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Abstract: Gender and family socioeconomic status (SES) are central dimensions of educational inequality and may interact in shaping
inequality. This study addresses teacher expectations and stereotypes that possibly contribute to intersectional inequality. The study relies
on two samples of teachers and students in German primary schools (sample 1: Nreqehers=69, 94 % female, Ngygents= 1,049 (German language)/
1,027 (mathematics), 48 % female; sample 2: Nyochers= 698 (German language)/614 (mathematics), 94 % female; Ngigents= 4,732 (German
language)/4,117 (mathematics), 51% female). Two-level regression analyses revealed additive gender and socioeconomic bias in teacher
expectations in German language and mathematics but no intersectional bias (i.e., constant gender bias along family SES and similar
socioeconomic bias for girls and boys). Further, teachers with more traditional gender stereotypes showed stronger gender bias, while SES-
related stereotypes were unrelated to teacher expectations. We discuss how additive teacher expectation biases relate to the broader
concept of intersectionality, potentially shaping unique educational experiences at the intersection of gender and SES.
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Stereotype und Erwartungen von Lehrkraften an der Schnittstelle von Geschlecht und sozio6konomischem Status der Schiiler_innen

Zusammenfassung: Geschlecht und sozioékonomischer Hintergrund sind zentrale Dimensionen bildungsbezogener Ungleichheiten, die
Bildungsungleichheiten wechselseitig pragen kénnen. Die vorliegende Studie untersucht Erwartungen und Stereotype von Lehrkraften, die
zu intersektionalen Bildungsungleichheiten beitragen kénnen. Die Studie basiert auf zwei Stichproben von Lehrkréften und Schiiler_innen in
Grundschulen in Deutschland (Stichprobe 1: Njepure=69, 94 % weiblich, Ngcparer innen=1,049 (Deutsch)/1,027 (Mathematik), 48 % weiblich;
Stichprobe 2: N, s:.=698 (Deutsch)/614 (Mathematik), 94 % weiblich; Nsupier innen=%4,732 (Deutsch)/4,117 (Mathematik), 51 % weiblich).
Zwei-Ebenen-Regressionsanalysen zeigten additive Verzerrungen der sprachlichen und mathematischen Leistungserwartungen in Abhan-
gigkeit vom Geschlecht und sozio6konomischen Hintergrund, jedoch keine intersektionalen Verzerrungen (d.h., geschlechtsbezogene Ver-
zerrungen unabhéngig vom soziodkonomischen Hintergrund und vergleichbare Verzerrungen in Abhangigkeit vom sozio6konomischen Hin-
tergrund fur Madchen und Jungen). Zudem zeigten Lehrkrafte mit traditionelleren Geschlechterstereotypen starker nach dem Geschlecht
verzerrte Leistungserwartungen, wahrend soziookonomische Stereotype nicht bedeutsam mit Verzerrungen zusammenhingen. Wir disku-
tieren, inwiefern additive Erwartungsverzerrungen mit der generellen Idee von Intersektionalitat ibereinstimmen, da sie spezifische Bil-
dungserfahrungen an der Schnittstelle von Geschlecht und sozio6konomischem Status generieren kénnen.

Schliisselwdrter: Bildungsungleichheit, Intersektionalitat, Lehrkrafterwartungen, Stereotype

Intersectional theoretical frameworks have received  (Cole, 2009; Else-Quest & Hyde, 2016). By applying a

growing attention in multiple research areas, including
educational research (e.g., Parker et al.,, 2020). These
frameworks recognize that social categories, such as
gender, ethnicity, and socioeconomic status (SES), are
not only separately related to the distribution of power in
society but also in their simultaneity and interdependency
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framework of intersectionality, educational researchers
acknowledge that each student simultaneously shares
multiple social categories that jointly shape educational
experiences and interact in forming inequality (Else-
Quest & Hyde, 2016). Because of the roots of intersec-
tionality in Black feminism (Crenshaw, 1989, 1991), inter-
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sectional research in psychology has predominantly fo-
cused on gender in combination with race or ethnicity,
while paying less attention to the intersection of gender
with other characteristics, such as SES (Eagly et al., 2012).

Students’ gender and family SES are two essential
sources of educational inequality (for recent overviews,
Keller et al., 2022; Liu et al., 2022; Rosén et al., 2022).
Girls have been found, on average, to outperform boys in
language skills, such as reading (Mullis et al., 2023;
recently, for primary school students in Germany, Gen-
trup et al., 2022), whereas boys often have been observed
to perform slightly better than girls in mathematics and
science (Else-Quest et al.,, 2010; Mullis et al., 2020;
recently, for primary school students in Germany, Gen-
trup et al., 2022). Also, students from lower-SES families
were disadvantaged in academic achievement compared
to students from higher-SES families (Harwell et al., 2017;
Liu et al., 2022; recently, for primary school students in
Germany, Sachse et al., 2022). However, existing research
also stresses that gender and socioeconomic inequality
are interdependent (e.g., Parker et al., 2020). Students’
family SES proved to be more closely related to boys’
school achievement than to girls’, putting boys from
lower-SES families in an especially disadvantaged situa-
tion (Entwisle et al., 2007; Liihe et al., 2017; Mensah &
Kiernan, 2010; Penner & Paret, 2008; for evidence on
cross-country variation of these effects, Brunner et al.,
2023; Eriksson & Lindvall, 2023). In mathematics, this
pattern resulted in more pronounced gender gaps (to the
advantage of boys) among students from higher-SES
families than among students from lower-SES families
(Lithe et al., 2017; Mensah & Kiernan, 2010; Penner &
Paret, 2008). In contrast, the gender gap to the advantage
of girls in the language domain was less pronounced
among students from higher-SES families than among
students from lower-SES families (Entwisle et al., 2007;
Lihe et al., 2017; Mensah & Kiernan, 2010).

