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Abstract

Research consistently shows that students from academic households are more likely to
enter higher education than students from non-academic households. These inequalities
are only secondarily due to differences in performance (i.e., primary effects), but mostly due
to students’ decision making behavior (i.e., secondary effects). The relative share to which
primary effects and secondary effects mediate the effect of students’ educational back-
ground on their intention to enter higher education is affected by external conditions. One
significant external influence that may have had an impact on social disparities in students’
educational choices is the COVID-19 pandemic. Herein, we present data from N= 596
upper secondary students (41.6% from non-academic households) that were collected in
Germany in April 2021. Building on rational choice theory, we scrutinized students’ expected
benefits (i.e., employment prospects and personal significance), costs (i.e., direct costs and
opportunity costs), and subjective probability of success in pursuing higher education as
important psychological pillars for their intention to enter higher education. Results show
that about 14% of social differences in students’ intention to enter higher education were
due to primary effects, whereas almost 77% were explained by secondary effects. Specifi-
cally, we found that differences in the evaluation of benefits most strongly contributed to
social inequalities in students’ intention to enroll in higher education. Compared to research
on pre- COVID-19 cohorts, our results point to shifts in existing patterns of inequalities in the
wake of the COVID-19 pandemic.

Introduction

Obtaining a university degree is highly beneficial in Western societies, promising entry into
the labor market at a relatively high wage level, as well as access to socially prestigious profes-
sions [1]. Startlingly, there is ample evidence that students’ higher education (HE) attainment
is largely determined by their parents’ educational background. Specifically, students from aca-
demic households (i.e., at least one of their parents holds a HE degree) are more likely to enter
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HE than students from non-academic households (i.e., neither parent has completed HE; [2]).
In Germany, for example, 86% of students from academic households, compared to 76% of
students from non-academic households, enroll in HE after graduating from upper secondary
school [3].

Importantly, it constitutes both an individual and a societal loss that students from non-
academic households are discouraged from entering HE, despite being qualified. On the indi-
vidual level, achieving a HE diploma is arguably the most promising opportunity for social
upward mobility [4]. On the societal level, HE graduates are an increasingly precious resource
for the success of a countries’ economy [5]. Failing to identify and support talented students
that actually have the potential to successfully attain HE is thus troublesome.

Corresponding to this significance, increasing social equality in students’ HE enrollment is
a topic of high political interest, and governments invest great amounts of money to reduce
social disparities. For example, Germany spent 12.9 billion Euros on the support of (disadvan-
taged) individuals in the education system in 2017 [6].

Likewise, the topic of social equality in HE enrollment has also received much scientific
attention in the last two decades. Not only the success of political programs are frequently eval-
uated [6], various disciplines closely monitor the influence of societal and economic changes
to gain a deeper understanding of social disparities in HE enrollment and its underlying mech-
anisms [7, 8]. A recent incident that has arguably brought massive changes to individuals and
societies is the outbreak of COVID-19 and the subsequent pandemic.

In the present research, we examine students’ intention to enter HE in 2021, the second
year of the COVID-19 pandemic in Germany. By means of a theoretically elaborated model,
we aim to provide valuable insights into the main sociological and psychological sources
responsible for social disparities and where existing patterns of inequalities might have shifted
in the course of the pandemic.

For this, Germany provides an excellent test case as policies on school closures to the pan-
demic were stricter compared to most other European countries or the U.S. [9]. This may have
had particularly noticeable effects on the lives of citizens in general and students in particular.
Moreover, the German school system is highly stratified, leading to considerable social
inequalities at different educational transitions. After completing primary school, students
enter one of several lower secondary school tracks, depending primarily on their performance.
Reaching upper secondary school, students constitute a relatively homogeneous, high-per-
forming group, and performance differences between students are relatively small [10, 11].

After graduating from upper secondary school, the vast majority of students in Germany
decide between two options for further educational career (around 5% of students opt for
other educational pathways [12, 13]): HE or technical/vocational education and training
(TVET). Pursuing HE at traditional universities or universities of applied science is basically
free of charge and students are offered financial support to cover costs of living (e.g., state-sub-
sidized student loans or scholarships). Alternatively, students opt for entering TVET programs
which promise an early entry into employment, a regular income, and good long-term
employment prospects in the respective sector [14].

As outlined above, the decisions students make between these two options strongly depend
on the educational background of their parents [10]. To explain these social inequalities, previ-
ous research differentiated between primary and secondary effects of educational background
[15]. Primary effects account for social differences in students’ academic performance, whereas
secondary effects represent differences in students’” decision making behavior. Across coun-
tries, the empirical value of differentiating between primary and secondary effects in predict-
ing HE enrollment has been demonstrated repeatedly [16]. For Germany, research has shown
that 51-63 percent of social differentials in students’ intention to enter HE are due to
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secondary effects [17, 18]. When considering actual enrollment, secondary effects even explain
more than 70 percent of social inequalities [19].

Importantly, however, the relative contribution of primary and secondary effects in explain-
ing social inequality in HE enrollment varies depending on the institutional and economic
conditions under which the educational decision is made [8, 16]. Unquestionably, the
COVID-19 pandemic has severely disrupted these conditions [20, 21].

Regarding primary effects, previous research consistently shows that social differentials in
academic performance are rather low among upper secondary students [18, 22]. Notably, during
the COVID-19 pandemic, students had to cope with extensive class cancellations and several
months of home schooling, which may have affected inequalities in students’ academic perfor-
mance. In fact, knowledge gaps and declines in academic performance were particularly severe
among students from non-academic households [23-26]. However, it should be taken into
account that most studies reporting performance declines were based on samples of younger stu-
dents (i.e., primary and lower secondary school students) [23, 27]. Upper secondary school stu-
dents’ performance may have been less affected by the pandemic, as older students demonstrated
more learning autonomy and activity in home schooling compared to younger students [20, 28].
Therefore, social differences in upper secondary school students’ academic performance may
have increased to some extent, though not greatly, during the COVID-19 pandemic.

Relatedly, in times of COVID-19, students may have generally relied less on their academic
performance when making educational decisions (e.g., between pursuing HE or TVET). In
fact, students attributed performance declines to the challenges of the pandemic [20, 29].
Therefore, students may have considered their grades as less indicative of their actual academic
abilities. Consequently, the relation between students’ academic performance and their inten-
tion to enter HE may have been generally weaker in times of COVID-19. As a result, academic
performance may have had a similar or even smaller explanatory contribution to social
inequalities in students’ HE enrollment as compared to pre-COVID-19 cohorts.

Regarding secondary effects, rational choice theory serves as a well-established theoretical
framework to describe and examine secondary effects in students’ educational choices [30, 31].
Accordingly, for each option (i.e., HE and TVET) students consider expected benefits (e.g.,
employment prospects), expected costs (e.g., direct costs), as well as their subjective probability
of success. We outline research on social inequalities in these three dimensions, their impact on
students’ intention to enter HE, and potential influences of the COVID-19 pandemic on these
relations in what follows.

In pre-COVID-19 cohorts, social differences in students’ evaluations of benefits of HE were
found to be rather negligible [10, 18]. During the pandemic, however, social inequalities in
expected benefits of HE may have increased. Specifically, contact restrictions led students to
reduce their exchanges with people outside their own families and close social circle. Addition-
ally, student counseling services, career information events, and university open days were
largely canceled. This may have limited upper secondary school students in their exploration
of career opportunities outside of their family environment [28, 32]. Consequently, students
from non-academic households may have been biased against pursuing HE and, for instance,
underestimated a university degree’s benefits on the labor market. By contrast, students from
academic households probably received family members’ first-hand information about HE
and, thus, evaluated a university degree’s benefits more favorably. Therefore, social differences
in students’ evaluation of employment prospects associated with HE may have increased in
times of COVID-19, and, in turn, contribute to social inequalities in students’ intention to
enter HE [10, 18].

