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A B S T R A C T

Higher education institutions have implemented various affirmative action policies aimed at increasing the
representation of female professors, including measures to reduce gender bias in professorship appointments.
This raises the question of whether gender bias still exists. Research on gender bias in assistant professor ap-
pointments remains sparse. We therefore examine whether gender bias in assistant professor recruitment exists
and differs across disciplines (looking at mathematics/physics, economics/sociology/political science, and
German studies). Our analysis is based on a factorial survey experiment with 1857 professors from German
universities in 2020. We draw on Crandall and Eshleman’s (2003) justification-suppression model to argue that
gender policies can help suppress the expression of prejudices (negative stereotypes) against female applicants.
Our results show that in all disciplines studied, female applicants receive higher ratings than male applicants,
both for perceived qualification for an assistant professorship and for being invited for an interview. The female
advantage is more pronounced in mathematics/physics when applicants are perceived to be equally qualified,
suggesting a greater normative pressure to comply with gender-based preferential selection. In mathematics/
physics, however, we also find a smaller premium for having received a research grant among female applicants.
Overall, the observed female advantage is rather small in all disciplines studied.

1. Introduction

The underrepresentation of women among professors is a widely
recognized problem in terms of productivity, diversity, and equity in
academia (European Commission, 2020; LERU, 2018). For several years,
higher education institutions (HEIs) have implemented numerous
affirmative action measures to increase the proportion of female pro-
fessors, including measures to prevent gender bias in professorship ap-
pointments (European Commission, 2014; European Commission,
2021). However, the underrepresentation of female professors remains
considerable—only 26 % of full professors in the EU are women (in
2018). The underrepresentation varies considerably across academic
disciplines: it is highest in engineering (17 %) and natural sciences (21
%), and lowest, but still noticeable, in the humanities (34 %) (European
Commission, 2021, pp. 184, 190). Both phenomena raise the question of
whether gender bias still exists in professorship appointments (i.e.,

whether women are less likely to be hired even when they apply for
professorships) and whether this differs across disciplines. Or, alterna-
tively, whether women’s lower propensity to apply for professorships is
the main reason for their underrepresentation and the disciplinary
differences.

The prevailing narrative in this debate claims that (un)conscious
gender bias disadvantages female applicants in professorship appoint-
ments (LERU, 2018; National Academies of Sciences, Engineering, and
Medicine, 2020). Contrary to this narrative, a growing body of research
suggests that the primary cause of this underrepresentation is not gender
bias in appointments; rather, women are less likely than men to apply for
professorships (see (Ceci et al., 2021; Ceci et al., 2023). More and more
studies even document a female advantage in faculty recruitment. Some
of these studies are from Europe, with more recent data and experi-
mental designs. Examples include several observational studies of
tenured faculty appointments in Germany for political science,
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psychology, and sociology (Habicht et al., 2024; Lutter et al., 2022;
Schröder et al., 2021) and across all disciplines at one university
(Auspurg et al., 2017), and three factorial survey experiments (also
called vignette studies) for associate or full professor appointments, that
either pooled different disciplines or across countries, or both (Carlsson
et al., 2021; Henningsen et al., 2022; Solga et al., 2023).

Compared to (tenured) faculty hiring, research on gender bias in
assistant professor appointments is very scarce. Given the bottlenecks in
the academic system, discriminatory recruitment processes at this
transition stage may contribute to the leaky pipeline at later stages, as
assistant professors represent an important applicant pool for future
associate/full professors (Williams and Ceci, 2015). While assistant
professorships are not yet tenured positions in many countries, the
recruitment process follows the same formalized hiring procedures as
for tenured faculty and should similarly comply with HEI’s gender
equality policies (Herschberg et al., 2018).

Again, and despite this lack of research, the prevailing narrative is
that “there is an undeniable body of evidence showing that bias against
women operates in recruitment and selection processes already for
early-career female researchers.” (LERU, 2018, p. 4) However, only two
studies find a male advantage (i.e., discrimination against women): the
older US study for tenure-track assistant professorships in psychology by
Steinpreis et al. (1999) and the study by Ooms et al. (2019) based on
pooled analyses of 2012/13 survey data from one German and one
Dutch technical university. In contrast to this discrimination narrative,
several studies even find a female advantage. US examples are the
conjoint survey experimental study by Carey et al. (2020) conducted at
two public universities in 2016/17, and several experimental studies for
STEM disciplines conducted in 2011/12 by Williams and Ceci (2015)
(see also Ceci, 2018; Ceci and Williams, 2015). A recent factorial survey
experiment for assistant professor recruitment in the social sciences also
found a female advantage in Germany, and no gender difference in Italy
(Gërxhani et al., 2025).

The results of these studies may differ because they focus on different
disciplines—for example, male- vs. female-dominated disciplines—or on
the average across different disciplines. Existing research rarely com-
pares across disciplines or has a limited range, like Williams and Ceci
(2015), who compared math-intensive and non-math-intensive fields (i.
e., engineering/economics vs. psychology/biology). Comparisons across
studies are problematic due to differences in methods used or countries
included. Disciplinary comparisons, however, are particularly important
because, at least for the United States, there is some evidence that “it is
the very fields in which women are well-represented where there are
hints of bias in the sense that more earn PhDs than are hired as assistant
professors.” (Ceci et al., 2021, p. 40) It is unclear, however, whether this
is due to gender bias in hiring decisions or a lower likelihood of women
applying for jobs in these disciplines.

Against this background, we examine whether there is a female or male
advantage in assistant professor recruitment and whether this differs across
disciplines. We use Crandall and Eshleman’s (2003) justification-sup-
pression model of the expression of prejudice as our theoretical foun-
dation for examining differences across disciplines. Following this
theory, we do not argue that professors from different disciplines hold
more or less strong gender-stereotypical prejudices, or that gender
policies change gatekeepers’ prejudices against women. We merely as-
sume that gender policies contribute to suppressing the expression of
prejudices against female applicants and thus their impact on appoint-
ment processes, and that the degree of suppression may differ depending
on the disciplinary context.

Our analyses are based on data from a factorial survey experiment
(hereafter “factorial survey”) that we conducted in 2020 with 1857
professors from very different disciplines in Germany. We selected dis-
ciplines that differ in their share of female researchers, their publication
styles with respect to co-authorship, and come from different disci-
plinary areas: mathematics and physics (from the natural sciences),
economics, political science, and sociology (from the social sciences),

and German studies (from the humanities). Similar to Carlsson et al.
(2021) and Henningsen et al. (2022), we asked the professors to evaluate
descriptions of hypothetical applicants for assistant professorships1 on
two aspects: “perceived qualification” (i.e., whether they consider the
applicant to be qualified for an assistant professorship) and “invitation
propensity” (i.e., how likely they would invite the applicant to a job
interview). Like Carlsson et al. (2021), we combine a between-subject
design for the applicant’s gender and a within-subject design for all
other profile dimensions to avoid the risk of socially desirable (gender)
responses.

The paper is organized as follows: We begin with some insights into
the German academic system, along with official statistics on gender
differences in assistant professorships across disciplines. We then
develop theoretical ideas and hypotheses about why the applicants’
gender may influence evaluators’ perceptions of applicants’ qualifica-
tion and their propensity to invite them for an interview differently
across disciplines. In the next two sections, we describe our research
design, sample, and analytical strategy, and then present the results. We
conclude with a summary, our contributions to the existing literature,
and some directions for future research, while also reflecting on the
limitations of our study.

2. The German context

Germany represents a country with a rather strong normative
climate for gender equality in general and in academia. Our descriptive
analysis of the 2017 European Values Study2 (only including re-
spondents with a tertiary degree, to be as close as possible to the
educational level of our respondents) reveals widely shared gender
equality norms in Germany: Only 19 % of German respondents
(strongly) agreed with the statement “When a mother works for pay, the
children suffer,” and 90 % (strongly) disagreed with the statement
“When jobs are scarce, men have more right to a job than women.”