One factor possibly contributing to such (intersectional)
educational disparities are teachers and their expectations
for their students’ capability. When teacher expectations
inaccurately vary for different groups of students (i.e., are
biased), such effects can contribute to educational dispar-
ities (e.g., Lorenz, 2021; Olczyk, Gentrup et al., 2023;
Olczyk, Kwon et al., 2023). While gender bias and socioe-
conomic bias in teacher expectations have widely been
shown in educational research (for an overview, Wang et
al., 2018), it remains unclear whether and how student
gender and family SES interrelate in forming teacher
expectations. Also, to understand a possible interplay of
gender and family SES in shaping teacher expectations,
we need further knowledge about how stereotypes are
sources of bias in teacher expectations (Fiske & Neuberg,
1990). While some evidence has illustrated the effects of
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teacher stereotypes on bias in teacher expectations (Glock
et al., 2016; Lorenz, 2021; Lorenz et al., 2023; Muntoni &
Retelsdorf) 2018; Tiedemann, 2002), it lacks an intersec-
tional perspective that considers a possible interplay of
multiple stereotypes.

First, our study addresses this gap by replicating earlier
work by examining student gender and family SES and
their effects on teacher expectation bias. Second, we
extend current understanding by investigating (a) how
these two categories interact in shaping teacher expecta-
tion biases and (b) which teacher stereotypes influence
the formation of teacher expectations for girls and boys
from different SES backgrounds. To ensure the robustness
of our results, we rely on two datasets targeting primary
education in Germany, each allowing for a comparison of
the language domain - a female-stereotyped domain - and
mathematics - a male-stereotyped domain.

Theory and Evidence

Evidence on Gender and Socioeconomic
Bias in Teacher Expectations

Teacher expectations are inferences teachers make about
their students’ current and future achievements (e.g.,
Ready & Chu, 2015). Even though they mirror the actual
test scores of students to a substantial degree (Hoge &
Coladarci, 1989; Stidkamp et al., 2012), teacher expecta-
tions have also proved to be biased regarding ascribed
student characteristics, such as gender, family SES, or
ethnic origin (for a recent overview, Wang et al., 2018).

Regarding gender bias in teacher expectations, empiri-
cal research yielded domain-specific results (Wang et al.,
2018): Teachers tended to overestimate girls’ skills in
language, such as reading or literacy (e.g., Lorenz et al.,
2016; Meissel et al., 2017; Ready & Wright, 2011), and
boys’ skills in mathematics (e.g., Gentrup & Rjosk, 2018;
Tiedemann, 2002). Regarding socioeconomic bias, the
research reports that teachers often overestimate the
academic skills of students from more advantaged fami-
lies and underestimate those from disadvantaged families
(Wang et al., 2018). Such bias is observed across various
skills and domains, including reading and math achieve-
ment (e.g., Lorenz et al., 2016; Olczyk, Kwon et al., 2023;
Ready & Wright, 2011).

Many studies simultaneously investigated two or more
student characteristics and their relationship to teacher
expectations (e.g., Lorenz et al., 2016; van den Bergh et
al.,, 2010). This approach covers the additive effects of
student characteristics on teacher expectations. Studies
relying on an intersectional theoretical approach are
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scarce and focus mostly on the intersection of ethnicity
and gender (Bonefeld et al, 2022; Shepherd, 2011).
Research is particularly limited regarding the intersection
of students’ gender and family SES. Auwarter and Aru-
guete (2008) explored teacher judgments of personal
characteristics (e. g., competence) and future expectations
(e.g., dropping out of high school) using vignettes of
fictional students, who demonstrated academic and be-
havioral problems. The results revealed that teachers
assumed more favorable characteristics for boys from
higher-SES families than lower-SES families but less
favorable ones for girls from higher-SES families. Thus,
family SES contributed differently to teachers’ percep-
tions of girls and boys with academic and behavioral
problems. However, in the same study, teachers also
expected a less promising future for students from lower-
SES families regardless of the students’ gender, which
does not point to interdependent effects. In light of this
scarce and mixed evidence on intersectionality in teacher
expectation bias, we continue to refer to social-psycho-
logical models to draw considerations on how student
gender and family SES may interact in forming teacher
expectations.

Stereotypes as Sources of Bias in Teacher
Expectations

Researchers explain bias in teacher expectations with
stereotypes, which are cognitive structures that contain
generalized beliefs about the characteristics of members
of social groups (e.g., generalized beliefs about the math
achievement of girls; Eagly, 1987). According to dual-
process models, like the continuum model of impression
formation (Fiske & Neuberg, 1990), human perception
shifts between stereotype-based and attribute-based in-
formation-processing modes. The stereotype-based mode
begins automatically, conserving mental resources by
categorizing individuals into groups based, for example,
on their gender or SES. Given sufficient time, cognitive
resources, motivation, and available individual informa-
tion, impression formation can shift toward attribute-
based modes, where more detailed individual information
becomes integrated into the perception, with gender and
SES being just some of the many attributes. This mode
results in a detailed picture of the target but requires the
integration of a vast amount of information and, thus,
time and cognitive resources that are often scarce.
Students’ gender and family SES are crucial sources of
social categorizations (Eagly, 1987; Lindqvist et al., 2017;
Stolier & Freeman, 2016) and shape teacher expectations
(e.g., Wang et al., 2018). Studies have shown that teachers
assume girls like learning, put effort into school, and are
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tidy and self-disciplined (Duckworth & Seligman, 2006;
Gentrup et al., 2018; Glock & Kleen, 2017). Domain-
specific stereotypes include the belief that mathematics
and science are male domains, whereas the language
domain is a female domain (Heyder & Kessels, 2013;
Steffens & Jelenec, 2011). Regarding SES, teachers often
assume students from higher-SES families are more fo-
cused and motivated in school, receive more parental
support, are more intelligent, and, thus, perform better
throughout all school domains than students from lower-
SES families (Schuchardt & Dunkake, 2014; Tobisch &
Dresel, 2020).