Whereas past research merely focused on the utility value (i.e., employment prospects)
when capturing students’ evaluations of benefits of HE [10, 18], we additionally capture the
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attainment value attached to HE (i.e., students’ personal significance of pursuing HE) [31, 33].
Specifically, students from non-academic households may have attributed less personal signifi-
cance to pursuing HE in times of COVID-19, lacking academic role models and reference to
university life. In contrast, most students from academic households may have developed a
sense of personal significance of pursuing HE, aspiring to follow their parents’ steps [33].
Therefore, social differences in students’ personal significance of pursuing HE may be consid-
erably large during the pandemic. We furthermore expect that HE may attract especially those
who perceive it as personally significant, since today’s young people value a feeling of belong-
ing and fulfillment in career options [34, 35]. Consequently, students’ personal significance of
pursuing HE may also contribute to social inequalities in their intention to enter HE.

Students’ evaluation of costs associated with HE was highly related to their educational
background in pre-COVID-19 cohorts. Although HE in Germany is largely tuition free, stu-
dents often face high living costs in the city of their university. These costs, on average, weigh
more heavily on students from non-academic households compared to students from aca-
demic households [10, 36, 37]. During the pandemic, student = ts from non-academic house-
holds may have expected it to be even more challenging to afford the costs of HE, as non-
academic households on average faced heavier economic burdens due to the COVID-19 pan-
demic compared to academic households [38, 39]. One explanation for this is that non-aca-
demics are more likely to be employed in industries and positions that were affected by
downsizing and reduced working hours due to the COVID-19 pandemic [38]. As a result,
social differences in expected direct costs of HE may have been larger in times of COVID-19
compared to pre-COVID-19 cohorts. Given that students’ evaluation of costs is related to their
plans for HE, expected costs may contribute to social inequalities in students’ intention to
enter HE to a significant extent [10, 18].

Extending past literature, we additionally consider opportunity costs, that is the time
invested in obtaining a university degree, instead of taking on a paid job. Opportunity costs
are particularly burdensome for students from economically disadvantaged households [40,
41]. During the pandemic, students from non-academic households may have felt an even
stronger urge to enter paid employment to avoid financial hardship for their families. There-
fore, social differences in opportunity costs may have been considerably large in times of
COVID-19. On the other hand, many companies faced revenue slumps and uncertain future
prospects and, therefore, were temporarily reluctant to hire for apprenticeships [42, 43]. Con-
sequently, an immediate entry into the labor market may have appeared difficult for upper sec-
ondary school graduates across social backgrounds. Therefore, expected opportunity costs
may have been less predictive of students’ actual HE enrolment during the pandemic. In sum-
mary, the relation between opportunity costs and students’ intention to enter HE may be
weak, even if social differences in expected opportunity costs of HE may have been consider-
ably large in times of COVID-19.

Finally, students’ perceived probability of success in HE was highly related to their educa-
tional background in pre-COVID-19 cohorts [10, 18, 44]. During the pandemic, students
lacked external information about the demands of pursuing HE, as well as about coping strate-
gies and support services. Therefore, students from non-academic households may have strug-
gled to evaluate their prospects to master the challenges of HE. Furthermore, given that
students from non-academic households received relatively less support by their parents in
home schooling than their peers from academic households [45], the former may have per-
ceived the situation as more challenging and, consequently, also expected pursuing HE to be
more demanding. For those reasons, social differences regarding students’ evaluations of their
probabilities of success in HE may have been larger in times of COVID-19 compared to pre-
COVID-19 cohorts. Previous studies have shown that students’ perceived probability of
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success in HE is highly related to their intention to enter HE [10, 18]. Consequently, students’
perceived probability of success in a large part may explain social differences in students’
intention to enter HE.

In sum, in the present research, we examine explanatory contributions of primary and sec-
ondary effects to social inequalities in the COVID-19 cohort in Germany (i.e., students attend-
ing upper secondary school during the COVID-19 pandemic). Moreover, we elaborate on
social differences in students’ decision making (i.e., secondary effects) based on rational choice
theory, predicting students’ intention to enter HE. Specifically, we extend previous research in
capturing students’ personal significance of pursuing HE in addition to monetary benefits of
HE, and opportunity costs of HE in addition to direct costs.

Method

Study design, sample size, and exclusion criteria were preregistered (https://aspredicted.org/
blind.php?x=Y5L_H]7; note that the hypotheses outlined in the preregistration focus on a dif-
ferent set of research questions on variables that are not pertinent for the present manuscript).
A detailed description of sample characteristics, sources of participant recruiting, and instru-
ments of measurement can be found in the supplementary materials on the Open Science
Framework (OSF, https://ost.io/dcgfa/?view_only=1bc182fcc04644b6al137c1d91077c4b0).

Procedure

Ethics approval for the study was granted by the DIPF | Leibniz Institute for Research and
Information in Education ethics committee (DIPF_EK_2021_10). Data was collected online
from March 30™ to May 7", 2021. Participants were recruited via schools, student councils,
NGOs, and social media. Participants had to be at least 16 years of age and currently enrolled
at upper secondary school (graduating or pre-graduating class) in Germany to be eligible for
data collection. Participation took approximately 15 minutes. As incentive, fifteen gift vouch-
ers (at 25€ each) were raffled after data collection.

We obtained written informed consent from participants, closely following the instructions
of the ethics committee and the universities’ data protection officers (i.e., based on the General
Data Protection Regulation of the EU). After that, participants indicated their demographics,
including their age, grade, school type, and state of school. Then, intention to enter HE/TVET,
subjective probability of success in HE/TVET, expected benefits, and costs of HE/TVET were
assessed in randomized order (both the order of scales and items within scales were random-
ized). Lastly, participants were asked about their parents’ level of education, before they were
thanked and debriefed. In addition, several other variables were assessed which are not perti-
nent for the present manuscript and will not be detailed here (see materials on OSF for more
information).

Sample

An a priori power analysis with G*Power 3.1 [46] for a linear multiple regression (fixed model,
single regression coefficient) suggested a minimum of 528 participants for a two-tailed test
with small effect (£ = .02), alpha at .05, power at .90. Due to a large number of students inter-
ested in participating, we exceeded the pre-registered sample size. However, no analyses were
conducted prior the end of data collection.

Of 1274 students who gave their consent to participate in our study, 817 students completed
all items of the main study variables (i.e., intention to enter HE, subjective probability of suc-
cess, expected benefits and cost of HE, educational background).
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A total of 221 participants were excluded from further analysis according to preregistered
exclusion criteria. Of them, seventeen participants were not eligible for the study as they were
not enrolled in upper secondary school in Germany, 42 participants did not pass both atten-
tion checks, and 162 participants were identified as extreme multivariate outliers according to
the Mahalanobis Distance Minimum Covariance Determinant (MH-MCD) criterion [47]. We
reran all analyses with a data set to which the MH-MCD criterion was not applied observing
similar patterns of results, as well as similar effect sizes. These results are reported in the sup-
plemental analyses on the OSF. Notably, data exclusions did not differ significantly between
students from academic households (1 = 120) and students from non-academic households
(n=101).