This normative climate is mirrored by policies aimed directly at
advancing women in academia (Henningsen et al., 2022): 89 % of
German HEIs have implemented affirmative action measures/policies,
compared to, for example, only 52 % of Dutch HEIs or 69 % of French
HEIs (European Commission, 2021, p. 170). These policies include a law
first implemented in North Rhine-Westphalia in 1989 and meanwhile
implemented at the federal level as § 42 of the Framework Act for Higher
Education (Hochschulrahmengesetz). The law requires HEIs to prefer
women in cases of equal performance of male and female applicants in
areas where they are underrepresented—also referred to as “weak
gender-based preferential selection” (in contrast to “strong preferential
selection,” which applies to unequally qualified female candidates; Silva
et al., 2021). In addition, there are gender-sensitive appointment
guidelines; equal opportunity officers who participate in the univer-
sities’ appointment committees; regular monitoring within HEIs and,
since 1989, by the Joint Science Conference (Gemeinsame Wissen-
schaftskonferenz); and the provision of implicit bias training for re-
searchers/professors. In 2008, the German Research Foundation (DFG)
(the most important research funding organization) introduced
“Research-Oriented Gender Equality Standards” with the ultimate goal
of increasing women’s representation in professorships, and all public
universities have committed themselves to these standards.

Despite these policies, women are underrepresented among pro-
fessors, as in other academic systems. In 2020, the female share among
full professors at German universities was only 22 % on

1 There are three different ranks of professorships in Germany: W1, W2, and
W3, corresponding to assistant, associate, and full professorships in the inter-
national nomenclature. This study focuses on W1 professorships.
2 EVS (2020). European Values Study 2017: Integrated Dataset (EVS 2017).

GESIS Data Archive, Cologne. ZA7500 Data file Version 4.0.0, https://doi.
org/10.4232/1.13560.
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average—ranging from 35 % in the humanities, 26 % in the social sci-
ences (including economics and law), 17 % in mathematics/natural
sciences, to only 11 % in engineering (Statistisches Bundesamt, 2020,
pp. 46, 50). Among assistant professors, the proportion of women was
close to parity (48 %), but again it varied widely across dis-
ciplines—from 64 % in the humanities, 48 % in the social sciences, 40 %
in mathematics/natural sciences, to only 27 % in engineering.

These overall figures for assistant professorships may mask impor-
tant gender differences when it comes to tenure. The German academic
system is classified as a “competition model,” meaning that the number
of associate and full professorships is limited/fixed (Aksnes et al., 2022,
p. 3). All assistant professors are hired on a fixed-term contract, with one
important distinction—namely, whether their position includes a tenure
track. For a tenured (associate/full) professorship, non-tenure-track as-
sistant professors have to apply to job openings that depend on the
availability of “vacant” positions at universities. In contrast, the pro-
motion of tenure-track assistant professors to an associate or even full
professorship depends only on the (evaluation of the) quality of their
research record. This tenure-track/non-tenure-track distinction may be
crucial for gender inequality in career progression.

In Germany, only 29 % of assistant professorships included a tenure
track in 2020 (Statistisches Bundesamt, 2020, p. 46). Official statistics
show not only considerable differences between disciplines—with 28 %
tenure-track assistant professors in the social sciences and 29 % in the
humanities, but 36 % in mathematics/natural sciences—but also be-
tween female andmale assistant professors. In the humanities, only 24%
of female assistant professors were tenure-track, compared to 37 % of
male assistant professors, while the percentages of female and male

tenure-track assistant professors were very similar in the social sciences
(29 % vs. 28 %) and mathematics/natural sciences (38 % vs. 36 %). We
have therefore included the type of assistant professorship as a dimension
in our study (see Section 4.2).

All statistics presented so far reflect the combined outcomes of
application and recruitment behavior. Thus, they do not indicate
whether gender bias exists in evaluations of applicants for assistant
professorships and whether this differs across disciplines. Fig. 1, which
presents recruitment statistics rather than stock statistics (GWK, 2019;
GWK, 2021), seems to indicate that female applicants are favored in
being hired as assistant professors (conditional on having applied): The
proportion of women increases with each phase of the appointment
process. On average across all disciplines, the proportion of women
among the “offers” for assistant professorships (47.7 %) is almost 50 %
higher than the proportion of women among the “applications” (32.8
%). This strong increase is observable not only in the humanities and
social sciences, but even more so in mathematics/natural sciences.

Fig. 1 also reveals that the proportion of applications from women is
lower than their proportion among PhD recipients in 2016 and 2017 (a
reasonable time before transitioning to assistant professorships in 2019/
20). This gap is particularly large in mathematics/natural sciences, still
considerable in the social sciences, but much smaller in the humanities.
This seems to strengthen the idea that disciplinary differences in
women’s propensity to apply, rather than discrimination against female
applicants during the recruitment process, are today the main source of
differences in the proportion of female professors across disciplines.

Fig. 1, however, does not tell us whether the observed female
advantage actually indicates that there is no discrimination against

Fig. 1. Proportion of women throughout recruitment phases for assistant professorships in Germany, 2019/20 (in %). Source: GWK (2019, 2021).
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women or even a preferential treatment of women, because the units of
analysis are applications and not individuals. The female advantage
could be due to men applying more often than women, for example,
because men are less selective about their suitability for positions (Urry,
2015, p. 437). Moreover, the cohort of female applicants, while smaller,
may be qualitatively stronger than their male competitors. Such a
“survivor bias” (Auspurg et al., 2017, p. 284) may be more pronounced
in mathematics/natural sciences, given the larger difference between
the proportion of PhDs and of assistant professorship applications, and
may explain the steeper increase in the proportion of women from ap-
plications to offers here. The higher proportion of women who are ul-
timately offered assistant professorships (compared to their proportion
among the applicants) masks the possibility that few women receive
multiple offers from different universities, and they can, of course,
accept only one. Thus, it remains unclear whether there is a gender bias
in recruitment processes between equally qualified male and female
applicants and whether this differs across disciplines—which is what our
study aims to investigate.

To answer these questions, we need to have identical application
behavior and identical performance for men and women, i.e., identical
applicant pools (Koch et al., 2015). We therefore used a factorial survey,
which allows us to keep the academic profiles of male and female ap-
plicants equal and thus to simulate identical application behavior for
both. Moreover, it allows us to keep the applicant pool identical across
disciplines. Thus, any gender differences found in the analyses are then
due to gender bias, and any differences between disciplines are due to
differences in the evaluation of male and female applicants (and not due
to differences in how many women apply and/or differences in appli-
cants’ quality). Furthermore, this experimental design is consistent with
the core idea of the justification-suppression model of prejudice
expression discussed in the next section, since we observe the expression
of prejudice in respondents’ evaluative behavior rather than prejudice
per se.

3. Theoretical considerations and hypotheses

Several theories argue for the existence of (descriptive and pre-
scriptive) gender-science stereotypes that ultimately lead to biases
against women in the evaluation of scholarly performance. The stereo-
type content model (Fiske et al., 2002) and the lack of fit model
(Heilman, 2012) identify culturally shared gender stereotypes as a major
reason why men are (still) more often associated with agentic character
traits such as being rational, competent, efficient, and goal-oriented
than women. Women, by contrast, are (still) more often associated
with communal traits such as being empathic, emotionally sensitive,
friendly, and deferential. Studies have shown that leadership and pro-
fessorship positions are typically associated with agentic traits, that is,
the same traits attributed to men (Carli et al., 2016; Miller et al., 2015;
Smyth and Nosek, 2015), and that these traits are considered necessary
to meet the requirements of higher-level positions (Fiske and Dupree,
2014). Expectation states theory (Berger et al., 1972; Correll and
Ridgeway, 2003) adds that even when information about applicants’
performance is fully available, applicants’ gender and associated ste-
reotypical attributions can serve as a strong proxy for academic per-
formance. This may lead to biased evaluations of women through the use
of “double standards” in evaluating women and men, meaning that
stricter standards are applied to women’s performance even when
complete information about both women’s and men’s performance is
available (Foschi, 2000). Following these theories, we generally assume
that gender-science stereotypes are prevalent among academic
gatekeepers.