Few studies have assessed teacher stereotypes and
investigated whether they account for bias in teachers’
expectations. Muntoni and Retelsdorf (2018) showed that
fifth-grade teachers who more strongly endorsed a read-
ing-female stereotype expected higher reading achieve-
ment for girls than teachers who shared a more gender-
egalitarian view about reading. Based on data from third
and fourth grade, Tiedemann (2002) found similar results
indicating a stronger expectation bias in favor of boys in
mathematics for teachers more strongly endorsing a
mathematics-male stereotype. Regarding students’ family
SES, in their vignette study, Glock and colleagues (2016)
identified a stronger positive bias in the achievement
expectations toward students from higher-SES families
for teachers who had more positive implicit and explicit
attitudes toward students from higher-SES families. How-
ever, these studies do not allow for conclusions on
whether and how gender stereotypes and SES-related
stereotypes interact in creating bias in teacher expecta-
tions.

How Stereotype Activation and Expectation
Bias May Work in the Case of Multiple
Student Characteristics

It is an open research question of how teachers deal -
cognitively - with multiple options for categorization:
Which stereotype(s) become(s) activated? Does stereo-
type activation result in intersectional patterns of teacher
expectation bias? Social-psychological models make vary-
ing predictions regarding these questions. As Petsko and
Bodenhausen (2020) outlined, there are three major
theoretical perspectives regarding stereotyping in the case
of multiple person characteristics: (1) the integration
perspective, (2) the dominance perspective, and (3) the
compartmentalization perspective.

The integration perspective assumes that a perceiver
integrates all social categories a person belongs to in their
perception (e.g., Freeman & Ambady, 2014; Freeman et
al., 2020; Hall et al., 2019). Based on this view, teacher
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expectations of student characteristics should be colored
by gender stereotypes and SES-related stereotypes as well
as by an infinite number of further social categories to
which a student belongs. This process would result in an
almost attribute-based impression formation (Fiske &
Neuberg, 1990) in which stereotypes do not become very
powerful (Petsko & Bodenhausen, 2020). As a result,
teacher expectations should be largely unbiased by the
students’ gender and SES.

The dominance perspective, in contrast, suggests that
some social categories are dominant over others, un-
avoidably grabbing the perceivers’ attention and sup-
pressing the perception of other social categories (e.g.,
Sidanius et al., 2018). Gender and age are social cate-
gories seen as specifically powerful (Glick & Fiske, 1996;
Sidanius et al., 2018; Stangor et al., 1992). This perspec-
tive, therefore, would lead to the assumption that student
gender dominates automatic ways of teacher expectation
formation, resulting in gender bias but no socioeconomic
bias.

The compartmentalization perspective lies between these
two perspectives (Petsko & Bodenhausen, 2020). It as-
sumes that social contexts influence which social category
receives attention and gains mental dominance (e.g., the
activation-inhibition model by Bodenhausen & Macrae,
1998; for details on relevant situational factors, see Petsko
& Bodenhausen, 2020). Based on this perspective, either
the gender or the SES-related stereotype should influence
a teacher’s perception of a student. However, recent work
on the compartmentalization perspective also recognizes
the possibility of genuine intersectional stereotypes (e.g.,
about girls from higher-SES families; lens-based model of
intersectional stereotyping by Petsko et al., 2022). Based on
this view, the one “lens” (Petsko et al., 2022) through
which a teacher evaluates the student can be based on
one social category or an intersection of two (or more)
social categories. That is, the teacher may evaluate a
female student from a lower-SES family as a girl, as a
student from a lower-SES family, or specifically as a girl
from a lower-SES family (i.e., not as a girl in general, not
as lower-SES in general, but specifically as a lower-SES
girl).

The Current Study

Our study expands the state of research on bias in teacher
expectations in reading and mathematics by considering
the interdependency of gender and family SES. Moreover,
we examine which teacher stereotypes come into play
during the formation of the teachers’ expectations for
girls and boys from higher- and lower-SES families. Our
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study also supplements experimental work by providing
evidence from school surveys. We investigate the follow-
ing two research questions: (1) What is the extent of bias
in teacher expectations at the intersection of gender and
family SES? (2) Can teachers’ gender and SES-related
stereotypes account for gender and socioeconomic bias in
teacher expectations?

Based on the three perspectives of stereotyping in the
case of multiple student characteristics mentioned above,
one could assume different patterns of bias and stereo-
type application. As the integration perspective postulates
that an infinite number of social categories a student
belongs to would shape teacher expectations, we should
expect an almost attribute-based perception process re-
sulting in largely unbiased expectations. Based on the
dominance perspective, student gender should be the rele-
vant category that contributes to teacher expectation bias,
because, according to social-psychological research, gen-
der is the more salient social category and should thus
shape impression formation to a greater extent than
family SES (e.g., Sidanius et al., 2018; Stangor et al.,
1992). This would manifest itself in gender bias but not
socioeconomic bias. The compartmentalization perspective
would suggest that, in specific situations, either gender or
family SES or their intersection would be dominant during
teachers’ impression formation. Thus, in specific situa-
tions, only gender bias or socioeconomic bias or intersec-
tional bias should occur. However, because we investigate
survey data that display patterns of bias across situations,
these processes would manifest in either additive or
interdependency biases within the data.