The remaining sample consisted of N = 596 (academic households: n = 348; non-academic
households: n = 248) participants, who were on average 17.36 years old (SD = 0.88). The
majority of participants were female (64%; N = 363), German citizens (90%; N = 536), enrolled
at grammar school (93%; N = 554), and in pre-graduating class (54%; N = 322).

Measures

For the assessment of rational choice variables, students were asked to evaluate expected bene-
fits (i.e., employment prospects and personal significance), costs (i.e., direct costs and opportu-
nity costs), and their probability of success for both HE and TVET on 6-point Likert scales
ranging from 1 = completely disagree to 6 = completely agree. In line with previous literature
(calculating and analyzing relative benefits of HE over TVET; [18]), we then took the differ-
ence of both ratings, with positive values indicating a higher rating for HE (and negative values
indicating a higher rating for TVET). This also applies to students’ intention to enter HE. That
is, we calculated the differences between students’ intention to enter HE and students’ inten-
tion to enter TVET. Again, positive values indicate a higher rating for HE (and negative values
indicating a higher rating for TVET).

Educational background. Students were asked about their father’s and mother’s level of
education. More than 90% of participants responded to the respective single choice item. 36
open-ended responses were coded. Educational background was defined as academic (vs. non-
academic) if at least one parent holds a degree in HE.

Academic performance. Students’ academic performance was quantified on the basis of a
self-reported grade point average as well as self-reported grades in three obligatory majors (i.e.,
math, German, and a foreign language). Grades in upper secondary school range from 0 to 15,
whereby 0 is the lowest score and 15 is the highest score. Grades from the three majors were
moderately correlated (.35 < r < .55) and a McDonald’s omega of w = .72 indicates an accept-
able internal consistency. The average of major grades was in turn highly correlated with the
grade point average (r = .86). Moreover, patterns of the mediation model (see below) did not
differ between using the grade point average and the average of major grades. We therefore
considered it justified to use students’ self-reported grade point average.

Decision making behavior. Employment prospects of HE (w = .85) and employment
prospects of TVET (w = .88) were measured with three items each (e.g., “With a degree in HE/
TVET, I would have good prospects for a well-paid job.”). Perceived personal significance of
HE (w = .85) and perceived personal significance of TVET (w = .85) were assessed with three
items each (e.g., “Pursuing HE/TVET would be an enrichment in my life.”).

Direct costs of HE (w = .90) and direct costs of TVET (w = .87) were measured with three
items each (e.g., “I would have a hard time covering the cost of pursuing HE/TVET.”). Oppor-
tunity costs of HE (w = .76) and opportunity costs of TVET (w = .76) were assessed with three
items each (e.g., “I would waste valuable time pursuing HE/TVET.”).
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Subjective probability of success in HE (w = .85) and subjective probability of success in
TVET (w = .80) were assessed with three items each (e.g., “I would be able to master all
demands to successfully graduate from HE/TVET.”).

Confirmatory factor analysis was used to test the measurement model of students’ decision
making behavior encompassing five factors (i.e., employment prospects, personal significance,
direct costs, opportunity costs, probability of success). The model demonstrated adequate fit
(RMSEA = .043, SRMR = .041, CFI = .979, %2(80) = 166.6, p < .001) [48, 49]. In addition,
we tested a constraint three-factor model representing the classic rational choice model (i.e.,
benefits, costs, probabilities of success). However, the five-factor model was superior to the
three-factor model, that is differentiating between different facets of expected benefits and
costs of HE, and described the data better than not differentiating between them (y2(7) =
1321, p < .001).

Intention to enter higher education. Intention to enter HE and intention to enter TVET
were measured with one item each (“I intend to enroll in HE/TVET after graduating from
upper secondary school.”). HE was described to participants as a tertiary education pathway
that includes instruction at a university or universities of applied sciences. TVET was
described as a postsecondary, non-tertiary education pathway that includes training in a com-
pany and/or at a technical or vocational school.

Control variables. We assessed students’ age, gender, nationality, mother tongue, state of
school, type of school, and grade level (graduating class vs. pre-graduating class).

Results

Means, standard deviations, and Pearson correlation coefficients for all dependent variables
are shown in Table 1.

We examined the relationship between students’ educational background (academic vs.
non-academic households) and their intention to enroll in higher education (HE), and to what
extend the relation is mediated by primary effects (i.e., academic performance) and secondary
effects (i.e., employment prospects, personal significance, direct costs, opportunity costs, and

Table 1. Means, standard deviations, and correlations with confidence intervals of all dependent variables.

Variable

1. Intention to enter HE
2. Employment prospects
3. Personal significance
4. Direct costs

5. Opportunity costs

6. Probability of success

7. Grade point average

M

2.73
1.42

1.18

0.93

-0.41

-0.64

11.05

SD 1 2 3 4 5 6
241
1.35 A1%*
[.34, 47]
1.60 69%* 61+
[.64,.73] .56, .66]
1.15 -14% -10* -.06
[-.22, -.06] [-.18, -.02] [-.14,.02]
1.38 - 57 - A5 -.66™* 17%*
[-.62,-.51] [-.51, -.38] [-.70, -.61] .09, .24]
0.83 A40%* .07 28+ 23 -35%
[.34, 47] [-.01,.15] [.21,.36] [-31,-.15] [-.42, -.28]
1.78 38%* 19 33+ -.00 -31% 33+
[.31, .45] [.11, .27] [.25, .40] [-.08,.08] [-.38, -.23] [.25, .40]

M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation.

*p<.05.
*p<.01.

https://doi.org/10.1371/journal.pone.0267978.t001
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Fig 1. Standardized coefficients of the mediation model of educational background on intention to enter HE through rational choice
patterns and academic performance. Standardized linear regression coefficients are presented. The total effect is presented in brackets.
Educational background: 0 = non-academic household; 1 = academic household. We controlled for age, gender, grade level, type of school,
nationality, and mother tongue. * p < .05."* p < .01.*** p < .001.

https://doi.org/10.1371/journal.pone.0267978.9001

probabilities of success in HE). We controlled for age, gender, grade level, type of school,
nationality, and mother tongue. Educational background was coded as non-academic = 0 and
academic = 1.

Statistical analyses were conducted using R (Version 4.0.2), and the packages lavaan [50]
and oaxaca [51]. In order to test the proposed mediation model, we estimated path analysis
using latent constructs for students’ decision making behavior. Bootstrapping (k = 5000) was
applied to estimate model fit, as well as the direct and indirect effects of the hypothesized
mediation model [52]. Standardized path coefficients of this mediation model are displayed in
Fig 1. Indirect effects of students’ educational background on their intention to enter HE
through the discussed mediators can be found in Table 2. Furthermore, we ran a Blinder-
Oaxaca Decomposition to determine the relative importance of primary and secondary effects

Table 2. Indirect effects from educational background on intention to enter HE through rational choice patterns and academic performance.

Indirect effects from educational background® on intention to enter HE B SE z 95% CI P
LL UL

through employment prospects -.01 0.04 -0.71 -0.03 0.01 475
through personal significance .09 0.14 3.08 0.04 0.15 .002
through direct costs .01 0.06 0.70 -0.01 0.03 .485
through opportunity costs .03 0.09 1.50 -0.01 0.07 133
through probability of success .05 0.08 2.85 0.02 0.09 .004
through performance .02 0.04 2.05 0.01 0.03 .040

B = standardized coefficient; SE = standard error; z = z-value; CI = confidence interval; LL = lower limit; UL = upper limit.