Gender prejudices refer to the negative aspects of gender stereotypes.
Marx and Ko (2019) argue that prejudices often remain unchanged even
in the face of contradictory information, for example, because they
simplify the interpretation of individuals’ behavior based on their group
membership. However, according to Crandall and Eshleman’s (2003)
justification-suppressionmodel of prejudice expression, “commitment to
nonexpression of prejudice (…) may not be congruent with stereo-
types”—because prejudices are “fluid” in the sense that situational con-
texts may influence whether individuals express or endorse prejudices
(Marx and Ko, 2019, p. 1). The core idea of this model is that people are
motivated to suppress prejudices when the prevailing social norms in a
person’s environment are negative toward those prejudices—simply
expressed by the equation: “prejudice + suppression = expression”
(Crandall and Eshleman, 2003, p. 416). Prejudice suppression should not
be confused with the behavior of social desirability in surveys. Social
desirability refers to the intentional concealment of true beliefs and
opinions that onewould otherwise have expressed. In contrast, prejudice
suppression is an individual’s attempt to “restrain admission of prejudice
into the self-concept” and thus to banish the appearance of prejudice from
the self (Crandall and Eshleman, 2003, p. 421).

In applying the justification-suppression model to our research
question, we do not assume that the strength of prejudices against
women varies across disciplines (i.e., we do not assume that pro-
fessors—the members of appointment committees—choose their disci-
plines because of their gender stereotypes). However, differences may
exist across disciplines in the extent to which professors suppress ex-
pressions of gender-science prejudices in their evaluations (e.g., because
of disciplinary differences in the gender distribution of professors, see
below).

Across disciplines, it could be argued that affirmative action policies
can foster a more gender-equality-friendly normative climate at HEIs
(Crosby et al., 2006; Henningsen et al., 2022) and among professors
(Koch et al., 2015; Williams and Ceci, 2015). Gender policies as ex-
pressions of organizational values and a gender-equality normative
climate may not change gatekeepers’ prejudices against female appli-
cants, but they may reduce stereotyping and prejudice expression (Koch
et al., 2015). A normative climate in which expressing gender-science
stereotypes/prejudices is considered old-fashioned and/or socially un-
acceptable may externally/internally motivate individuals to suppress
gender prejudices when evaluating applicants. And this, in turn, may be
the reason why gender policies reduce gender bias in professorial ap-
pointments. Based on these considerations, we expect to find the
following for all disciplines included in our study, indicating that sup-
pression of gender-science prejudice expression exists in German
academia:

− a female advantage in the ratings of perceived qualification and
invitation propensity (H1).

As a specification of H1, one may additionally assume that gender-
based preferential selection policies (i.e., preferring female over
equally qualified male applicants in areas where women are underrep-
resented) have a stronger suppressive influence on the invitation pro-
pensity than on evaluations of perceived qualification. We will examine
this as well.

Moreover, the degree of suppression may depend on evaluators’
contexts. Suppression may be stronger in disciplines with more severe
women’s underrepresentation because of stronger external normative
pressure to appoint female professors in these contexts, which may
induce higher compliance with universities’ affirmative action policies
and internalization of the gender-based preferential selection norm
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(Koch et al., 2015; Williams and Ceci, 2015). For example, analyses
based on our data (see Section 4 below) show that 89 % of professors in
mathematics/physics and 85 % in the social sciences (economics, soci-
ology, political science) agreed “(very) strongly” with the statement
“women are underrepresented in higher academic positions,” but only
71 % in German studies.3 We therefore expect:

− the female advantage in the ratings of invitationpropensity is larger in
mathematics/physics than in economics/sociology/political science
and especially in German studies (H2a).

A competing mechanism suggests that evaluators may experience
different definitions of “fit” based on applicants’ gender, and thus of
acceptable prejudice expressions, depending on the gender distribution
in their work environment (Miller et al., 2015; Smyth and Nosek, 2015).
Eagly and Karau’s (2002) role congruity theory provides a rationale for
this mechanism: it assumes that the greater the incongruence between
the applicant’s gender and the gender stereotype of a position, the
stronger the prejudice. Consistent with this, the meta-analysis by Koch
et al. (2015) found that men receive slightly higher ratings than equally
qualified women in male-dominated jobs, but they also found no gender
differences in ratings for female-dominated and gender-integrated jobs.
This mechanism of role (in)congruity may apply to the gender stereo-
type of disciplines and the level of acceptance of gender-science ste-
reotypes. Thus, suppression of prejudice expression through gender
policies may be weaker in mathematics/physics than in the other two
disciplinary groups. We therefore hypothesize:

− the female advantage in the ratings of both perceived qualification
and invitation propensity is smaller in mathematics/physics than in
economics/sociology/political science and German studies (H2b).

Both Correll and Ridgeway’s (2003) expectation states theory and
Eagly and Karau’s (2002) role congruity theory suggest that individu-
alized information about performance and skills may also help reduce
the expression of gender prejudices. However, both theories assume that
this is only the case when performance indicators are unambiguous, that
is, when they are clearly diagnostic of performance (Koch et al., 2015, p.
139). For example, in academia, collaborative outputs (like co-
authorships) may give evaluators more leeway to attribute credit to
this work by following gender stereotypes. In line with this, studies for
economics have shown that female co-authors receive lower evaluations
than male co-authors (Gërxhani et al., 2023; Sarsons, 2017; Sarsons
et al., 2021). Yet, whether and to what extent co-authorship is associated
with gender bias may depend on disciplines’ publication practices. For
example, analyses using our data (see Section 4 below) show large
disciplinary differences in the incidence of co-authorship: it is “very
common” in mathematics/physics (64 %), but much less so in eco-
nomics/sociology/political science (47 %), and especially in German
studies (9 %).4 In contrast, 43 % of professors in German studies re-
ported that it is “(very) uncommon” in their discipline, compared to only
about 5 % in the other two disciplinary groups. All these differences are
statistically significant (p < 0.05). Against this background, we expect:

− a female co-authorship penalty in the ratings of both perceived
qualification and invitation propensity in all three disciplinary
groups (H3a), and that this penalty is largest in German studies
(H3b).

These two hypotheses are also consistent with the ideas of the

justification-suppression model of prejudice expression. Research has
shown that the more respondents suppress the expression of their
between-category prejudice (such as gender) because of social norms,
the more susceptible they are to less controllable, subtle within-category
variation (here, co-authorship judgements) (Marx and Ko, 2019, p. 7).

The extent and overall importance of third-party funding also varies
across disciplines (see Petzold and Netz, 2023, for full professor ap-
pointments). However, unlike co-authorship, applicants’ third-party
funding can be considered to be a fairly unambiguous performance in-
dicator. To support the above interpretation of gender bias arising from
ambiguity, we also included third-party funding in our study. We do not
expect gender differences in its impact on respondents’ evaluation of
applicants.

Support for our hypotheses can serve as an indication that gender
policies and equality norms at German HEIs suppress expressions of
gender-science prejudice—and that the degree of suppression depends
on the context (operationalized by the disciplines included in our study).

4. Research design, data, and methods

4.1. Sample

To test our hypotheses, we conducted a factorial survey experiment in
June/July 2020 with professors from the departments of mathematics,
physics, economics, political science, sociology and social sciences
(combining political science and sociology), and German studies at
German universities.5 The response rate was 22 %. To simulate the sit-
uation of incumbent faculty hiring prospective faculty (see Ceci, 2018)
and of experienced “real-life” evaluators (Koch et al., 2015, p. 137), we
included assistant, associate, and full professors as respondents in our
study. They are all eligible to serve on appointment committees in

Table 1
Samples and response rates.

Gross
samplea

Response
rate (%)b

Realized
sample

Analytical
sample

Total sample
Total (n) 9454 21.6 2041 1857
Male professors (n) 7546 19.7 1483 1348
Female professors (n) 1906 29.3 558 509
% female professors 20.2 27.3 27.4
Number of vignettes 11,073
Mathematics/
physics
Total (n) 4206 18.6 781 700
Male professors (n) 3687 17.4 643 576
Female professors (n) 517 26.5 137 124
% female professors 12.3 17.5 17.7
Number of vignettes 4186
Economics/
sociology/political
science
Total (n) 4117 24.0 990 908
Male professors (n) 3179 22.3 710 649
Female professors (n) 938 29.9 280 259
% female professors 22.8 28.3 28.5
Number of vignettes 5416
German studies
Total (n) 1131 23.9 270 249
Male professors (n) 680 19.3 131 123
Female professors (n) 451 30.8 139 126
% female professors 39.9 51.5 50.6
Number of vignettes 1471

a Collected from university webpages between fall 2019 and spring 2020.
b Surveyed in June/July 2020.

