and graduating from a prestigious program may lead to social origin
differences in applying. However, unlike in countries with high tuition fees for prestigious HE
programs, low-SES children in Germany are not discouraged from medical programs because
of direct study costs.

One limitation of our study of application patterns, however, is that our data on
applicants to public medical schools in Germany did not allow us to capture the full range of
strategies used by high-SES applicants to circumvent the selective central admission system.
When we recode our dependent variable to include admissions to foreign or private medical
schools (see also Online Supplement, Table B3), the SES difference in admissions increases

from 6 to 11 percentage points (results are not shown, available on request from the authors).*°

7. Conclusions

Research has consistently shown that access to prestigious study programs varies by social
background due to differences in students’ educational performance and decisions. However,
because access to these programs is highly competitive, access may also depend on students’
application patterns, that is, where and how they apply. We investigated this largely
unexplored mechanism and the role of SES differences in application patterns vis-4-vis

performance differences for social inequality in admission chances to the highly prestigious

10 Our sample is restricted to those who also applied in Germany (because only then are
applicants in our data). This is likely to underestimate the extent of SES differences in
application and enrollment abroad. Especially high-SES applicants with poor GPAs are
known to apply only to programs abroad that are less selective but charge high fees (Gerhards
and Németh, 2015).
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medical programs in Germany. Access to German medical programs is very well suited to
study application patterns as a potentially inequality-enhancing mechanism in HE: Similar to
other countries, the applicant pool is selective in terms of both GPA and social background,
and admissions are mainly based on meritocratic criteria. However, the German context
allows for the study of the effects of a complex and complicated admissions system that
requires application patterns that go beyond mere preference listing.

Our German findings suggest that when merit-based criteria are central to admission
processes, SES differences in performance (primary effects) are the main driver of unequal
admission chances (of applicants)—even when the admission system requires navigation
skills and rewards certain application strategies. Our findings are thus in line with research
showing that performance-based admission is socially selective—despite its perceived
objectivity and legitimacy—as “merits” crucially depend on resources, and privileged groups
are better equipped to meet these requirements (Alon, 2009; Buchmann et al., 2010). Despite
this criticism, our study suggests that merit-based admission systems prevent low-SES
students, who apply to prestigious programs despite high competition and complicated
admission rules, from facing double disadvantages when admission procedures are complex.
Strategies beyond optimizing one’s own qualifications appear to be of minor importance.
However, it would be rash to dismiss all criticism: The complexity of the admission system
may discourage low-SES students from applying in the first place, presumably especially
those with low levels of support, information, and navigation skills.

The German case is also an interesting example for an admission system that partially
grants access based on nonmerit-based criteria. Our findings can thus inform debates in
countries such as the US that use(d) quotas for social minorities to mitigate inequalities in
access to elite programs. In contrast to explicit preferential treatment of applicants on the
basis of ascribed characteristics, the nonmerit-based quota in Germany refers to students’

waiting time—a characteristic that theoretically anyone can “achieve.” This is similar to the
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Norwegian system, where students can accumulate “age points” that are then combined with
mainly merit-based criteria into admission scores (Sandsor et al., 2022). In Germany,
however, 20 percent of places are exclusively allocated through the waiting quota, which
provides access opportunities even for high school graduates with the lowest GPAs—an
opportunity that is indeed used by low-performing high-SES applicants. By and large,
however, the waiting quota seems to offer mainly a reentry opportunity for low-SES
applicants (30% of all admitted low-SES applicants are admitted through this quota). Thus,
this nonmerit-based admission criterion somewhat compensates for the strong social
selectivity of the merit-based quotas and increases student diversity by providing students
with reentry opportunities. However, Germany implemented a major reform of the central
admission system in 2020. One of its elements is the abolition of the waiting-time quota—the
only admission criterion in our study that favored low-SES applicants.

Also in the light of the other reform elements, it is likely that social diversity in
medical school will decrease in the future. The GPA quota has been raised from 20 percent to
30 percent, and a new “aptitude quota” (10%) has been introduced, which must not include
GPA as a criterion. As a result, all medical programs now use admission tests (still optional)
as one of the selection criteria. Based on our findings, we see that even optional tests
contribute to social inequality, at least in their current form. Thus, this development stands in
stark contrast to the test-optional movement in the US, which has led to de-emphasizing test
scores in the admission process with the aim of increasing student diversity, among other
reasons (Bennett, 2022; Furuta, 2017). Similarly, the other important reform element—
namely, the introduction of a preference ranking that makes admission less dependent on
ranking decisions and underlying strategies—is unlikely to reduce social inequality in
admission chances, given our finding of the centrality of applicant’s performance compared to

application patterns.
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Not only in Germany, but also in many countries, admission systems are under critical
scrutiny and reforms are being called for and implemented. One main criticism is that
admission processes often contribute to a socially selective student body (e.g., Boliver, 2013;
Soares, 2020). We contribute to this debate by showing that it is not the complicated
admission system and resulting application patterns and strategies that disadvantage low-SES
applicants. Rather, our results support previous findings that it is merit-based selection that
favors already advantaged groups (Alon 2009).

However, to draw more comprehensive conclusions, future research should assess the
indirect effect of complex admission rules on students’ decisions to apply in the first place.
Thus, the findings and limitations of our German study on the role of application patterns
suggest several avenues for future comparative research. These include exploring SES
differences in performance and constraints on application patterns in high-tuition systems,
examining the impact of SES differences in application patterns on admission chances in
strategy-proof versus non-strategy-proof admission systems (like the German system)—to
assess the importance of admission system complexity for SES differences—or comparing
SES differences in enrollment in prestigious HE programs due to SES differences in
admission chances among applicants relative to SES-dependent decisions for or against

applying to such programs in the first place.
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