*0 = non-academic household, 1 = academic household. We controlled for age, gender, grade level, type of school, nationality and mother tongue.

https://doi.org/10.1371/journal.pone.0267978.t002
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[51]. Note that we also performed the mediation analysis with employment prospects, direct
costs, probabilities of success in HE, and academic performance as mediators only, mirroring
past research that did not specifically test the roles of personal significance and opportunity
costs as additional mediators [18]. Detailed results of these analyses can be found in the OSF.

Relative explanatory contribution of primary and secondary effects in
students’ intention to enroll in higher education

The full mediation model demonstrated adequate fit (RMSEA = .037, SRMR = .043, CFI =
.964, x2(206) = 368, p < .001) [48, 49]. Academic performance and rational choice variables
explained substantial amounts of variance in students’ intention to enter HE (R% = .57).

Overall, rational choice variables (i.e., secondary effects) explained 76.79% of social differ-
ences in students’ intention to enter HE (§ = .17), whereas academic performance (i.e., pri-
mary effects) explained 13.95% (B = .02).

Primary effects

On average, students from academic households reported a higher grade point average than
their peers from non-academic households. Students’ educational background was signifi-
cantly related to their academic performance ( = .20, SE = 0.15, z = 4.82, p < .001, CI 95%
[0.12, 0.28]). Moreover, the higher students’ performance, the stronger was their intention to
enter HE. That is, students” academic performance was significantly related to their intention
to enter HE (B = .09, SE = 0.05, z = 2.27, p = .023, CI 95% [0.02, 0.16]). After all, academic per-
formance partly explained social differences in students’ intention to enter HE, as indicated by
a significant indirect effect of students’ educational background on their intention through
academic performance ( = .02).

Secondary effects

Regarding expected benefits of HE, students from academic households expected higher
employment prospects and perceived greater personal significance of pursuing HE than stu-
dents from non-academic households. That is, students’ educational background was signifi-
cantly related to expected employment prospects of HE (f = .16, SE = 0.11, z = 3.55, p < .001,
CI 95% [0.07, 0.25]), as well as to personal significance of HE (B = .17, SE=0.14,z=3.71,p <
.001, CI 95% [0.08, 0.26]). However, expected employment prospects were not related to stu-
dents’ intention to enter HE (B = -.04, SE = 0.10, z = -0.76, p = .446, CI 95% [-0.14, 0.06]), and
the indirect effect of students’” educational background on their intention through expected
employment prospects was non-significant (§ = -.01). By contrast, the more students perceive
pursuing HE as personally significant, the stronger was their intention to enter HE. That is,
students’ personal significance of HE was strongly related to their intention to enter HE (B =
.53, SE=0.16, z=5.53, p < .001, CI 95% [0.36, 0.74]). Moreover, students’ personal signifi-
cance of HE partly explained social differences in students’ intention to enter HE, as indicated
by a significant indirect effect of students’ educational background on their intention through
personal significance (B = .09).

Students from non-academic households expected higher direct costs and opportunity
costs of HE than students from academic households. That is, students’ educational back-
ground was significantly negatively related to expected direct costs of HE (§ = -.25, SE=0.11, z
=-5.13, p <.001, CI 95% [-0.35, -0.16]), as well as to expected opportunity costs of HE ( =
-23,SE=0.13,z=-4.97, p < .001, CI1 95% [-0.32, -0.14]). However, neither expected direct
costs (B =-.03, SE=0.10, z =-0.72, p = .470, CI1 95% [-0.12, 0.05]) nor expected opportunity
costs of HE (B =-.13, SE=0.13, z = -1.62, p = .106, CI 95% [-0.27, 0.04]) were significantly
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related to students’ intention to enter HE. Likewise, data revealed no indirect effects of stu-
dents’ educational background on their intention through direct costs (§ = .01) and opportu-
nity costs (B =.03).

Finally, students from academic households expected a higher probability of success in HE
than students from non-academic households. That is, students’ educational background was
significantly related to their subjective probability of success in HE (B = .25, SE = 0.07, z = 4.77,
p <.001, CI 95% [0.15, 0.35]). Besides, the higher students’ subjective probability of success,
the stronger was their intention to enter HE. That is, students’ subjective probability of success
in HE was significantly related to their intention to enter HE (B = .19, SE=0.21,z=3.48,p =
.001, CI 95% [0.09, 0.31]). Moreover, subjective probability of success in HE partly explained
social differences in students’ intention to enter HE, as indicated by a significant indirect effect
of students’ educational background on their intention through subjective probability of suc-
cess (B =.05).

Discussion

Despite being of high political and societal interest, the decision to enter HE strongly depends on
the social and educational background of students’ parents. That is, upper secondary school grad-
uates from non-academic households less often enter HE compared to their peers from academic
households [3, 53]. In the present research, we investigated social inequalities in students’ inten-
tion to enter HE, as well as underlying mechanisms of rational choice (i.e., expected benefits,
costs, and probabilities of success) in the second year of the COVID-19 pandemic in Germany.
Extending past research, we also captured personal significance and opportunity costs of HE.
Importantly, the following discussion of our results in light of the research from pre-COVID-19
cohorts (i.e., discussing potential effects of the COVID-19 pandemic) is only based on results that
were robust across analyses of both the extended and the classic rational choice model.

In general, the present research yielded two main results. First, students’ academic perfor-
mance explained a minor share of social inequalities in students’ intention to enter HE. In line
with recently published studies, students from non-academic households reported a lower aca-
demic performance than their peers from academic households (3, 25, 26]. However, we found
only weak associations for the relation between academic performance and students’ intention
to enter HE, whereas data from pre-COVID-19 cohorts showed moderate associations [18,
44]. A relatively weak relation between academic performance and students’ intention to enter
HE implies that students did not rely much on their grades when making educational choices
in times of COVID-19. A reason for this may be that students were skeptical about whether
their grades during the pandemic represent their actual academic abilities. Precisely, students
may have attributed performance losses to school closures during the pandemic, and perfor-
mance gains to teachers’ lower demands during home schooling [20].

Second, social inequalities in students’ intention to enter HE were largely explained by stu-
dents’ decision-making behavior (i.e., secondary effects). Specifically, students from non-aca-
demic households evaluated benefits of HE (i.e., employment prospects and personal
significance), costs of HE (i.e., direct costs and opportunity costs), and probabilities of success
less favorably than their peers from academic households. These social differences in students’
evaluations of costs of HE and probabilities of success in HE were moderate, which is in line
with research on pre-COVID-19 cohorts [10]. Interestingly, we also found moderate social dif-
ferences in students’ evaluations of job market benefits of HE, whereas in data from pre-
COVID-19 cohorts, social differences in expected relative employment prospects of HE were
rather negligible [18]. Finally, the higher students’ personal significance of HE, and the higher
students’ subjective probability of success, the stronger was students’ intention to enter HE.
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Theoretical implications

In this study, we replicated well-established theoretical models for the analysis of primary
effects and secondary effects explaining social differences in students’ HE enrollment [15, 30,
31] in the context of the COVID-19 pandemic. Importantly, we extended existing literature in
two ways.

First, past literature merely focused on utility values (i.e., employment prospects) when cap-
turing students’ evaluations of benefits of HE [10, 12, 18]. In addition, we also captured attain-
ment values attached to HE by students’ personal significance of pursuing HE [31, 33]. Indeed,
personal significance was found to have a major explanatory contribution to social inequalities
in students’ intention to enter HE. This is in line with recent literature arguing that today’s
young people generally value personal significance (e.g., interest, enjoyment, and meaning) in
career opportunities over monetary or status gains [34, 35, 54]. This may explain the strong
relation between students’ personal significance of pursuing HE and their intention to enter
HE.