3 The difference between German studies and the other two disciplinary
groups is statistically significant (p < 0.05).
4 Including also the “common” category, the differences are smaller but still

very substantial: 90 %, 81 %, and 25 %, respectively.

5 All relevant data are available from GESIS at DOI: https://doi.org/10.
7802/2742.
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Germany. About 77 % of the respondents had served at least once on an
appointment committee for assistant professors, with no differences be-
tween respondents from the different disciplines.

For reasons of statistical power, we used three disciplinary groups in
our analyses: mathematics/physics, economics/sociology/political sci-
ence (including professors from the social science departments), and
German studies. Our analytical sample was restricted to respondents
with valid information on both dependent variables (see below). We
excluded 21 respondents whose year of PhD completion was unknown
(we used this date as a control variable for academic experience). These
restrictions left us with an analytical sample of 1857 respondents (i.e., 91
% of the realized sample).

Table 1 shows that female professors were more likely to participate
than male professors, and professors of economics/sociology/political
science and German studies were more likely to participate than pro-
fessors of mathematics/physics. Therefore, we always controlled for
respondent gender in our models, and additionally for respondent
discipline in the pooled models.6 Non-random self-selection may reduce
the external validity of our study, but due to its experimental design (i.e.,
randomized assignment of vignettes), it does not affect its internal val-
idity. The issue of external validity is less relevant to our study because
our central aim is to test for gender bias and potential explanations (see
above).

Although online surveys generally have lower response rates than
other survey modes (Daikeler et al., 2020; Manfreda et al., 2008), they
are however a more effective and efficient method of collecting data
when sample sizes are large compared to other survey modes (Wu et al.,
2022). Survey methodology research has also shown that the anonymity
of web/online surveys increases true reporting of socially sensitive in-
formation and reduces item nonresponse to such questions (Kreuter
et al., 2008). Thus, not only our experimental design, but also the web
administration of the survey contributes to “true” reporting. In addition,
our between-subject design for applicant gender (see below) and the fact
that the invitation and the introduction to the survey referred to
“recruitment criteria for professorships” (without mentioning “gender”)
made it difficult to detect our gender-related research question.

Furthermore, given our relatively large analytical sample size and our
experimental design, we need only to be reasonably confident that we
are not missing certain types of individuals who are pro or con female
applicants. We are not aware of missing such specific types of in-
dividuals, as our sample includes several disciplines, a wide range of
ages (in terms of academic age—from assistant to full professor—and
birth cohort) and number of publications of respondents, as well as re-
spondents with/without children.

4.2. Experimental design

Each respondent rated six hypothetical applicants for assistant pro-
fessorships on a scale of 1 (lowest) to 7 (highest) in two respects relative
to their own disciplines: (1) “Would you invite this applicant to an
interview?” (invitation propensity) and (2) “Do you think this applicant
is qualified for this position?” (perceived qualification). These are the
two dependent variables in our analyses.

We provided short descriptions of the hypothetical applicants (“vi-
gnettes”). These descriptions varied in terms of the values (called
“levels”) of the “dimensions” presented. These are our independent
variables. The applicant profiles included the applicant’s gender (by first
name) and information about the type of assistant professorship posi-
tion, the applicant’s type of publication record, research collaborations,
third-party funding, and parental leave (see Table 2). Although we do
not have hypotheses on all dimensions, variations in these dimensions
made the applicant profiles more authentic, thereby increasing the in-
ternal validity of our factorial survey.

We also included applicants’ number of publications, which is
respondent-specific. Before starting to rate the vignettes, the re-
spondents provided their opinion on the approximate number of peer-
reviewed publications an applicant should have in their discipline to
have a chance of being offered an assistant professorship. This
respondent-specific number was then used as a fixed characteristic in the
applicant profiles (and included as a control variable in our analyses).
Thus, in terms of publication output, our hypothetical applicants should

Table 2
Profile characteristics of the hypothetical applicants.

Dimensions Levels Variable labels (in tables)

Randomly assigned characteristics in applicants’ profiles
Between-subject design
Applicant’s gender Female [first + last name]

Male [first + last name]
Female applicant
Male applicant

Within-subject design
Type of position Assistant professorship without tenure track

Assistant professorship with tenure track
Without tenure track
With tenure track

Type of publication record 70 % single- and 30 % co-authored publications
30 % single- and 70 % co-authored publications
100 % co-authored publications

Mostly single-authored
Mostly co-authored
All-co-authored

Research collaborations With renowned scholars
With scholars of same career level (i.e., postdoctoral researchers)

Renowned collaborations
Early-career collaborations

Research grant
(third-party funding)

—
Successful acquisition of a research grant

Without a grant
With a grant

(Reported) family responsibilities —
6 months parental leave

Without parental leave
With parental leave

Fixed characteristics in applicants’ profiles
- Grade of PhD “magna cum laude”
- 4 years since PhD completion
- Teaching experience at undergraduate and graduate level
- Respondent-specific number of peer-reviewed publications required to have a chance of being appointed as an assistant professor

6 The statistical power for estimating separate models by respondents’ gender
within disciplines is too low because of the comparatively small absolute
number of female professors, the much smaller sample size for German studies,
and the between-subject design for applicant’s gender (see Section 4.2).
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be eligible for appointment. On average, respondents reported nine
required peer-reviewed publications—with mathematics/physics
reporting the highest number (13) and economics/sociology/political
science the lowest number (7) (controlled for respondents’ academic age
and gender, the difference narrows to 9 versus 4).

To avoid social desirability, we used a between-subject design for
applicant’s gender and a within-subject design for all other vignette
dimensions (like Carlsson et al., 2021; Ceci, 2018), meaning that re-
spondents rated either male or female vignettes. Walzenbach’s (2019)
experimental study shows that the between-subject design effectively
reduces the risk of social desirability bias (see also Ceci, 2018).
Furthermore, the meta-analysis by Koch et al. (2015, p. 138) finds that
effect sizes are similar for within-subject and between-subject manipu-
lations of applicant gender. In other words, effect sizes for rating only
male or female profiles should not differ from those for competitive
ratings of male and female profiles (Koch et al., 2015, p. 131).

Because of the between-subject design for applicant gender, the
vignette universe contains 48 possible combinations of all other
dimension levels. These 48 vignettes were grouped into eight decks of
six vignettes each—identical for male and female applicants. We used
the d-optimal blocking approach to generate the decks (Dülmer, 2007).
The eight decks and applicant gender were randomly assigned to the
respondents within each discipline. Respondents were allowed to go
back and forth between the six vignettes to avoid censored ratings
(Auspurg and Hinz, 2015, p. 214). The order of the vignettes within each
deck was varied to control for vignette effects and to ensure the esti-
mation on non-confounded main and interaction effects (Kuhfeld et al.,
1994; Su and Steiner, 2020). Our experimental design produced a
vignette sample in which dimensions and levels were balanced (i.e., they
were rated similarly often) and orthogonal (i.e., they were not correlated
with each other), as shown in Tables S1 and S2 in the Online Supple-
ment. This allows for causal interpretations of dimension and level ef-
fects on the professors’ ratings (Auspurg and Hinz, 2015).

4.3. Analytical strategy

Our two dependent variables are the ratings of (a) invitation pro-
pensity and (b) perceived qualification for an assistant professorship on
a scale ranging from 1 (lowest) to 7 (highest). We estimated linear
models treating the two dependent variables as continuous (xtreg in
Stata). Because the data have a multilevel structure, with each professor
rating up to six vignettes, we estimated multilevel models with random
intercepts (Snijders and Bosker, 2012). The random intercept model
chosen allows for unbiased estimates for grouped data by including an
individual-specific term for each respondent. The estimation equation is:

Yij = β0+ βXij+ γZi + εij + νi

where
Yij = rating on vignette j of respondent i,
β0 = intercept representing the mean average rating of all

respondents,
Xij = vector with the value of the vignette characteristics for vignette

j and respondent i,
Zj = vector with the characteristics of respondent i and design

variables,
εij = random error term at the vignette level,
νi = respondent-specific error term (i.e., a random effect estimated

for all observations belonging to a person i to account for unobserved
differences and heterogeneity in the respondents’ rating behavior),

with i = 1, …, k respondents and j = 1, …, m vignettes (Hox et al.,
1991).

