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Abstract

Ethnic and racial disparities in educational outcomes, such as test scores, are a core
issue of educational research. While the role of student and family factors in the for-
mation of such disparities is well established, existing studies fail to draw a similarly
clear picture of how teachers contribute to ethnic and racial achievement gaps. In
contrast to previous studies, which focussed on the consequences of rather blatant
forms of discrimination, such as in teachers’ grading practices, this study investi-
gates rather subtle processes that might result in discrimination of ethnic and racial
minority students. In particular, I address stereotypes among teachers and analyse if
they induce bias in their achievement expectations for ethnic minority school begin-
ners. Additionally, I analyse if such bias results in a self-fulfilling prophecy and
contributes to ethnic achievement gaps at the end of first grade. Multilevel regres-
sions applied to a sample of 1007 children and 64 teachers in German primary
schools reveal that different teachers internalize distinct stereotypes regarding ethnic
achievement gaps and the achievement-related attributes of ethnic minority students.
I also find that teachers with more negative stereotypes expect lower mathemat-
ics and reading achievements for ethnic minority students at the beginning of first
grade. However, although I replicate the finding that inaccurate teacher expectations
result in a self-fulfilling prophecy, I find no statistically significant effects of teacher
stereotypes on ethnic differences in the development of students’ reading and math-
ematical skills throughout first grade.
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1 Introduction

In most Western societies, school performance varies between majority and ethnic
minority students, and some minority groups perform closer to national averages
than other groups (e.g., OECD 2016). Ethnic and racial achievement gaps among
young school children translate into disparities in subsequent stages of the educa-
tional trajectories and eventually into disadvantageous opportunities in life among
ethnic and racial minority members (Heath et al. 2008). While the role of student
and family factors, such as socioeconomic status (SES) and proficiency in the lan-
guage of instruction, in the formation of such disparities is well established, existing
studies fail to draw a similarly clear picture of how teachers contribute to ethnic
and racial achievement gaps (see Farkas 2003). Previous studies produced mixed
results regarding rather blatant processes, such as discrimination in teachers’ grad-
ing practices (e.g., Bonefeld and Dickhduser 2018; Van Ewijk 2011). At the same
time, less attention has been paid to more subtle and unintended processes that
might stem from teachers’ achievement expectations and their effects on teacher-
student interactions.

A lack of knowledge in this regard is surprising given that experimental evidence
from the U.S. (Anderson-Clark et al. 2008; Tenenbaum and Ruck 2007) and Europe
(Tobisch and Dresel 2017) indicates that teachers have lower expectations for the
achievements of ethnic and racial minority students than for majority students, even
after controlling for the students’ abilities and skills. This evidence is potentially
important for research concerning ethnic and racial educational inequality since
experimental studies also showed that differences in teacher expectations can result
in a self-fulfilling prophecy if the academic achievements of students adapt to the
teacher expectations (Rosenthal and Jacobson 1968). Non-experimental field studies
confirmed that teacher expectations vary based on students’ ethnicity and race after
controlling for differences in students’ achievements (Lorenz et al. 2016; Meissel
et al. 2017; Ready and Wright 2011). When considered together with the findings of
other non-experimental studies that replicated the existence of self-fulfilling prophe-
cies in real-world classrooms and schools (e.g., Gentrup et al. 2020), this evidence
suggests that teacher expectations contribute to ethnic and racial disparities in edu-
cation (Jussim et al. 2009b). However, to date, this assumption has only rarely been
tested directly.

Examining whether teacher expectations induce subtle forms of ethnic and racial
discrimination requires, in a first step, an investigation of the possible mechanisms
underlying the group-specific differences in teachers’ expectations. In this regard,
experimental studies point to the importance of stereotypes among the teachers,
which can be applied unintentionally during impression formation (Glock 2016).
Without testing such mechanisms, it remains unknown if the statistical effects of
student race and ethnicity on teacher expectations are spurious due to systematic
differences in the students’ skills, which were unmeasured but affected the teach-
ers’ evaluations (Lucas 2008). In a second step, it is necessary to link ethnic and
racial differences in initial teacher expectations to group differences in students’
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later scholastic performance while controlling for the initial differences in students’
abilities, skills, and other factors that determine learning progress.