Interestingly, employment prospects associated with HE and students’ intention to enter
HE were not related in the extended rational choice model. Moreover, employment prospects
did not serve as a mediator of social differences on students’ intention to enter HE in this
model. This contrasts past research that found employment prospects to be weakly related to
students’ intention to enter HE [18]. A possible explanation for this is that students’ evalua-
tions of employment prospects and their personal significance of pursuing HE share consider-
able amounts of variance. Arguably, students may perceive pursuing HE as personally
significant because of decent employment prospects associated with a university degree. As a
result, students’ considerations about employment prospects would not predict their intention
to enter HE above and beyond their personal significance of pursuing HE.

Second, previous research mostly focused on direct costs of HE [10, 12, 18]. Herein, we
additionally measured expected opportunity costs as another dimension of costs associated
with pursuing HE. Interestingly, however, expected opportunity costs and students’ intention
to enter HE were not related. One may speculate whether this may be due to a temporarily lim-
ited supply of apprenticeships and job opportunities in times of COVID-19 [43]. That is, stu-
dents may have expected to have fewer opportunities as alternatives to pursuing HE during the
pandemic. Nonetheless, capturing opportunity costs of HE can be considered relevant in Ger-
many, where pursuing HE is free of charge but time consuming. Furthermore, our findings of
social inequalities in expected opportunity costs of HE may reflect social differences in risk
perceptions. The financial and time investment of pursuing HE is associated with multiple
risks, such as sudden financial hardship, course failure, and dropout [55]. Students from non-
academic households are on average more risk averse regarding educational investments com-
pared to their peers from academic households [56, 57]. This can be explained by prospect the-
ory [56, 58]. Accordingly, students from non-academic households perceive an academic
career as an opportunity for status gain, whereas for students from academic households pur-
suing HE is a necessity to avoid status loss. Thus, students from non-academic households are
less willing to take risks when taking career steps than their peers from academic households
[58]. Promising early entry into the labor market, technical/vocational education and training
(TVET) is a low-risk alternative to HE. Therefore, TVET is considered an attractive career
opportunity by many students from non-academic households, which they sacrifice when
entering HE [59, 60].

Likewise, expected direct costs of HE and students’ intention to enter HE were not related.
Moreover, direct costs could not serve as a mediator of social differences in students’ intention
to enter HE. In Germany, where tuition is free and students have to afford living costs only,
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the relation between expected direct costs and students’ intention to enter HE is typically rela-
tively small [18]. In times of COVID-19, this association may have been even smaller, given
that students could have expected to continue education from home (i.e., home schooling),
not forcing them to take on additional costs for living. This may explain why expected direct
cost of HE and students’ intention to enter HE were non-related in our data.

Practical implications

The present results further give insights into how social inequalities in students’ HE enroll-
ment may be reduced. Performance deficits of students from non-academic households (i.e.,
primary effects) partly explained social inequalities in students’ intention to enter HE. The
present data further suggests that these deficits may be larger in the second year of the pan-
demic compared to pre-COVID cohorts [18]. To counteract this, students from non-academic
households may benefit from additional learning support to catch up with their peers from
academic households, a strategy that has already been employed by NGOs and schools [61].

However, tutoring is not enough, as students’ decision making behavior (i.e., secondary
effects) explained a relatively larger share of social inequalities in students’ intention to enter
HE. Consequently, information- and resource-based interventions that reduce differences in
expected benefits, costs, and probabilities of success in pursuing HE may promise to be more
fruitful [62, 63].

Expected benefits of higher education. Compared to past research, social inequalities in
expected relative employment prospects seem to be larger in the second year of the COVID-19
pandemic. This may be due to a stronger parental influence in times of COVID-19. During the
pandemic, students spent most of their time in their family environment and received compara-
tively little information about HE from external sources. Lacking external information about a uni-
versity degree’s benefits, students from non-academic households may have expected worse
employment prospects with a university degree than their peers from academic households. There-
fore, informing students about employment prospects associated with a university degree may be
effective in reducing social inequalities in students’ evaluations of benefits of HE [18, 40, 62].

More importantly, students from non-academic households may benefit from directly
experiencing university life to develop a sense of personal significance of pursuing HE. Indeed,
our findings imply that students’ expected personal significance is the strongest predictor of
students’ intention of all rational choice variables observed. Prior to the pandemic, high school
students had the chance to visit universities or to get in touch with university students (e.g.,
university open days). These possibilities were largely reduced during the COVID-19 pan-
demic, for example, because university open days were postponed without replacement. How-
ever, our results yielded evidence for the value of such visitor events, in particular to reduce
social inequalities. Based on our findings, we suggest that those events may focus on sparking a
sense of personal significance of pursuing HE in students.

Expected costs of higher education. The provision of financial support for students was
expanded extensively during the COVID-19 pandemic (e.g., interim financial aid; [64]). Yet,
in our data, students from non-academic households expected direct costs of HE to be more
burdensome compared to their peers from academic households. Indeed, most students from
non-academic households lack information about scholarships and student grants in Germany
[65]. This points to the necessity of facilitating access to scholarships and financial aid, as well
as encouraging students more actively to apply for it [40].

Subjective probability of success in higher education. Likewise, social differences in stu-
dents’ subjective probability of success may be explained by a lack of information about the
demands of HE, and how to master them. Therefore, students from non-academic households
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may benefit from comprehensible and easily accessible information about how to cope with
daily challenges in HE. For instance, university graduates from non-academic households
could share their experiences in pursuing HE, and thereby act as role models for upper second-
ary students [66].

In addition to information provision, hands-on support is essential to increase the subjec-
tive probability of success in HE of students from non-academic households [67]. Providing
practical help may be particularly important in times of COVID-19, as students from non-aca-
demic households, on average, could not rely as much on their parents’ support in home
schooling compared to their peers from academic households [45]. For instance, schools and
universities may provide (technical) support in the enrollment process, in virtual classes, and
in everyday university life. Moreover, mentoring was found to be effective in supporting disad-
vantaged students [68].

Limitations and future research

Before concluding, several limitations ought to be discussed. First, our cross-sectional design
does neither allow for causal inferences on the links within our model (however, see for causal
evidence: [18, 40, 62]), nor on how the pandemic impacts social disparities in students’ inten-
tion to enter higher education and underlying mechanisms. We merely have the chance to
highlight differences between our results and studies on pre-COVID-19 cohorts based on nar-
rative comparison.

Second, we collected data from a convenience sample, which generally poses the risk of self-
selection bias. Therefore, our sample may suffer from an over-representation of respondents
with certain characteristics (e.g., a specific social background). For instance, most participants
of our study attended grammar schools (i.e., German Gymnasium). Since access to grammar
schools is more selective than access to other types of upper secondary schools in Germany,
grammar school students form a relatively homogeneous group. In fact, they are on average
higher performing and more socio-economically privileged, compared to students attending
comprehensive schools or vocationally oriented schools [69]. Remarkably, we nevertheless
find notable social differences in our sample, and social inequalities may be even larger when
including a greater variety of upper secondary school types.

Moreover, our study only focused on HE and TVET, while neglecting other potential path-
ways of the German postsecondary educational system. For instance, in some programs (e.g.,
“duales Studium”) students attend university as part of their employment at a company. Those
students may perceive costs and benefits of HE differently than students pursuing regular
study programs and, thus, our results may not easily apply to such paths [12]. However, the
vast majority (i.e., approximately 95%) of upper secondary school graduates in Germany opt
for either HE or TVET [12].