The predicted values in our analyses on the basis of these multilevel
linear models are not below 1 and not above 7.7 We also estimated
multilevel ordered logit models with random intercepts, given the
ordinal rating scale (see Online Supplement, Tables S5-S9). We present
the multilevel linear models in the article because they are easier to
interpret and save space in terms of the table size they require. Overall,
our main findings remain the same.

To test hypothesis H1, we estimated the effect of applicants’ gender
on perceived qualification and invitation propensity in separate re-
gressions for the three disciplinary groups. To test hypotheses H2a and
H2b, we used pooled regressions including a cross-level interaction term
of applicants’ gender with respondents’ disciplinary group. For hy-
potheses H3a and H3b, we estimated separate disciplinary regressions
and included the interaction term of applicants’ gender and the type of
publication record (H3a) and a pooled regression with three-way
interaction terms of applicants’ gender with applicants’ type of publi-
cation record and respondents’ disciplinary group (H3b).

All regressions include all vignette dimensions and control for re-
spondents’ characteristics (i.e., gender, academic age, and also disci-
pline in pooled models), design variables (i.e., the position of vignettes
in the decks and a dummy for all vignettes having the same values), and
the respondent-specific number of required publications (see Table 2).

5. Results

Table 3 presents descriptive findings. The mean ratings, ranging
from 4.5 to 5.7, and the median ratings of 5 to 6, indicate left-skewed
distributions toward higher ratings for male and female applicants for
both perceived qualification and invitation propensity (see also Ap-
pendix, Fig. A1). This skewness is due to the fact that all hypothetical
applicants were formally eligible in terms of the required number of

Table 3
Descriptive statistics of the ratings on invitation propensity and perceived
qualification.

Mean
ratings
(rating
points)

(SD) Median ratings
(rating points)

Rating point shares
(%)

1–3 4–5 6–7

Mathematics/physics
Invitation propensity
Male applicants 5.5 (1.3) 6 7.3 35.7 57.0
Female applicants 5.7 (1.5) 6 8.4 26.3 65.3

Perceived qualification
Male applicants 5.4 (1.3) 6 7.9 40.1 52.1
Female applicants 5.4 (1.4) 6 9.0 34.6 56.4

Economics/sociology/political science
Invitation propensity
Male applicants 5.2 (1.5) 5 13.3 37.7 49.0
Female applicants 5.4 (1.4) 6 10.5 32.1 57.4

Perceived qualification
Male applicants 5.1 (1.5) 5 13.6 40.4 46.0
Female applicants 5.3 (1.4) 6 10.9 35.6 53.5

German studies
Invitation propensity
Male applicants 4.6 (1.7) 5 23.7 42.3 33.9
Female applicants 4.9 (1.7) 5 20.6 35.4 43.9

Perceived qualification
Male applicants 4.5 (1.6) 5 26.0 44.0 30.0
Female applicants 4.8 (1.6) 5 21.0 37.7 41.3

SD = standard deviation. Rating scale from 1 = low to 7 = high.

7 Residual correlations in these models are very small, ranging from 0.110 to
0.128.
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publications (see Section 4.2).
A female advantage or at least equal mean ratings can be observed in

all disciplinary groups: In mathematics/physics, the mean rating for

invitation propensity is 0.2 points higher for female applicants (this
corresponds to 13 % of one standard deviation, hereafter SD), and the
same for male and female applicants for perceived qualification; female

Table 4
Multilevel linear regressions: Invitation propensity and perceived qualification by respondents’ disciplinary group (in rating points).

Variables Mathematics/physics Economics/sociology/political
science

German studies

Invitation Qualified Invitation Qualified Invitation Qualified

Applicant’s gender (ref: male): female 0.117 (0.084) 0.080 (0.080) 0.240** (0.079) 0.223** (0.078) 0.382* (0.173) 0.406* (0.169)
Type of assistant professor position (ref. w/t): with tenure track − 0.011 (0.016) − 0.025 (0.017) − 0.023 (0.016) − 0.023 (0.016) − 0.032 (0.034) − 0.045 (0.033)
Type of publication record (ref. mostly co-authored)
Mostly single-authored 0.229** (0.026) 0.255** (0.027) 0.351** (0.023) 0.336** (0.023) 0.500** (0.051) 0.485** (0.051)
All co-authored − 0.524** (0.030) − 0.560** (0.031) − 0.443** (0.027) − 0.453** (0.027) − 0.529** (0.054) − 0.560** (0.055)

Research grant (ref: w/t): with a grant 0.377** (0.023) 0.426** (0.024) 0.321** (0.020) 0.327** (0.020) 0.448** (0.045) 0.459** (0.045)
Research collaborations (ref. early-career): Renowned collaborations 0.111** (0.019) 0.116** (0.020) 0.092** (0.016) 0.092** (0.017) 0.198** (0.039) 0.181** (0.037)
Parental leave (ref. w/t): with parental leave 0.069** (0.020) 0.085** (0.021) 0.115** (0.017) 0.110** (0.017) 0.091* (0.042) 0.138** (0.041)
Control variables
Respondent’s gender (ref. male): female 0.224* (0.110) 0.211* (0.103) 0.096 (0.091) 0.126 (0.087) 0.203 (0.192) 0.125 (0.183)
Respondent’s academic age (years since PhD) − 0.018 (0.013) − 0.007 (0.012) − 0.012 (0.013) − 0.014 (0.012) − 0.037 (0.027) − 0.031 (0.025)
Respondent’s academic age squared 0.000 (0.000) − 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000)
Position of vignette within deck − 0.016* (0.007) − 0.022** (0.008) − 0.007 (0.007) − 0.004 (0.007) − 0.031* (0.015) − 0.034* (0.015)
Respondent-specific number of peer-review publications 0.000 (0.000) 0.001* (0.001) − 0.007+ (0.004) − 0.007 (0.004) − 0.011* (0.007) − 0.007 (0.006)
Missing information on resp.-specific number − 0.937** (0.239) − 0.672** (0.218) − 0.297** (0.110) − 0.383** (0.107) − 0.623** (0.173) − 0.583** (0.170)
Equal ratings of all vignettes (no = 0, yes = 1) 0.866** (0.115) 0.530** (0.135) 0.556** (0.132) 0.472** (0.139) 0.524 (0.387) 0.489 (0.408)
Intercept 5.548** (0.184) 5.361** (0.177) 5.180** (0.160) 5.200** (0.158) 5.171** (0.418) 4.992** (0.391)
n vignettes 4186 4174 5416 5403 1471 1464
n respondents 700 700 908 908 249 249
Wald chi2 707.4 749.4 827.1 828.5 352.3 367.5
Prob > chi2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
R2 within 0.247 0.269 0.237 0.237 0.293 0.312
R2 between 0.135 0.077 0.057 0.068 0.103 0.088
R2 overall 0.168 0.142 0.107 0.112 0.161 0.161

Robust standard errors in parentheses, ** p< 0.01, * p< 0.05, + p< 0.1 (two-sided tests). Missing respondent-specific number of required peer-review publications (by
130 respondents) and reported numbers below 3 were replaced by 3 in all respondent’s vignettes (236 respondents).

Fig. 2. Gender differences in invitation propensity and perceived qualification based on multilevel ordered logit regressions (AME, percentage points).
Interpretation example “invitation propensity in mathematics/physics”: Female applicants are 4.7 percentage points more likely to be rated 7 and about 1.5 per-
centage points less likely to be rated 5 than male applicants. For full models, see Online Supplement, Table S5. All regressions include the other vignette dimensions
and all control variables (see Table 4).
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applicants received on average higher ratings for both invitation pro-
pensity and perceived qualification in economics/sociology/political
science (0.2 points or 14 % of one SD) and in German studies (0.3 points
or 19 % of one SD). With very few exceptions, female applicants receive
higher mean ratings for almost all vignettes (see Appendix, Fig. A2).
These gender differences in mean ratings translate into women being
less likely to receive low(er) ratings and more likely to receive high
ratings (6–7) than men (see Table 3).

Using two-sample t-tests, the gender differences in the mean scores
presented in Table 3 are significant (p < 0.05) in all three disciplinary
groups for invitation propensity, and significant in economics/

sociology/political science and German studies (in mathematics/physics
only with p < 0.1) for perceived qualification. Two-sample Wilcoxon
rank-sum (Mann-Whitney) tests for ordinal data confirmed the statistical
significance (p< 0.05) of the gender differences for both outcomes in all
three disciplinary groups.