Our study explores different scenarios of teacher ex-
pectation bias. Specifically, we investigate the following
patterns of bias: (1) no bias, (2) gender bias but no
socioeconomic bias, (3) socioeconomic bias but no gender
bias, (4) additive gender and socioeconomic bias but no
interdependent bias, (5) and interdependent bias (i.e.,
gender bias varying between students from lower- and
higher-SES families and/or socioeconomic bias varying
between girls and boys). Further, we relate the observed
bias(es) in teacher expectations to teachers’ gender and
SES-related stereotypes.

To ensure the robustness of our results, we chose to
analyze two datasets targeting the beginning of primary
education in Germany, each allowing for a comparison of
the language domain - a female-stereotyped domain - and
mathematics - a male-stereotyped domain. One dataset
stems from a study specifically designed to assess teacher
expectations and possible bias reducing the risk that
student achievement already adapted to teacher expecta-
tions, but was conducted in only one German federal state
(for details, see Gentrup et al., 2020). The second dataset
stems from a large-scale assessment representatively
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covering all German federal states (for details, see Bloss-
feld & Rof3bach, 2019) and, thus, allowing for more
generalizable conclusions.

Methods

Databases

We analyzed data from two data sources from the project
“Kompetenzerwerb und Lernvoraussetzungen” (KuL; En-
glish translation: Competence Acquisition and Learning
Preconditions) and the German National Educational
Panel Study (NEPS; Blossfeld & Rof3bach, 2019).!

The KuL study was specifically designed to investigate
teacher expectations and their effects on the students’
development throughout first grade. Teacher-student
contact was minimal prior to the measurement of teacher
expectations and student learning-related characteristics,
reducing the likelihood of previous self-fulfilling prophe-
cies (for detailed information, Gentrup et al., 2020). The
KuL study was conducted during the school year 2013/
2014 in primary schools in North Rhine-Westphalia,
Germany. The analytic sample contained information
from 69 teachers (94 % female; average age 42 years, SD
= 9.16) as well as from 1,049 first-grade students in 65
classes (German language) and from 1,027 first-grade
students in 64 classes (mathematics). On average, the
students were 6 years old (SD = 0.33) upon entering
school.

The NEPS is an ongoing national longitudinal study. In
the present contribution, we used data from the Starting
Cohort 2 (NEPS-SC2), which is assumed to represent
children in Grade 1 in the school year 2012/2013. Specif-
ically, we examined data from Wave 4, Grade 2, which
was mainly assessed in the last quarter of 2013 and was
the earliest grade level in which teachers’ stereotypes
were collected. We considered only cases where the
teacher who rated individual students actually instructed
the respective school subject (i.e., cases in which the
German language teacher had rated students’ skills in
German language and in which the mathematics teachers
had rated students’ mathematical skills, respectively).
The analyzed sample contained information from 4,732
second-grade students and 698 teachers (German lan-
guage) and from 4,117 second-grade students and 614
teachers (mathematics). The teachers (94 % female) were
on average 46 years old (SD = 10.73). The students were
on average 8 years old (SD = 0.39).

1
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Instruments

Teacher Expectations

A few weeks after school enrollment, the teachers partic-
ipating in the KuL study reported their expectations for
each student’s skills in German language (e.g., reading
and writing words) and mathematics (e.g., handling
numbers and quantities) for the upcoming year. They
compared these skills to the class average using a 5-point
scale, where 1 indicates much worse and 5 indicates much
better. The items were aggregated in a mean score,
separately for German language (a = 0.94) and mathe-
matics (a = 0.94, Gentrup et al., 2020).

In the NEPS, teachers rated students’ written language
abilities (i.e., ability to understand and write texts) and
mathematical skills (i. e., dealing with numbers and quan-
tities) in the middle of Grade 2, relative to the skills of
same-aged children, on a 5-point-scale (1 = much worse to
5 = much better).

Teacher Stereotypes

In KuL and NEPS, the teachers were asked, “What results
do you think [first (KuL)/second (NEPS)] graders from
the following groups achieve overall in the competence
field ‘reading’ compared to [first (KuL)/second (NEPS)]
graders in Germany?” The same question was asked for
mathematics. The teachers reported their beliefs regard-
ing the average reading and math achievement of differ-
ent student groups (i.e., female students, male students,
students from higher-SES families, and students from
lower-SES families) on a Likert scale ranging from 1 (far
below average) to 11 (far above average) in KuL and from 1
(far below average) to 10 (far above average) in NEPS (Wenz
et al,, 2016). To cover the extent of stereotypes, we
calculated the difference between teacher evaluations for
female and male students (i.e., for German language:
female minus male; for mathematics: male minus female)
as well as for students from higher- and lower-SES
families in both domains (i.e., higher-SES minus lower-
SES). Higher scores, thus, indicate that a teacher assumes
a greater advantage for girls in German language, for boys
in mathematics, and for students from higher-SES fami-
lies in both domains, respectively.

Student Gender

We included student gender in our analyses as a dicho-
tomized variable (the coding was varied in different
models; see the section “Analytic Strategy” for further
information). We generated the variable based on infor-
mation from multiple sources and different time points: In

The NEPS is carried out by the Leibniz Institute for Educational Trajectories (LIfBi, Germany) in cooperation with a nationwide network.
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KuL, we used student and parent reports; in the NEPS,
parent reports and institutional student lists provided
information on the students’ gender. In KuL, 48 % of the
students were female; in NEPS, the share of female
students was 51 %.

Student Family SES

Family SES was measured using the Highest International
Socioeconomic Index of Occupational Status (HISEIL; Ganze-
boom et al., 1992) among the students’ parents, who were
asked to complete a parental questionnaire. The HISEI
can vary between the values of 11 and 89. The mean
values in the two datasets were My, = 52.69 (SDy,; =
19.60) and Myps = 56.73 (SDygps = 19.87).