Third, we assessed students’ intention to enter HE instead of measuring students’ actual
enrollment decisions. Importantly, students’ intention to enter HE is strongly associated with
their actual enrollment [70]. This applies in particular to pre-graduating students, a majority
of whom have already made a decision about their academic career prior to their final year
[13, 71]. Future research may analyze actual enrollments at universities in the upcoming
months to validate our findings (e.g., the DZHW Panel Study of School Leavers with a Higher
Education Entrance Qualification in 2022 [72]).

Even though data collection was limited to German schools, our results may also be dis-
cussed in relation to other European countries. Although speculative, we would expect compa-
rable patterns, at least in countries in which secondary education is similarly stratified and the
transition to HE follows similar processes (e.g., the Netherlands; [73, 74]).
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Conclusion

We examined students’ intention to enter HE, as well as underlying mechanisms, in 2021, the
second year of the COVID-19 pandemic in Germany. We found that social differences in stu-
dents’ intention to enter HE were mainly explained by students’ decision-making behavior
(i.e., secondary effects) rather than academic performance (i.e., primary effects). Our results
suggest that additional to the well-documented social differences in expected costs of HE, and
subjective probability of success in HE [18]. social differences in expected benefits of HE
might be larger in times of COVID-19 as compared to pre-COVID-19 cohorts. In sum, our
findings point to the need for interventions to address rational choice patterns of students
from non-academic households (i.e., evaluations of benefits, costs, and probabilities of suc-
cess), counteracting social disparities in students’ educational choices.

Author Contributions

Conceptualization: Johannes Stark, Annabell Daniel, Mathias Twardawski.
Data curation: Johannes Stark.

Formal analysis: Johannes Stark.

Methodology: Johannes Stark, Annabell Daniel, Mathias Twardawski.

Project administration: Johannes Stark.

Resources: Mathias Twardawski.

Supervision: Annabell Daniel, Mathias Twardawski.

Visualization: Johannes Stark.

Writing - original draft: Johannes Stark, Annabell Daniel, Mathias Twardawski.

Writing - review & editing: Johannes Stark, Annabell Daniel, Mathias Twardawski.

References

1. Hout M. Social and economic returns to college education in the United States. Annual Review of Soci-
ology. 2012; 38:379—400. https://doi.org/10.1146/annurev.soc.012809.102503

2. OECD. "Likelihood of attaining tertiary education, by parents’ education: Increased likelihood of com-
pleting tertiary education among adults 26 years or older whose parents had attained a high or middle
level of education, relative to adults with low-educated parents", in Equity in Education: Breaking Down
Barriers to Social Mobility. Paris: 2018.

3. Autorengruppe Bildungsberichterstattung. Bildung in Deutschland 2020: Ein indikatorengestiitzter Ber-
icht mit einer Analyse zu Bildung in einer digitalisierten Welt. Bielefeld: wbv Media GmbH & Co. KG.,
2020.

4. Zhou X. Equalization or selection? Reassessing the “meritocratic power” of a college degree in intergen-
erational income mobility. American Sociological Review. 2019; 84(3):459-85.

5. Boarini R, Strauss H. What is the private return to tertiary education?: New evidence from 21 OECD
countries. OECD Journal: Economic Studies. 2010; 2010:4—.

Destatis. Bildungsfinanzbericht 2020. Wiesbaden: Statistisches Bundesamt (Destatis), 2020.

Bailey MJ, Dynarski SM. Gains and gaps: Changing inequality in US college entry and completion.
National Bureau of Economic Research., 2011.

8. Reimer D, Pollak R. Educational Expansion and lts Consequences for Vertical and Horizontal Inequali-
ties in Access to Higher Education in West Germany. European Sociological Review. 2010; 26(4):415—
30.

9. Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global panel database of pan-

demic policies (Oxford COVID-19 Government Response Tracker). Nature human behaviour. 2021; 5
(4):529-38. https://doi.org/10.1038/s41562-021-01079-8 PMID: 33686204

PLOS ONE | https://doi.org/10.1371/journal.pone.0267978 May 4, 2022 14/17


https://doi.org/10.1146/annurev.soc.012809.102503
https://doi.org/10.1038/s41562-021-01079-8
http://www.ncbi.nlm.nih.gov/pubmed/33686204
https://doi.org/10.1371/journal.pone.0267978

PLOS ONE

Social disparities in students’ educational choices

10.

1.

12

13.

14.

15.
16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Becker R, Hecken AE. Why are Working-class Children Diverted from Universities?—An Empirical
Assessment of the Diversion Thesis. European Sociological Review. 2009; 25(2):233-50. https://doi.
org/10.1093/esr/jcn039

Mare RD. Social Background and School Continuation Decisions. Journal of the American Statistical
Association. 1980; 75(370):295-305.

Schindler S, Reimer D. Differentiation and social selectivity in German higher education. Higher Educa-
tion (00181560). 2011; 61(3):261-75.

Schneider H, Franke B, Woisch A, Spangenberg H. Erwerb der Hochschulreife und nachschulische
Ubergénge von Studienberechtigten. Studienberechtigte 2015 ein halbes Jahr vor und ein halbes Jahr
nach Schulabschluss (Forum Hochschule 4|2017). Hannover: Deutsches Zentrum fiir Hochschul- und
Wissenschaftsforschung, 2017.

Klein M. Trends in the Association between Educational Attainment and Class Destinations in Ger-
many: Looking inside the Service Class. Research in Social Stratification and Mobility. 2011; 29:427—
44. https://doi.org/10.1016/j.rssm.2011.03.002

Boudon R. Education, Opportunity, and Social Inequality: Changing Prospects in Western Society1974.

Jackson M. Determined to succeed? Performance versus choice in educational attainment. Stanford:
Stanford University Press; 2013.

Scharf J, Becker M, Stallasch S, Neumann M, Maaz K. Primére und sekundére Herkunftseffekte tber
den Verlauf der Sekundarstufe: Eine Dekomposition an drei Bildungsiibergangen. Zeitschrift fiir Erzie-
hungswissenschaft. 2020; 23(6):1251-82.

Daniel A, Watermann R. The role of perceived benefits, costs, and probability of success in students’
plans for higher education. A quasi-experimental test of rational choice theory. European Sociological
Review. 2018; 34(5):539-53. https://doi.org/10.1093/esr/jcy022

Neugebauer M, Reimer D, Schindler S, Stocké V. Inequality in transitions to secondary school and ter-
tiary education in Germany. In: Jackson M, editor. Determined to succeed?: Performance versus choice
in educational attainment: Stanford University Press; 2013.

Helm C, Huber S, Loisinger T. [Meta-Review on findings about teaching and learning in distance educa-
tion during the Corona pandemic-evidence from Germany, Austria and Switzerland]. Zeitschrift fur
Erziehungswissenschaft: ZfE. 2021:1-75. https://doi.org/10.1007/s11618-021-01000-z PMID:
33686343

Pokhrel S, Chhetri R. A literature review on impact of COVID-19 pandemic on teaching and learning.
Higher Education for the Future. 2021; 8(1):133—41.

Maaz K, Nagy G, Trautwein U, Watermann R, Kéller O. Institutionelle Offnung trotz bestehender Drei-
gliedrigkeit. Auswirkungen auf Bildungsbeteiligung, schulische Kompetenzen und Berufsaspirationen.
ZSE: Zeitschrift fir Soziologie der Erziehung und Sozialisation. 2004; 24(2):146—65.

Engzell P, Frey A, Verhagen MD. Learning loss due to school closures during the COVID-19 pandemic.
PNAS Proceedings of the National Academy of Sciences of the United States of America. 2021; 118
(17). https://doi.org/10.1073/pnas.2022376118 PMID: 33827987

Kuhfeld M, Soland J, Tarasawa B, Johnson A, Ruzek E, Liu J. Projecting the Potential Impact of
COVID-19 School Closures on Academic Achievement. Educational Researcher. 2020; 49(8):549-65.