However, the figures presented in Table 3 are not yet comparable
across disciplines because the composition of disciplines differs by re-
spondents’ gender and academic age. We therefore test hypothesis H1
by using regressions, presented in Table 4. In support of H1, we find a
female advantage for both invitation propensity and perceived qualifi-
cation for applicants in economics/sociology/political science (of 0.240

Table 5
Multilevel linear regressions: Invitation propensity and perceived qualification, including interaction term with applicants’ gender and disciplinary group (in rating
points).

Variables Invitation propensity Perceived qualification

Applicant’s gender (ref: male): female 0.215** (0.055) 0.124 (0.083) 0.192** (0.053) 0.077 (0.079)
Disciplinary group (ref: Mathematics/physics)
Economics/sociology/political science − 0.257** (0.060) − 0.322** (0.080) − 0.181** (0.058) − 0.259** (0.080)
German studies − 0.641** (0.102) − 0.751** (0.135) − 0.589** (0.095) − 0.742** (0.128)
Interaction terms
Female applicant * Economics/sociology/political science 0.125 (0.116) 0.150 (0.112)
Female applicant * German studies 0.219 (0.190) 0.306+ (0.181)
Intercept 5.473** (0.119) 5.520** (0.121) 5.359** (0.114) 5.420** (0.117)
n vignettes 11,073 11,041
n respondents 1857 1857
Wald chi2 1900 1905 1928 1935
Prob > chi2 <0.001 <0.001 <0.001 <0.001
R2 within 0.245 0.245 0.257 0.257
R2 between 0.116 0.117 0.101 0.103
R2 overall 0.152 0.152 0.145 0.146

Robust standard errors in parentheses, ** p< 0.01, * p< 0.05, + p< 0.1 (two-sided tests). All models additionally include the other vignette dimensions and all control
variables (see Table 4).

Table 6
Multilevel linear regressions: Invitation propensity, including ratings for perceived qualification (in rating points).

Variables

Mathematics/physics Economics/sociology/
political science

German studies

Applicant’s gender (ref: male): female 0.108*
(0.043)

0.042
(0.038)

− 0.015
(0.062)

Respondent’s rating of perceived qualification (rating scale 1–7) 0.797**
(0.016)

0.849**
(0.013)

0.913**
(0.013)

Type of assistant prof. position (w/t):
with tenure track

0.009
(0.012)

− 0.001
(0.010)

− 0.001
(0.021)

Type of publication record (ref. mostly co-authored)   
Mostly single-authored 0.024

(0.015)
0.065**
(0.013)

0.051+

(0.026)
All co-authored − 0.078**

(0.017)
− 0.058**
(0.016)

− 0.020
(0.026)

Research grant (ref: w/t): with a grant 0.036*
(0.015)

0.042**
(0.013)

0.042*
(0.021)

Research collaborations (ref. early-career):
Renowned collaborations

0.019
(0.013)

0.011
(0.010)

0.023
(0.020)

Parental leave (ref. w/t): with parental leave 0.002
(0.012)

0.023*
(0.010)

− 0.029
(0.021)

Intercept 1.274**
(0.136)

0.760**
(0.102)

0.636**
(0.198)

n vignettes 4,171 5,389 1,457
n respondents 700 908 249
Wald chi2 4,273 6,429 7,152
Prob> chi2 <0.001 <0.001 <0.001
R2 within 0.734 0.760 0.837
R2 between 0.748 0.786 0.890
R2 overall 0.741 0.781 0.872

Robust standard errors in parentheses, ** p< 0.01, * p< 0.05, + p< 0.1 (two-sided tests). All models additionally include all control variables (see Table 4).
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and 0.223 rating points, respectively) and German studies (of 0.382 and
0.406 rating points, respectively).8 For mathematics/physics, the effect
of applicant’s gender also indicates a female advantage, albeit smaller
and statistically insignificant. Fig. 2, based on multilevel ordered logit
models, shows the gender differences in the ratings ultimately received
by male and female applicants. We see that female applicants were more
likely to receive high rating scores (6 and 7) and less likely to receive low
(er) rating scores than male applicants. The differences between invi-
tation propensity and perceived qualification are small and not
significant.

Table 4 further shows that all other vignette dimensions influence
the ratings in the expected way in all three disciplinary groups.9 The
type of publication record is the most influential criterion (as indicated
by the differences in the coefficients for mostly single- vs. all co-
authored publications). The second strongest predictor is having
received a research grant. In addition, applicants with research collab-
orations with renowned scholars receive a slightly higher rating than
those with collaborations with scholars at the same level (postdocs),10 as
do applicants with parental leave than those without parental leave.
Note, however, that those with and without parental leave were
assigned the same number of publications (i.e., the same respondent-
specific number of required publications as a fixed vignette profile
characteristic). Interestingly, the type of assistant professorship (tenure-
track/non-tenure-track) does not matter for the evaluations (although it
is of course important for applicants in real life and may influence their
application behavior). The interaction between type of assistant pro-
fessorship and applicants’ gender is also negligible and insignificant
(results not shown).

The main research question of our study, however, is whether the
magnitude of the female advantage differs across disciplinary groups.
Hypothesis H2a predicted a larger female advantage in mathematics/
physics because of stronger prejudice suppression due to higher external

normative pressure. In contrast, H2b expected the female advantage to be
smaller in mathematics/physics because of a weaker suppression due to
role incongruity. To test these two hypotheses, Table 5 reports the results
of pooled regressions with interaction terms between applicants’ gender
and disciplinary groups. The interaction terms are not significant, though
of notable size and indicating a smaller female advantage in mathe-
matics/physics. The interaction effect for perceived qualification ratings
comes close to the conventional significance level (with p < 0.1) for the
difference between mathematics/physics and German studies. Thus, the
direction of the interaction terms tentatively supports hypothesis H2b.

Table 5 assumes an equal qualification of male and female applicants
on the basis of the vignette dimensions when estimating the invitation
propensity for a job interview. However, we also found a female
advantage in the ratings of perceived qualifications; that is, male and
female applicants’ perceived qualifications differ despite identical pro-
files (at least in economics/sociology/political science and German
studies). While the primary aim of gender policies is to prevent biased
perceptions of competence and to prefer women when they are equally
qualified, they may also indirectly increase the “perceived qualification”
of female applicants. Ostensibly neutral criteria for defining “merit” and
the “ideal candidate” often favor male-typical career trajectories and
achievements, resulting in institutional discrimination (Orupabo and
Mangset, 2022). This occurs when such criteria fail to account for gender
differences in life courses, teaching and administrative workloads, and
recognition of research contributions—topics that are addressed in anti-
bias training and appointment guidelines. Consequently, awareness of
these disparities may lead evaluators to rate women’s “equal” perfor-
mance more favorably in terms of perceived qualifications. Moreover,
respondents may rationalize their higher invitation ratings by attrib-
uting them to the applicant’s “merits.” Tables 6 and 7 therefore include
the ratings of applicants’ perceived qualifications in the invitation
regression—as a subjective measure of “equal qualification.”

The strong impact of perceived qualification on invitation propensity
in Table 6 suggests that respondents make merit-based judgements, at
least based on their perception of qualifications (which are themselves
merit-based, as is evident in Table 4 above). Table 6 further shows that
in economics/sociology/political science and German studies, the fe-
male advantage in invitation propensity, net of perceived qualification,
is considerably smaller than in Table 4. This difference suggests that the
female advantage in invitation propensity observed in Table 4 is indeed
partly due to a higher perceived qualification of female than of male
applicants with the same profile. Moreover, the female advantage in
invitation propensity is now larger (and statistically significant only) in
mathematics/physics than in the other two disciplinary groups. In other
words, only in mathematics/physics do female applicants receive
slightly higher invitation ratings over and above their perceived quali-
fication. This finding supports hypothesis H2a (in contrast to the find-
ings of Table 5 above) and may indicate that the norm of gender-based
preferential selection plays a greater role here than in the other two
disciplinary groups.

While Table 6 reports gender differences averaged across all
perceived qualification ratings, Table 7 does so for three (grouped)

Table 7
Gender differences in invitation propensity by perceived qualification (AME in rating points).