Aiming to meet these challenges, I use data from Germany to investigate ste-
reotypes among primary school teachers and how those stereotypes are related to
differences in the teachers’ achievement expectations for school beginners of dif-
ferent ethnic backgrounds. Additionally, I examine whether differential teacher ste-
reotypes result in a self-fulfilling prophecy and hamper the development of ethnic
minority students’ reading and mathematics skills throughout first grade. I rely on
two measures of teacher stereotypes, including teachers’ beliefs regarding the aver-
age achievements of different ethnic groups of students and teachers’ agreement
with generalizing statements regarding the achievement-related attributes of ethnic
minority students.

2 Self-fulfilling prophecies in the context of ethnic and racial
disparities in academic achievements

It is well established in the literature that teacher expectations can induce a self-ful-
filling prophecy (for a review of the international literature, see Wang et al. 2018).
This phenomenon occurs as a result of the following three basic steps: (1) initial
teacher expectation inaccuracy, (2) teacher expectation mediation, and (3) subse-
quent effects on student learning.

Inaccuracy in teacher expectations is a central precondition for self-fulfilling
prophecies to occur in the school context (Merton 1948). Inaccuracy represents
incongruence between teacher expectations and those characteristics of students
which—from a pedagogical perspective—are central preconditions of their learn-
ing progress (de Boer et al. 2010). Teachers can then mediate their expectations in
verbal and non-verbal ways (Babad 2009) through different types of behaviour (Har-
ris and Rosenthal 1985). For example, teacher expectation inaccuracy is related to
different dimensions of teacher feedback (Gentrup et al. 2020). Finally, students can
react to such differential treatment in such a manner that confirms the initial teacher
expectations. As a result, students for whom teachers have inaccurately low expecta-
tions can experience lower achievement gains than students for whom expectations
corresponded more closely to their initial achievement, and vice-versa (Jussim et al.
2009b). Such relationships have also been labelled teacher expectation effects (e.g.,
Rubie-Davies et al. 2014).

2.1 Residual effects as indicators of teacher expectation bias

Teacher expectation bias reflects teacher expectation inaccuracy based on ascribed
student characteristics, such as ethnicity and race. Scholars interpret residual effects
from regressions of student ethnicity and race on teacher expectations that remain
after controlling for learning preconditions as manifestations of ethnic and racial
teacher expectation bias (see Madon et al. 1998). This procedure is chosen because
counterfactual models are inappropriate for empirically identifying discrimination
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since the treatment (e.g., being a minority member) cannot be randomly assigned
to the study participants, as is the case for other treatments (e.g., being fluent in the
language of instruction) (Lucas 2008).

However, the problem with this method is that the statistical effects of student
ethnicity and race on teacher expectations might also reflect unobserved heterogene-
ity. That is, teachers may consider unmeasured information regarding their students
that is relevant for the youths’ learning progress. In these instances, the residual
effects of student race and ethnicity on teacher expectations may reflect a possibly
valid prognosis rather than bias. Therefore, unobserved heterogeneity remains a pos-
sible alternative explanation for ethnic and racial teacher expectation bias. Since
only an inaccurate teacher expectation can initiate a self-fulfilling prophecy, this
criticism also challenges the evidence provided by the few studies that tested asso-
ciations between expectation biases and group differences in students’ scholastic
performances (Madon et al. 1997; van den Bergh et al. 2010).

Lucas (2008) suggests that one way of countering such critiques is to switch the
focus from examining the extent of discrimination to examining the actual causes
of discrimination. Translated to the research question of the present study, this
approach requires, first, the consideration of social factors that initiate bias in the
evaluation of minority students’ potential to succeed in school and, second, to cor-
roborate empirically that these factors are related to statistical effects of race and
ethnicity on teacher expectations.

2.2 Accounting for ethnic and racial bias in teacher expectations: the role
of teacher stereotypes

Possible mechanisms underlying ethnic teacher expectation bias can be deduced
from the social psychological concept of stereotypes. Stereotypes are generalized
beliefs regarding the average characteristics and attributes of categories of people
(Schneider 2005). Perceiving target persons based on stereotypes means that attrib-
utes that are associated with a certain category label (e.g., “ethnic minority stu-
dents”) are ascribed to targets that have been identified as members of that category.
Stereotypes among teachers may include generalized beliefs regarding the achieve-
ment of certain social groups of students. Such stereotypes would reflect a particular
type of stereotypes, namely, those that link the group membership of students to
certain levels of average group achievement. In the following, such estimates are
designated as achievement stereotypes. However, teachers’ generalized beliefs must
not be restricted to student achievements. Instead, teachers might also have stereo-
types related to other student attributes, such as knowledge, skills, motivation, inter-
est, and attentiveness. I refer to such stereotypes as achievement-related stereotypes.