Student Immigrant Background

Because earlier studies identified ethnic bias in teacher
expectations (e.g., Lorenz et al., 2016) and family SES and
immigrant status overlap substantially, we controlled for
the immigrant status using a dummy-coded variable
(O = no immigrant status, 1 = foreign-born student and/or
both parents foreign-born). We generated the variable
based on parental reports of their own and their child’s
country of birth. In KuL and NEPS, 25% and 11% of the
students had an immigrant background, respectively.

Students’ Learning-Related Characteristics

To identify bias in teacher expectations, we considered
students’ learning-related characteristics, such as
achievement, as accurate predictors of teacher expecta-
tions (see section “Identification of Teacher Expectation
Bias”). In KuL, the German version of the Performance
Indicators in Primary Schools (PIPS; Bauerlein et al.,
2012) served to objectively assess students’ language
abilities (phonological awareness: a = .82; reading:
a =.96) and mathematical skills (a = .92) at the beginning
of the school year. Further, students completed a deduc-
tive reasoning test (Culture Fair Intelligence Test [CFT];
Weify & Osterland, 1997; a = .78) and the subscale
Working memory implemented in the PIPS assessment
(a = .76), both capturing students’ general cognitive
abilities. In the middle of the school year, the students
also indicated their motivation, i.e., their enjoyment of
learning (a = .78) and the effort they invest in learning
(a=.70) on a 3-point scale ranging from O (not true) to 2
(completely true; measured with an adapted version of the
FEESS1-2; Rauer & Schuck, 2004). We calculated sum
scores from all achievement test scores and used the
students’ motivation as mean scores.

In the NEPS, we considered the following achievement
tests: For students’ German language skills, we used the
information on the students’ early reading skills measured
in Grade 2 with the modified ELFE test (sum score;
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Lenhard & Schneider, 2006), the students’ receptive
vocabulary tested in Grade 1 (measured by a modified
Peabody Picture Vocabulary Test [PPVT]; Berendes et al.,
2013; WLE reliability = .87, Fischer & Durda, 2020), and
the students’ receptive grammar skills tested in Grade 1
(measured by the Test for Reception of Grammar
[TROG]; Lorenz et al., 2017; WLE reliability = .77, Welling
& Zink, 2023). For the mathematical skills, we used
results from achievement tests constructed by the NEPS
and assessed in Grade 2 covering content-related (e.g.,
quantity, space, and shape) and process-related compo-
nents (e.g., applying technical skills, modeling, problem-
solving; WLE reliability = .79, Schnittjer & Gerken, 2018).
Except for early reading skills, we used IRT-scaled scores
(i.e., WLESs) for each of these measures, as provided in the
Scientific Use Files. As an indicator of nonverbal cognitive
abilities, we used results from the NEPS-MAT test (sum
score; a = .69, Lang et al., 2014) administered at Grade 2.

Analytic Strategy

Identification of Teacher Expectation Bias

To identify any inaccuracy in teacher expectations, we
followed a residual approach that was suggested by
Madon and colleagues (1997) and applied in other studies
(e.g., Gentrup et al., 2020). To this end, we conducted
multiple regression analyses with cluster robust standard
errors to predict teacher expectations by the students’
learning-related characteristics (see Electronic Supple-
mentary Material ESM 1). We then saved the residuals of
these regressions as they contained the portion of the
teacher expectations not predicted by the students’ actual
characteristics and can be interpreted as teacher expecta-
tion bias. As teacher expectations cover predictions about
students’ future achievements, we decided to include not
only domain-specific achievement as accurate sources of
the teacher expectations into the regressions but also
further student characteristics that are known to deter-
mine learning processes, such as general cognitive abili-
ties and motivation. We thus applied a more conservative
approach that reduces the risk of overestimating teacher
expectation bias.

A positive residual score indicated that a teacher had
more positive expectations for a student’s achievement
than was predicted by that student’s learning-related
characteristics (i.e., teacher overestimation); a negative
score reflected more negative expectations for a student
(i.e., teacher underestimation). Values close to zero rep-
resented an accurate prediction of student achievement
and, hence, indicate unbiased expectations (Madon et al.,
1997). In the second step, these residuals were used as
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Table 1. Descriptive statistics by study

M/% SD Min. Max.

KuL
Teacher gender stereotypes

German language 1.10 1.38 -2.00 4.00

Mathematics 0.75 0.98 -1.00 3.00
Teacher SES-related stereotypes

German language 5.00 1.99 1.00 10.00

Mathematics 3.07 2.05 0.00 8.00
Teacher expectation bias

German language -0.01 0.79 -2.46 212

Mathematics 0.00 0.69 -2.48 2.63
HISEI 52.69 19.60 14.21 88.96
Female students 48% 1
Students of immigrant descent 25% 1
NEPS
Teacher gender stereotypes

German language 1.26 1.29 -2.00 7.00

Mathematics 0.14 1.38 -7.00 4.00
Teacher SES-related stereotypes

German language 4.49 2.14 -2.00 10.00

Mathematics 3.60 2.15 -6.00 10.00
Teacher expectation bias

German language 0.00 0.89 -3.75 2.84

Mathematics 0.00 0.88 -2.75 2.89
HISEI 56.73 19.87 11.56 88.96
Female students 51% 1
Students of immigrant descent 1% 1

Notes. N by construct and study: teacher expectation bias: KuL: Ngygens = 1,049 (German language) and Nyygens = 1,027 (mathematics); NEPS: Ngents = 4,732
(German language) and Ngygenis = 4,117 (mathematics); teacher stereotypes: KuL: Nygeners = 895 NEPS: Nigoeners = 698 (German language) and Nigoeners = 614
(mathematics); student background characteristics: KuL: Ngygents = 1,049; NEPS: Nyyeents = 4,958. All descriptive statistics were calculated prior to z-
standardization and were based on the first imputed dataset. Sources. Own calculations based on KuL and NEPS-SC2.

dependent variables to test our research questions (see
next section).