Hammerstein S, Kénig C, Dreisérner T, Frey A. Effects of COVID-19-Related School Closures on Stu-
dent Achievement-A Systematic Review. Frontiers in Psychology. 2021; 12. https://doi.org/10.3389/
fpsyg.2021.746289 PMID: 34603162

Zierer K. Effects of Pandemic-Related School Closures on Pupils’ Performance and Learning in
Selected Countries: A Rapid Review. Education Sciences. 2021; 11:252.

Grewenig E, Lergetporer P, Werner K, Woessmann L, Zierow L. Covid-19 and Educational Inequality:
How School Closures Affect Low- and High-Achieving Students. 2020.

Spitzer MWH, Musslick S. Academic performance of K-12 students in an online-learning environment
for mathematics increased during the shutdown of schools in wake of the COVID-19 pandemic. PloS
one. 2021; 16(8):e0255629. https://doi.org/10.1371/journal.pone.0255629 PMID: 34343221

Trlltzsch-Wijnen C, Trultzsch-Wijnen S. Remote Schooling during the Covid-19 lockdown in Austria
(Spring 2020) (KiDiCoTi National Report). Salzburg: Padagogische Hochschule Salzburg Stefan
Zweig, Kompetenzzentrum fir Medienpadagogik & E-Learning, 2020.

Breen R, Goldthorpe JH. Chapter 64: Explaining Educational Differentials. Taylor & Francis Ltd; 2000.
p. 610-22.

Erikson R, Jonsson J. Explaining class inequality in education: The Swedish test case. In: Erikson RJ,
Jonsson J, editor. Can education be equalized? Boulder: Westview Press; 1996.

PLOS ONE | https://doi.org/10.1371/journal.pone.0267978 May 4, 2022 15/17


https://doi.org/10.1093/esr/jcn039
https://doi.org/10.1093/esr/jcn039
https://doi.org/10.1016/j.rssm.2011.03.002
https://doi.org/10.1093/esr/jcy022
https://doi.org/10.1007/s11618-021-01000-z
http://www.ncbi.nlm.nih.gov/pubmed/33686343
https://doi.org/10.1073/pnas.2022376118
http://www.ncbi.nlm.nih.gov/pubmed/33827987
https://doi.org/10.3389/fpsyg.2021.746289
https://doi.org/10.3389/fpsyg.2021.746289
http://www.ncbi.nlm.nih.gov/pubmed/34603162
https://doi.org/10.1371/journal.pone.0255629
http://www.ncbi.nlm.nih.gov/pubmed/34343221
https://doi.org/10.1371/journal.pone.0267978

PLOS ONE

Social disparities in students’ educational choices

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Danzer AM. Auswirkungen der SchulschlieBungen auf Kinder mit Migrationshintergrund. ifo Schnell-
dienst. 2020;(9):7-10.

Wigfield A, Eccles JS. Expectancy-Value Theory of Achievement Motivation. Contemporary educa-
tional psychology. 2000; 25(1):68-81. https://doi.org/10.1006/ceps.1999.1015 PMID: 10620382

lorgulescu MC. Generation Z and its perception of work. Cross-Cultural Management Journal. 2016; 18
(01):47-54.

Ozkan M, Solmaz B. The changing face of the employees—generation Z and their perceptions of work
(a study applied to university students). Procedia Economics and Finance. 2015; 26:476-83.

Kim DH. The role of high school connections to colleges in adolescents’ transitions to higher education.
Sociological Spectrum: Mid-South Sociological Association. 2012; 32:510-31.

Need A, de Jong U. Educational differentials in the Netherlands: Testing rational action theory. Rational-
ity and Society. 2000; 13:71-98.

Holst H, Fessler A, Niehoff S. Covid-19, social class and work experience in Germany: inequalities in
work-related health and economic risks. European societies. 2021; 23:495-512.

Patel JA, Nielsen FBH, Badiani AA, Assi S, Unadkat VA, Patel B, et al. Poverty, inequality and COVID-
19: the forgotten vulnerable. Public health. 2020; 183:110-1. https://doi.org/10.1016/j.puhe.2020.05.
006 PMID: 32502699

Barone C, Triventi M, Assirelli G. Explaining Social Inequalities in Access to University: A Test of Ratio-
nal Choice Mechanisms in Italy. European Sociological Review. 2018; 34(5):554—69. https://doi.org/10.
1093/esr/jcy028

Poylié H. Something Good Out of the Bad Times? The Impacts of Reduced Opportunity Costs on the
Intergenerational Inequalities in College Enrollment. Sociological Research Online. 2020; 25(1):23—45.
https://doi.org/10.1177/1360780419846516

Anger S, Sandner M, Danzer A, Pliinnecke A, Kéller O, Weber E, et al. SchulschlieBungen, fehlende
Ausbildungsplatze, keine Jobs: Generation ohne Zukunft?. ifo Schnelldienst. 2020; 73(09):03-24.

Muehlemann S, Pfeifer H, Wittek BH. The effect of business cycle expectations on the German appren-
ticeship market: estimating the impact of Covid-19. Empirical Research in Vocational Education and
Training. 2020; 12(1):1-30. https://doi.org/10.1186/s40461-020-00094-9 PMID: 34777636

Tolsma J, Need A, De Jong U. Explaining Participation Differentials in Dutch Higher Education: The
Impact of Subjective Success Probabilities on Level Choice and Field Choice. European Sociological
Review. 2010; 26(2):235-52. https://doi.org/10.1093/esr/jcp061

Dietrich H, Patzina A, Lerche A. Social inequality in the homeschooling efforts of German high school
students during a school closing period. European Societies. 2021; 23(1):348-69. https://doi.org/10.
1080/14616696.2020.1826556

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behavior Research Methods. 2007; 39(2):175-91.
https://doi.org/10.3758/bf03193146 PMID: 17695343. Authors: Faul, Franz.

Leys C, Klein O, Dominicy Y, Ley C. Detecting multivariate outliers: Use a robust variant of the Mahala-
nobis distance. Journal of Experimental Social Psychology. 2018; 74:150-6. https://doi.org/10.1016/j.
jesp.2017.09.011

Hu L-t Bentler PM. Fit indices in covariance structure modeling: Sensitivity to underparameterized
model misspecification. Psychological Methods. 1998; 3(4):424-53. https://doi.org/10.1037/1082-
989X.3.4.424

Beauducel A, Wittmann WW. Simulation Study on Fit Indexes in CFA Based on Data With Slightly Dis-
torted Simple Structure. Structural Equation Modeling: A Multidisciplinary Journal. 2005; 12(1):41-75.
https://doi.org/10.1207/s15328007sem1201_3

Rosseel Y. lavaan: An R package for structural equation modeling. Journal of Statistical Software.
2012; 48(2):1-36.

Hlavac M. Oaxaca: Blinder-Oaxaca decomposition in R2016. Available from: https://mran.microsoft.
com/snapshot/2017-02-04/web/packages/oaxaca/vignettes/oaxaca.pdf.

Hayes A. Beyond Baron and Kenny: Statistical Mediation Analysis in the New Millennium. Communica-
tion Monographs. 2009; 76(4):408—-20. https://doi.org/10.1080/03637750903310360 PMID: 45694097.

Redford J, Mulvaney Hoyer K. First generation and continuing-generation college students: A compari-
son of high school and postsecondary experiences. 2017.