Mathematics/physics Economics/sociology/
political science

German studies

Gender difference (ref: male applicants) among those with
Low perceived qualification (ratings 1–3) 0.085 (0.181) − 0.185 (0.130) 0.127 (0.155)
Medium perceived qualification (ratings 4–5) 0.133+ (0.068) 0.129** (0.058) 0.109 (0.103)
High perceived qualification (ratings 6–7) 0.129* (0.051) 0.118** (0.045) 0.008 (0.089)

Robust standard errors in parentheses, ** p < 0.01, * p < 0.05, + p < 0.1 (two-sided tests). Based on multilevel linear regressions
with random intercept: likelihood of being invited, including respondents’ rating scores for perceived qualification (see Online
Supplement, Table S3). All models additionally include the other vignette dimensions and all control variables (see Table 4).

8 As an illustration, the average of 0.240 rating points could mean, for
example, that 24 % of the female vignettes received a one-point higher rating
than male vignettes with the same profile. Of course, if x% of women received a
one-point lower rating than men, this would mean that x% + 24 % of women
received a one-point higher rating than men to keep the average at 0.24. It is
also possible (but less likely) that some women received a 2-point higher rating,
which would reduce the number (%) of women with higher ratings, and so on.
9 Pooled regressions with two-way interactions between these other vignette

dimensions and disciplinary group indicate a significantly larger effect of
mostly single-authored publications in economics/sociology/political science
and German studies than mathematics/physics, and smaller effects of all pub-
lications being co-authored in economics/sociology/political science and of
research grants in economics/sociology/political science than in the other two
disciplinary groups. All other differences between the disciplinary groups are
insignificant. (Results are not shown.)
10 However, as shown in the study by Jungbauer-Gans and Gross (2013), the
impact of “renowned scholars” may depend on whether they are the mentors or
not. The study found that publishing with the mentor tends to be a disadvan-
tage in mathematics, but an advantage in law, and has no effect in sociology.
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Table 8
Multilevel linear regressions: Invitation propensity and perceived qualification, including interaction terms, by respondents’ disciplinary group (in rating points).

Variables Invitation propensity Perceived qualification

Mathematics/physics Economics/sociology/political science German studies Mathematics/physics Economics/sociology/ political science German studies

Applicant’s gender (ref: male): female 0.078
(0.089)

0.170+

(0.087)
0.226**
(0.086)

0.229**
(0.080)

0.433*
(0.187)

0.367*
(0.173)

0.065
(0.085)

0.095
(0.083)

0.218**
(0.084)

0.208**
(0.079)

0.523**
(0.183)

0.394*
(0.168)

Type of publication record (ref. mostly co-authored)
Mostly single-authored 0.209**

(0.040)
0.229**
(0.026)

0.349**
(0.033)

0.351**
(0.023)

0.556**
(0.076)

0.500**
(0.051)

0.240**
(0.042)

0.255**
(0.027)

0.342**
(0.033)

0.336**
(0.023)

0.568**
(0.077)

0.485**
(0.051)

All co-authored − 0.565**
(0.043)

− 0.524**
(0.030)

− 0.462**
(0.038)

− 0.443**
(0.027)

− 0.510**
(0.078)

− 0.528**
(0.054)

− 0.568**
(0.045)

− 0.560**
(0.031)

− 0.466**
(0.036)

− 0.453**
(0.027)

− 0.474**
(0.073)

− 0.560**
(0.055)

Research grant (ref: w/t): with a grant 0.377**
(0.023)

0.431**
(0.035)

0.321**
(0.020)

0.310**
(0.027)

0.448**
(0.045)

0.433**
(0.067)

0.427**
(0.024)

0.442**
(0.036)

0.327**
(0.020)

0.312**
(0.027)

0.459**
(0.045)

0.447**
(0.067)

Interaction terms
Applicant’s gender * mostly single-authored 0.039

(0.053)
0.003
(0.046)

− 0.114
(0.103)

0.030
(0.055)

− 0.011
(0.045)

− 0.174+

(0.102)
Applicant’s gender * all co-authored 0.078

(0.060)
0.039
(0.055)

− 0.039
(0.108)

0.015
(0.062)

0.025
(0.054)

− 0.179+

(0.109)
Applicant’s gender * with research grant − 0.105* 0.022 0.031 − 0.030 0.029 0.025

(0.046) (0.040) (0.090) (0.048) (0.039) (0.090)
Intercept 5.569**

(0.186)
5.523**
(0.185)

5.187**
(0.161)

5.185**
(0.160)

5.150**
(0.420)

5.178**
(0.421)

5.368**
(0.179)

5.353**
(0.177)

5.202**
(0.159)

5.207**
(0.157)

4.941**
(0.394)

4.998**
(0.393)

n vignettes 4186 5416 1471 4174 5403 1464
n respondents 700 908 249 700 908 249
Wald chi2 711 710 834 828 354 354 749 750 831 829 374 371
Prob > chi2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
R2 within 0.247 0.248 0.237 0.237 0.294 0.294 0.269 0.269 0.237 0.237 0.314 0.312
R2 between 0.135 0.135 0.057 0.057 0.102 0.102 0.077 0.077 0.0685 0.069 0.088 0.088
R2 overall 0.168 0.168 0.107 0.107 0.161 0.161 0.142 0.142 0.112 0.112 0.162 0.161

Robust standard errors in parentheses, ** p < 0.01, * p < 0.05, + p < 0.1 (two-sided tests). All models additionally include the other vignette dimensions and all control variables (see Table 4).
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levels of perceived qualification. We find quite different patterns for the
disciplinary groups. In mathematics/physics, we see a clear and signif-
icant female advantage among applicants with high (6–7) qualification
ratings, and close to significance among those with medium (4–5)
qualification ratings (p = 0.051). In economics/sociology/political sci-
ence, the female advantage is also significant for the medium and high
qualification group, but women receive significantly lower ratings than
men in the low (1–3) qualification group (see also Online Supplement,
Table S3). In German studies, the gender differences are not statistically
significant and close to zero for the high (6–7) qualification group. We
also calculated average marginal effects of being a female applicant
based on our multilevel order logit models (see Appendix, Fig. A3). They
support these linear findings. The differences between the disciplinary
groups are not significant, however, as indicated by insignificant three-
way interaction terms in pooled regressions.

Summarizing the results from Tables 5–7, we find that hypothesis
H2b—larger female advantage in German studies and economics/soci-
ology/political science—is tentatively supported when “equal qualifi-
cation” is defined using the vignette variables (Table 5). In contrast,
when “equal qualification” is defined by respondents’ perceived quali-
fication, hypothesis H2a—larger female advantage in mathematics/
physics—is supported (Tables 6 and 7). Overall, however, the impact of
the observed female advantage by equal perceived qualifications on the
invitation propensity is actually very small (see Appendix, Figs. A3 and
A4).

These different results for applicants’ qualifications defined by
vignette profile vs. “perceived qualification” could be partly due to the
fact that vignette dimensions are perceived differently for male and fe-
male applicants—as expected by hypotheses H3a and H3b. We hy-
pothesized that the type of information about the applicant’s
performance may influence the strength of prejudice suppression in
evaluations. Accordingly, we expected that female applicants would be
penalized more strongly for co-authorship (as ambiguous information)
than male applicants (H3a), and that this gender bias would be largest in
German studies (H3b). We therefore estimated separate disciplinary
regressions including interaction terms between applicants’ gender and
type of publication record.

Table 8 shows that most of these interaction effects are small in size
and statistically insignificant. Only the interaction terms of applicants’
gender and type of publication record for perceived qualification in
German studies are close to the conventional significance level (with p
< 0.1). They indicate a smaller premium for mostly single-authored
publications among female applicants (0.568 + (− 0.174) = 0.394)
than among male applicants (0.568) and a larger penalty for all co-
authored publications among female than among male applicants
(− 0.474 + (− 0.179) = − 0.653 vs. -0.474). This German studies’ par-
ticularity is statistically significant (tested with pooled models including
three-way interaction terms, results not shown). Thus, hypothesis H3a is
not supported, while H3b is supported but also extended to a gender-
biased premium for mostly single-authored publications. Since there is
no doubt about who the author is for mostly single-author publications,
the lower premium for female applicants could be due to ambiguity
about the content of the publication and/or the quality of the peer-
reviewed journals, for which we did not provide information in the
vignettes.