Investigation of Gender and Socioeconomic Bias in
Teacher Expectations

We conducted multilevel models with random intercepts
separately for both German language and mathematics
using Stata (StataCorp, 1985-2023). These models con-
sider that teacher expectations for each student (level 1)
were nested in teachers (level 2).

All metric variables were z-standardized to allow for
comparisons between the two samples. Descriptive statis-
tics of the study variables are displayed in Table 1 (for
further information on the distribution of the teacher
stereotypes, see ESM 2).

To investigate gender and socioeconomic bias, we used
the residuals from the first analysis step as a dependent
variable (see previous section) and regressed them on the

© 2024 The Author(s). Distributed as a
Hogrefe OpenMind article under the license
CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

students’ gender and family SES (Model 1). By adding an
interaction term, we considered a potential interdepen-
dent bias along student gender and family SES (Model 2).
We modeled all predictors in theses regression analyses at
level 1 (student level).

To determine whether teacher expectation bias stem-
med from teachers’ gender and SES-related stereotypes,
we added the teachers’ gender and SES-related stereo-
types as predictors at level 2 (teacher level) to our models.
We first examined the cross-level interaction between
student gender and gender stereotypes to see whether the
effect of the teachers’ gender stereotypes varied between
girls and boys (Model 3). We then considered a three-way
cross-level interaction between student gender, family
SES, and gender stereotypes to investigate whether the
effect of the teachers’ gender stereotypes varied at the
intersection of student gender and family SES (Model 4).
Next, we analyzed whether the effect of the teachers’ SES-
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related stereotypes changed with the students’ family SES
by considering the cross-level interaction between family
SES and SES-related stereotypes (Model 5). Finally, we
explored the three-way cross-level interaction between
student gender, family SES, and SES-related stereotypes
to determine whether the effect of the teachers’ SES-
related stereotypes varied at the intersection of student
gender and family SES (Model 6).”

To improve readability, we report gender-specific slope
coefficients for the female and male students within the
main text (Table 2). We calculated these coefficients by
running all analyses twice: first, with male students
forming the reference group (i.e., O = male, 1 = female)
and, second, with female students forming the reference
group (i.e., O = female, 1 = male). This approach helps ease
interpreting three-way interactions (e.g., gender x HISEI x
SES-related stereotypes). In addition to Table 2 in the
main text, we present classic regression tables with the
complete models, including coefficients for the controls
and values for R? for both gender codings in ESM 3.

We used multiple imputations with iterated chained
equations to include cases with missing information
(MICE; White et al., 2011). We imputed missing data of
all analytic variables (except student gender) separately
for the student and the teacher samples. In KuL, the share
of missing data varied between 2% and 15% at the
student level and between 14 % and 23% at the teacher
level. In the NEPS, there were 1% to 10 % missing data at
the student level and 17% to 27% at the teacher level.
Besides the variables used in the analyses, the imputation
models also included further information from teacher
and parent interviews as well as further results from
student achievement tests (for detailed information on
the imputation models and auxiliary variables, see the
codes available on the Open Science Framework). We
generated 50 imputed datasets. We conducted the re-
gression analyses individually for each of the 50 imputed
datasets and subsequently pooled their parameters ac-
cording to Rubin’s rules (Rubin, 1987). The imputations
achieved convergence (StataCorp, 2023). Internal checks
such as comparing summary statistics between the ob-
served and the imputed data also substantiated the
appropriateness of the selected imputation models (for
an overview, see Nguyen et al., 2017).

Results

The complete results of the two-level multivariate regres-
sion analyses are displayed in ESM 3 (Tables E1 and E3
show the results when male students are the reference
group and Tables E2 and E4 when female students are the
reference group). The tables in ESM 3 also display coef-
ficients for the controls as well as values for R%. To ease
the interpretation of the two- and three-way interactions
in Models 2, 3, 4, and 6, we summarized the slope
coefficients regarding family SES, stereotypes and their
interactions for female and male students in Table 2.

Bias in Teacher Expectations

German Language

Regarding German language, Model 1 indicated a gender
bias to the advantage of girls (KuL: B = .22, p < .001;
NEPS: §§ = .21, p < .001) and a socioeconomic bias to the
advantage of students from higher-SES families in both
studies (KuL: B = .20, p < .001; NEPS: f§ = .16, p < .001).
Model 2 additionally accounted for a possible interaction
between student gender and family SES in predicting
teacher expectations. For both studies, the interaction
term was nonsignificant (KuL: f = -.05, p = .460; NEPS:
B =.05, p =.064), indicating that the relationship between
family SES and teacher expectations was comparable for
girls and boys in KuL (girls: f = .17, p <.001; boys: = .22,
p<.001) and in NEPS (girls: f =.19, p <.001; boys: f = .13,
p<.001).

Mathematics

In mathematics, the results of Model 1 indicated no
gender bias in KuL ( = -.02, p = .755) but a significant
gender bias to the advantage of boys in NEPS (f =-.27,p <
.001). In both datasets, we observed a socioeconomic bias
to the advantage of students from higher-SES families
(KuL: B =.16, p <.001; NEPS: § = .10, p < .001). Similar to
Model 2 in German language, the interaction term be-
tween student gender and family SES was nonsignificant
in KuL (B =-.03, p =.692) and NEPS (§ = .05, p = .097).
Thus, the relationship between students’ family SES and
teacher expectations was comparable for girls and boys in
KuL (girls: B = .14, p =.005; boys: = .17, p <.001) and in
NEPS (girls: f = .12, p < .001; boys:  =.07, p =.002).