Albert M, Hurrelmann K, Quenzel G. Shell Jugendstudie. Jugend 2019. Eine Generation meldet sich zu
Wort. 2019.

PLOS ONE | https://doi.org/10.1371/journal.pone.0267978 May 4, 2022 16/17


https://doi.org/10.1006/ceps.1999.1015
http://www.ncbi.nlm.nih.gov/pubmed/10620382
https://doi.org/10.1016/j.puhe.2020.05.006
https://doi.org/10.1016/j.puhe.2020.05.006
http://www.ncbi.nlm.nih.gov/pubmed/32502699
https://doi.org/10.1093/esr/jcy028
https://doi.org/10.1093/esr/jcy028
https://doi.org/10.1177/1360780419846516
https://doi.org/10.1186/s40461-020-00094-9
http://www.ncbi.nlm.nih.gov/pubmed/34777636
https://doi.org/10.1093/esr/jcp061
https://doi.org/10.1080/14616696.2020.1826556
https://doi.org/10.1080/14616696.2020.1826556
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1016/j.jesp.2017.09.011
https://doi.org/10.1016/j.jesp.2017.09.011
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1207/s15328007sem1201%5F3
https://mran.microsoft.com/snapshot/2017-02-04/web/packages/oaxaca/vignettes/oaxaca.pdf
https://mran.microsoft.com/snapshot/2017-02-04/web/packages/oaxaca/vignettes/oaxaca.pdf
https://doi.org/10.1080/03637750903310360
http://www.ncbi.nlm.nih.gov/pubmed/45694097
https://doi.org/10.1371/journal.pone.0267978

PLOS ONE

Social disparities in students’ educational choices

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Jaeger MM, Holm A. Conformists or rebels? Relative risk aversion, educational decisions and social
class reproduction. Rationality and Society. 2012; 24(2):221-53. https://doi.org/10.1177/
1043463112441346

Berger J, Combet B. Late School Tracking, Less Class Bias in Educational Decision-Making? The
Uncertainty Reduction Mechanism and Its Experimental Testing. European Sociological Review. 2017;
33(1):124-36. https://doi.org/10.1093/esr/jcw054

van de Werfhorst HG, Hofstede S. Cultural capital or relative risk aversion? Two mechanisms for educa-
tional inequality compared. British Journal of Sociology. 2007; 58(3):391—-415. https://doi.org/10.1111/.
1468-4446.2007.00157.x PMID: 17727500

Page L, Levy Garboua L, Montmarquette C. Aspiration Levels and Educational Choices: An Experimen-
tal Study. Economics of Education Review. 2007; 26(6):747-57.

Di Stasio V. Diversion or safety net?’ Institutions and public opinion on vocational education and train-
ing. Journal of European Social Policy. 2017; 27(4):360-72.

Shavit Y, Muller W. Vocational Secondary Education, Tracking, and Social Stratification. Handbook of
the Sociology of Education. 2000:437-52.

Carlana M, La Ferrara E. Apart but Connected: Online Tutoring and Student Outcomes during the
COVID-19 Pandemic. 2021.

Ehlert M, Finger C, Rusconi A, Solga H. Applying to college: Do information deficits lower the likelihood
of college-eligible students from less-privileged families to pursue their college intentions?: Evidence
from a field experiment. Social Science Research. 2017; 67:193-212. https://doi.org/10.1016/j.
ssresearch.2017.04.005 PMID: 28888286

Peter F, Zambre V. Intended College Enroliment and Educational Inequality: Do Students Lack Informa-
tion?. Economics of Education Review. 2017; 60:125—41.

BMBF. Interim financial aid for students: What you need to know.: German Federal Ministry of Educa-
tion and Research.; 2021 [cited 2021 July 30]. Available from: https://www.bmbf.de/bmbf/shareddocs/
kurzmeldungen/en/interim-financial-aid-for-students-what-you-need-to-know.html.

Haas C, Van De Werfhorst H. Ahead of the Pack? Explaining the Unequal Distribution of Scholarships
in Germany. British Journal of Sociology of Education. 2017; 38(5):705-20.

Herrmann SD, Adelman RM, Bodford JE, Graudejus O, Okun MA, Kwan VSY. The Effects of a Female
Role Model on Academic Performance and Persistence of Women in STEM Courses. Grantee Submis-
sion. 2016; 38(5):258-68.

Oreopoulos P, Ford R. Keeping college options open: A field experiment to help all high school seniors
through the college application process. Journal of Policy Analysis and Management. 2019; 38(2):426—
54.

Albright JN, Hurd NM, Hussain SB. Applying a Social Justice Lens to Youth Mentoring: A Review of the
Literature and Recommendations for Practice. American Journal of Community Psychology. 2017; 59
(3/4):363-81. https://doi.org/10.1002/ajcp.12143 PMID: 28573737

Buchholz S, Schier A. New game, new chance? Social inequalities and upgrading secondary school
qualifications in West Germany. European Sociological Review. 2015; 31:603—15.

Weiss F, Steininger H-M. Educational family background and the realisation of educational career inten-
tions: participation of German upper secondary graduates in higher education over time. Higher Educa-
tion (00181560). 2013; 66(2):189-202. https://doi.org/10.1007/s10734-012-9598-0

Hirschi A, Lage D. The relation of secondary students career choice readiness to a six-phase model of
career decision-making. Journal of Career Development. 2007; 34(2):164-91. https://doi.org/10.1007/
512529-015-9500-4 Authors: Hirschi, Andreas. PMID: 26223485

The DZHW Panel Study of School Leavers with a Higher Education Entrance Qualification DZHW [cited
2021 02.10.]. Available from: https://www.dzhw.eu/en/forschung/projekt?pr_id=465.

Crosier D, Dalferth S, Kerpanova V, Parveva T. Modernisation of Higher Education in Europe: Funding
and the Social Dimension. Education, Audiovisual and Culture Executive Agency, European Commis-
sion, 2011 978-92-9201-205-2.

Demeuse M, Baye A. Measuring and comparing the equity of education systems in Europe. In: Soguel
NC, Jaccard P, editor. Governance and performance of education systems Dordrecht: Springer; 2008.
p. 85-106.

PLOS ONE | https://doi.org/10.1371/journal.pone.0267978 May 4, 2022 17/17


https://doi.org/10.1177/1043463112441346
https://doi.org/10.1177/1043463112441346
https://doi.org/10.1093/esr/jcw054
https://doi.org/10.1111/j.1468-4446.2007.00157.x
https://doi.org/10.1111/j.1468-4446.2007.00157.x
http://www.ncbi.nlm.nih.gov/pubmed/17727500
https://doi.org/10.1016/j.ssresearch.2017.04.005
https://doi.org/10.1016/j.ssresearch.2017.04.005
http://www.ncbi.nlm.nih.gov/pubmed/28888286
https://www.bmbf.de/bmbf/shareddocs/kurzmeldungen/en/interim-financial-aid-for-students-what-you-need-to-know.html
https://www.bmbf.de/bmbf/shareddocs/kurzmeldungen/en/interim-financial-aid-for-students-what-you-need-to-know.html
https://doi.org/10.1002/ajcp.12143
http://www.ncbi.nlm.nih.gov/pubmed/28573737
https://doi.org/10.1007/s10734-012-9598-0
https://doi.org/10.1007/s12529-015-9500-4
https://doi.org/10.1007/s12529-015-9500-4
http://www.ncbi.nlm.nih.gov/pubmed/26223485
https://www.dzhw.eu/en/forschung/projekt?pr_id=465
https://doi.org/10.1371/journal.pone.0267978