We did not expect gender differences in the effect of research grants.
Our results in Table 8 largely support this expectation. We see only one
statistically significant interaction for the invitation propensity in
mathematics/physics. Here, the premium for a research grant seems to
be smaller among female applicants (0.431 + (− 0.105) = 0.326) than
among male applicants (0.431). Still, female applicants with a research
grant get similar high ratings as equally qualified male applicants
(5.569+ 0.431+ 0.170+ (− 0.105)= 6.065 vs. 5.569+ 0.431= 6.000).
This suggests that respondents in mathematics/physics do not apply
“double (stricter) standards” when evaluating female applicants.

We did not specify the amount of third-party funding, but only stated

that the “applicant successfully obtained a research grant.” After rating
of the vignettes, we asked the respondents the following question: “Some
of the applicants you rated have acquired a research grant. What amount
of third-party funding did you have in mind when making your evalu-
ations?” Not surprisingly, the amounts vary considerably across the
three disciplinary groups (see Online Supplement, Table S4). More
interestingly, respondents in mathematics/physics and German studies
expected smaller amounts from female than male applicants (about
17,000 and 12,000 euros less, respectively), while the opposite is true
for economics/sociology/political science (about 12,000 euros more).11

This finding supports the idea that more ambiguous information is open
to gender bias—but in both directions and, interestingly, not resulting in
corresponding gender differences in the ratings (see Table 8).

6. Discussion and conclusions

Despite the fact that the transition to “assistant professorships is a
key juncture in understanding the problem of women’s underrepresen-
tation” (Williams and Ceci, 2015, p. 5360), research on gender bias in
assistant professor appointments is still very limited. Similarly, existing
research rarely compares across disciplines. Against this background,
our study examined the incidence of, and disciplinary differences in,
gender bias in assistant professor recruitment using a factorial survey
experiment conducted in 2020 with professors at German universities
from very different disciplines—mathematics/physics, economics/soci-
ology/political science, and German studies.

Drawing on Crandall and Eshleman’s (2003) justification-
suppression model of prejudice expression, we argued that the rela-
tively strong normative climate of gender equality in Germany and
affirmative action policies at German universities (see Section 2) may
contribute to suppressing the expression of gender-science stereotypes,
but that the degree of suppression may vary across disciplinary contexts.
Our analyses provide evidence that female applicants for assistant pro-
fessorships do indeed receive higher ratings than male applicants, both
in terms of being perceived as qualified for the position and being
invited for an interview—similar to Carey et al. (2020) andWilliams and
Ceci (2015), but contrary to Steinpreis et al. (1999) and Ooms et al.
(2019). This female advantage, however, does not mean that professors
in Germany are prejudiced against men. Rather, in line with Crandall and
Eshleman’s model, we argue that they are less likely to express their
prejudice against women. This is not because our factorial survey eli-
cited gendered responses; this was avoided by the between-subject
design, as respondents rated either male or female applicants.

Based on the observed differences between the disciplines included
in our study, we found stronger support for the justification-suppression
model of prejudice expression than for Eagly and Karau’s (2002) role
incongruity model. The idea of the latter is that the greater the incon-
gruence between the applicant’s gender and the gender stereotype of a
discipline is—in our study exemplified bymathematics and physics—the
stronger the gender prejudices. Accordingly, one should expect a male
advantage, or at least a smaller female advantage, in mathematics/
physics than in economics/sociology/political science or German
studies. In contrast, we found a larger female advantage in the invitation
propensity in mathematics/physics than in the other two disciplines
when “equal qualification” is defined by respondents’ perceptions of
applicants’ qualification. This seems to suggest that the normative
pressure to comply with gender-based preferential selection is greater in
disciplines with extremely low proportions of women among associate/
full professors and comparatively low proportions among assistant
professors.

Furthermore, we showed that suppression of prejudice expression
may depend on the (un)ambiguity of information about applicants’

11 The gender differences in German Studies and economics/sociology/polit-
ical science reached p < 0.1 (controlled for respondents’ gender and age).
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performance—and also differs by discipline. In mathematics/physics
and economics/sociology/political science, we found no significant
gender differences concerning single vs. co-authorship. Only in German
studies did we observe that female applicants received a smaller pre-
mium than male applicants for mostly single-author publications and a
larger penalty for all co-authorship in the perceived qualification rat-
ings. However, for mathematics/physics, we observed that having
received a research grant (without mentioning the grant amount) gen-
erates a smaller premium for female than male applicants (mainly due to
a larger female advantage among applicants without a research grant).
These findings seem to support the idea that ambiguous information
leaves room for gender bias, and that suppression of expression of
between-category prejudice due to social norms may increase suscepti-
bility to less controllable, subtle within-category variation (Marx and
Ko, 2019, p. 7).

From a policy perspective, our study contributes to the growing
literature suggesting that the main cause of women’s underrepresenta-
tion among professors today is not gender bias in the appointment
process, as the prevailing narrative claims, but rather women’s lower
propensity to apply for professorships, which is also evident at the as-
sistant professor level (see Section 2, Fig. 1). Our finding of a female
advantage does not imply that affirmative action policies are not
important in the process of overcoming women’s underrepresentation.
On the contrary, these policies are important in suppressing prejudice
expression and contribute to the female advantage we find in this study.
However, the female advantage we observed is too small to explain the
large increase in the proportion of women from “applications” to “of-
fers” in Fig. 1 (see Section 2). Thus, this increase, as well as the differ-
ences between disciplinary groups, is most likely due to a higher quality
of female applicants and/or multiple offers to the same women.

The main policy implication of our study is that, in addition to
continuing affirmative action practices related to appointment pro-
cesses, further progress in women’s representation among professors
will require more effective policies to increase the proportion of female
applicants—and this across disciplines. Women’s lower application
propensity originates both inside and outside academia. Within
academia, for example, women may perceive themselves as less quali-
fied than men due to gender differences in experiences of collaboration
and co-authorship (Ross et al., 2022) or in teaching evaluations (Ceci
et al., 2023). Barriers to women’s careers are also rooted in gendered
responsibilities for childcare and housework, as well as gendered de-
cisions about geographic mobility within couples (Solga and Rusconi,
2007; Vohlídalová, 2014), which conflict with the supposedly gender-
neutral requirements of academic careers.

Finally, our study suggests avenues for further research. Similar to
other factorial surveys, the external validity of our results may be
affected by the hypothetical character of the (low-stake) decision-
making situation. However, the anonymous situation for evaluating
applicants has been shown to encourage professors to behave as they
would in real decision-making situations (Petzold and Netz, 2022). Re-
spondents’ self-selection in the sample could of course be another source
limiting the external validity of our results, which we cannot rule out.

Moreover, our sample size of female professor respondents was too small
to examine single disciplinary differences by respondent gender-
—especially given the between-subject design and the small number of
female professors in the real world, especially in mathematics and
physics. Thus, interesting avenues for future research include exploring
disciplinary differences in the strength of prejudice suppression between
male and female professors (“evaluators”), extending the study of sup-
pression of prejudice expression in appointment decisions to other
countries and additional disciplines, and examining prejudice suppres-
sion more directly.
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Appendix A

Fig. A1. Distribution of professors’ assessments: Rating scores for invitation propensity and perceived qualification.
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Fig. A2. Mean rating scores of male and female applicants for invitation propensity and perceived qualification, by vignette.

Fig. A3. Average marginal effects (AME) of gender on the probability of invitation propensity ratings by perceived qualification ratings.
Interpretation example “mathematics/physics, high perceived qualification (6–7): Being a female applicant (with perceived qualification 6–7) increases the prob-
ability of being rated 7 by 9.5 percentage points and reduces the probability of being rated 5 or 6 by around 5 and 3 percentage points respectively. Based on
multilevel ordered logit regressions with random intercept: Invitation propensity, including respondents’ rating scores for perceived qualification (see Online
Supplement, Table S8).
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Fig. A4. Predicted ratings of invitation propensity by perceived qualification (in rating points).
Based on multilevel linear regressions with random intercept: Invitation propensity, including respondents’ rating scores for perceived qualification (see Online
Supplement, Table S3).

Appendix B. Online Supplement

Supplementary data to this article can be found online at https://doi.org/10.1016/j.respol.2024.105170.

Data availability

All relevant data are available from GESIS at DOI: https://doi.org/
10.7802/2742
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