2 We reanalyzed all models using the highest parental education as an indicator of the students’ family SES (instead of HISEI). Also, based on the
Kul data, we re-ran models 3 and 4 using an alternative scale capturing teacher gender stereotypes. Further information on the robustness
checks and their results are presented in ESM 4. Overall, the robustness checks lead to results comparable to the main results.
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Teacher Stereotype Effects

German Language

We continued by evaluating whether teachers’ gender
and SES-related stereotypes contribute to the observed
gender and socioeconomic bias in teacher expectations.
The results are displayed in Models 3 to 6 (see Table 2 for
gender-specific slopes and ESM 3 for the complete re-
gression models).

Regarding German language, the analyses indicated no
substantial relationships between the teachers’ gender or
SES-related stereotypes and gender or socioeconomic bias
in teacher expectations. This applied equally to both
datasets for girls and boys from families with different
SES.

Mathematics
The results were somewhat different for mathematics.
Regarding gender bias, Models 3 and 4 revealed a signif-
icant interaction between gender and gender stereotypes
in the NEPS data, indicating that teachers with stronger
gender stereotypes underestimated girls more strongly
than did teachers with more egalitarian beliefs (f =-.06, p
=.019). For boys, the teachers’ gender stereotypes were
unrelated to the teachers’ expectations (§ = .04, p = .159).
The difference between the two stereotype-related coef-
ficients was statistically significant (B = -.10, p = .001).
Based on the KuL data, we observed no relationships
between gender stereotypes and teacher expectations.
SES-related stereotypes significantly predicted teacher
expectations in Model 5 based on the KuL data (§ = .13, p
=.006). Not confirming an interdependency of gender-
and SES-related bias in teacher expectations means this
effect was independent of students’ gender and family
SES (all interaction terms were nonsignificant). Thus,
teachers who more strongly endorsed SES-related stereo-
types had inaccurately higher mathematical expectations
for all of their students (i.e., they overestimated all of
their students more strongly) than teachers with less
pronounced SES-related stereotypes. This indicates that
teachers who assume stronger achievement-related ad-
vantages of students from higher-SES families have high-
er expectations for their students’ scholastic skills. How-
ever, SES-related stereotypes did not predict teacher
expectation bias in the KuL data when we used the
parents’ educational level instead of HISEI (see ESM 4).
Therefore, this result is not robust against using an
alternative indicator of students’ family SES. In the NEPS
data, we found no significant effects of SES-related
stereotypes or their interactions.

© 2024 The Author(s). Distributed as a
Hogrefe OpenMind article under the license
CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

Discussion

The present study addressed teacher stereotypes related
to gender and family SES as sources of a possible additive
or interdependent teacher expectation bias. First, we
studied the extent of bias in teacher expectations at the
intersection of gender and family SES. Second, we ex-
amined whether teachers’ gender stereotypes and SES-
related stereotypes account for gender and socioeconom-
ic bias in teacher expectations.

After controlling for student background variables,
including domain-specific achievements, cognitive abili-
ties, and, in KuL, students’ motivation, we showed that
teachers have higher achievement expectations for girls in
German language and for boys in mathematics. We also
found evidence that points to a socioeconomic bias that is
additive to gender bias: After controlling for student
gender and background variables, we found that teachers
had higher expectations for students from higher-SES
families than for students from lower-SES families in both
German language and mathematics. These results indi-
cate that teacher expectation biases along gender and
family SES can exist independently and additively. These
results agree with the compartmentalization perspective
(Petsko & Bodenhausen, 2020), which predicts that dom-
inant social categories can influence a person’s perception
independently or even interdependently. Our findings
also mirror the results of a broad range of studies on
teacher expectation bias (for an overview, see Wang et al.,
2018). However, socioeconomic bias in teacher expecta-
tions did not differ between girls and boys, and gender
bias did not vary depending on the students’ family SES.
This finding applied to both school domains and to both
datasets.

In addition to gathering evidence on teacher expecta-
tion bias, our study also investigated more global stereo-
types toward genders and students of different SES
backgrounds and their relationships with teacher expec-
tation bias. We found that teachers who have more
pronounced gender stereotypes (i.e., believe that girls
perform better in German language while boys perform
better in mathematics) showed stronger gender bias in
their achievement expectations, at least in mathematics
and in the NEPS sample. Teachers who believe that boys
perform better in mathematics than girls underestimate
the mathematical skills of girls more strongly than teach-
ers who believe that girls and boys perform equally in
mathematics. This agrees with the basic notion that
stereotypes shape social perception (Fiske & Neuberg,
1990) and with empirical findings by Tiedemann (2002).
We could not confirm, though, that SES-related teacher
stereotypes relate to socioeconomic bias in teacher ex-
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pectations. Our findings, therefore, contradict evidence
based on the student vignettes that supported stronger
socioeconomic bias when teachers had more negative
implicit and explicit attitudes toward students from lower-
SES families (Glock et al., 2016). Importantly, we also
found no evidence that teachers exhibit intersectional
stereotypes, at least at the intersection of gender and
family SES. In the samples we analyzed, gender stereo-
types were not associated with socioeconomic bias in
teacher expectations, and SES-related stereotypes were
unrelated to gender bias in teacher expectations. Further,
SES-related stereotypes were similarly associated with
teacher expectations for girls and boys, while gender
stereotypes related similarly to expectations for lower-
and higher-SES students’ skills in our data. This evidence
agrees with the activation-inhibition model (Bodenhausen
& Macrae, 1998) but not with the additional notion of
intersectional stereotypes formulated in the lens-based
model of intersectional stereotyping (Petsko et al., 2022).
Our results suggest that both gender and SES indepen-
dently influence how students are perceived. Thus, the
impact on teacher expectations of having a lower-SES
background does not differ significantly between girls and
boys.

Note that the teacher stereotypes measured in this
study may substantially reflect an accurate knowledge of
actual gender and social disparities. This does not chal-
lenge our interpretation that teachers’ group-specific per-
formance beliefs are stereotypes but in fact highlights that
stereotypes can be accurate (Jussim et al., 2018). Accurate
stereotypes can lead to individual misestimations but not
to systematic bias at the group level (Lorenz, 2021). This
condition might (partly) explain why gender stereotypes
did not predict teacher expectation bias in German lan-
guage. Specifically, actual test score differences between
the genders are more pronounced and were more consis-
tently observed in language than in mathematics (e.g.,
Gentrup et al,, 2022). Therefore, gender stereotypes
predicting that “girls are better in reading than boys” are
comparatively more accurate than gender stereotypes
predicting that “boys are better in math than girls.”

Limitations and Future Research

Our study is not without limitations. First, some findings
vary between the two datasets under investigation, which
might stem from the different sample sizes in KuL and
NEPS and possible differences in statistical power. Also,
the learning-related student characteristics we controlled
for when identifying bias in teacher expectations partly
varied between the datasets (e.g., self-reported student
motivation was available in KuL only). An additional
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explanation may lie in the smaller variation of the teacher
stereotypes in the teacher sample of the KuL study than in
the NEPS study (for details, see ESM 2). These small
differences in the endorsement of stereotypes might
result from age differences in the teacher samples in KuL
and NEPS. Also, participation in the KuL study was
voluntary, and the participation rate was only 4 %. There-
fore, the teachers in KuL may have been positively
selected. The stereotypes and achievement expectations
among teachers in the KuL sample may thus have been
less biased than among teachers in the NEPS sample.
Another reason for differences between both samples
might be that the answer category of the stereotype item
in KuL contained a middle category (11-point scale),
allowing (more) teachers to provide neutral answers to
the stereotype questions in the KuL survey but not in the
NEPS survey (10-point scale). But we should also note
that the results of both datasets support the study’s key
findings and overall conclusions: In both samples, we
found additive gender- and SES-related bias in the teacher
expectations but no evidence for interdependencies be-
tween these biases.

Another limitation may be that our stereotype mea-
sures referred only to scholastic performance; stereotypes
regarding other school-related characteristics, such as
students’ motivation, learning habits, or parental support
(Gentrup, 2020; Gentrup et al., 2018), might be more
predictive of the observed bias in teacher expectations.
Future studies should explore these possibilities.

Finally, stereotypes could be intersectional (Petsko et
al., 2022), in a manner that could not be tested with our
data. First, this could be the case because the data we
analyzed included measures of singular stereotypes, re-
ferring solely to gender or family SES; measures of
genuine intersectional stereotypes (e.g., about girls from
higher-SES families) were unavailable in both datasets.
Second, what type of stereotype is activated among
teachers (i.e., singular or intersectional) can depend on
situational attributes, including the accessibility of inter-
sectional stereotypes, stereotype fit, perceiver goal, and
distinctiveness (Petsko & Bodenhausen, 2020). For ins-
tance, different students could fit differently into specific
intersectional stereotypes, which may create variation in
how singular stereotype measures (like the ones used in
the current study) predict teacher expectations for girls
and boys with different family SES. Similarly, the compo-
sition of a specific class could shape whether a singular or
an intersectional stereotype contributes more information
to teacher expectations. Future studies should measure
intersectional stereotypes and situational factors to test
these possibilities, preferably using experimental research
designs. This would also allow for testing the different
theoretical perspectives (i.e., the integration, dominance
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and compartmentalization perspectives) in greater depth.
Moreover, future studies should test whether intersec-
tional stereotypes and interdependent biases among
teachers exist at other intersections, such as along gender
and special educational needs status or family SES and
ethnic origin.

Conclusion

Research shows that gender inequality in scholastic per-
formance differs with students’ family SES (e.g., Lithe et
al., 2017). According to our results, this pattern of inter-
dependency does not likely stem from bias in teacher
expectations, as we found additive gender and socioeco-
nomic bias but no interdependency between these biases.
Nevertheless, our results do align with the more general
notion of intersectionality (e.g., Cole, 2009; Crenshaw,
1989, 1991; Else-Quest & Hyde, 2016) because additive
bias suggests that teachers have different expectations for
the achievement of girls with a lower family SES than for
the achievement of boys with a lower family SES (as much
as teacher expectations differ between boys with lower
family SES and boys with a higher family SES). Specifical-
ly, the teacher expectations we identified in this study
suggest the lowest reading competencies for boys from
lower-SES families and higher reading competencies for
girls from lower-SES families. Moreover, the results mir-
ror the belief of lower mathematical skills among girls
with a lower family SES than boys with a lower family SES.
Thus, girls and boys from families with different SES
experience different expectations from their teachers
based on their individual combination of gender and SES.
Should these teacher expectations translate into actual
differences in educational performance - creating a self-
fulfilling prophecy as suggested by Gentrup et al. (2020) -
they would particularly disadvantage lower-SES girls in
mathematics and lower-SES boys in German language.
Our finding that teachers’ gender stereotypes in math-
ematics relate to gender bias in teacher expectations
suggests that teachers’ generalized beliefs can be a source
of bias in their student evaluations. This highlights that
teachers should be aware of such beliefs and their effects
in everyday teaching. Although we found no evidence for
the effects of SES-related stereotypes on teacher expecta-
tion bias, such stereotypes may still bias evaluations.
Making teachers aware of stereotypes as generalized
beliefs prevalent in everyone’s mind appears unavoidable
as part of teacher education. This applies particularly to
the social category of gender. In line with our results,
teachers should be in particular sensitized that the (im-
plicit) assumption of mathematics as a “boys’ domain”
can have severe consequences for the evaluation and
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scholastic performance of girls and for gender inequality
in the STEM area.
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