The application of stereotypes occurs automatically in almost all daily situa-
tions (Devine 1989; Hamilton 1981). Thus, categorizing people, activating beliefs
regarding the corresponding categories, and forming impressions of people based on
the activated beliefs are default processes in human perception (Fiske et al. 1999).
The processes of automatic categorization and generalization are particularly likely
to occur when information is scarce or ambiguous and when only a few cognitive
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recourses are available to the perceiver (Gawronski et al. 2003). Since teaching is a
multifaceted task that requires teachers to simultaneously address different aspects,
such as focussing on the current interaction while considering the different require-
ments and needs of individual students (Hattie 2009), the availability of cognitive
resources to teachers during lessons may be scarce, in general. Thus, to some extent,
stereotypes might always be involved in the formation of judgements of students,
even though this occurs unintentionally.

The types of stereotypes activated (ethnicity-related, gender-related, etc.) depend
on the presence of detectable cues that render the group status of a person salient,
foster the application of stereotypes, and hinder the processing of actual informa-
tion and the integration of such information into multifaceted judgements (Fiske
et al. 1999). Previous research has shown that ethnicity and race are among the most
important sources of social categorization (Fiske 1998), and physical appearance
is a particularly salient characteristic that causes generalizations (e.g., Zebrowitz
1996). Therefore, a student’s visible ethnic minority background might trigger the
application of ethnic achievement and achievement-related stereotypes among teach-
ers and, hence, lead to ethnic bias in their achievement expectations.

Stereotypes among teachers can reflect generalized beliefs that are shared within
a society (Devine 1989). For instance, achievement and achievement-related stereo-
types might be driven by media reports of the typical patterns of student achieve-
ments, such as those published and commented on regularly in the context of large-
scale educational assessments (Peterson et al. 2016). This assumption is supported
by the finding that teacher beliefs regarding ethnic inequalities correspond to actual
patterns of ethnic disparities in educational outcomes (Wenz et al. 2016).

Existing evidence also suggests that teachers differ in how strongly their expecta-
tions are biased (de Boer et al. 2010). One reason for these disparities may be that
teachers internalize different stereotypes and, therefore, perceive the size of ethnic
or racial achievement gaps differently. This corresponds to the notion that stereo-
types can be more or less (in) accurate (Jussim et al. 2009a). That is, the attributes
associated with a certain category can deviate from the actual average attributes and
behaviours of the category members, but they can also match relatively closely to
the actual group averages (Hilton and von Hippel 1996). Hence, the stereotypes of
some teachers may exaggerate the magnitude of ethnic or racial achievement gaps,
whereas the stereotypes of other teachers may correspond more closely to actual eth-
nic or racial disparities in scholastic performance (Jussim et al. 1996). Consequently,
ethnic and racial teacher expectation bias may be more likely to exist among teach-
ers who perceive the educational achievements and achievement-related attributes of
minority students to be more disadvantageous than among teachers who internalized
more positive stereotypes.

3 The present study
The first aim of this study is to determine whether stereotypes among primary school

teachers trigger ethnic bias in the achievement expectations they hold for school
beginners. Second, I address the question of whether stereotypes influence students’
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school achievements by inducing a self-fulfilling prophecy and, thus, contribute to
ethnic inequalities in academic performances throughout the first school year.

The German school system provides a very important context for this research.
In Germany, student achievement during the first four years of primary schooling is
crucial for the transition of students to the different tracks of secondary schooling.
Hence, teacher expectation effects could have long-term consequences on students’
educational trajectories since they might affect the first educational transition and,
therefore, the educational certificates that students can eventually attain. I also focus
on Germany since ethnic disparities in educational outcomes are well established
in this context (e.g., Kristen and Granato 2007). Additionally, empirical evidence
has revealed pronounced negative stereotypes regarding ethnic minority members in
Germany (e.g., Kahraman and Knoblich 2000).

Currently, individuals of Turkish origin constitute one of the most relevant ethnic
minority groups in Germany in terms of population size. Initially, immigration from
Turkey resulted from recruitments of so-called “guest workers” during the 1960s
and 1970s. These labour migrants mostly worked in unskilled and semiskilled jobs.
Compared to their majority peers, students from Turkish families currently reach
lower levels in standardized achievement tests, show lower levels of destination-
language proficiency, more often attend the lower school tracks, and attain lower
educational qualifications (Stanat et al. 2016, 2017).

A second important ethnic minority population in Germany has its roots in East-
ern Europe, with the former Soviet Union and Poland representing the main coun-
tries of origin. This group partially consists of ethnic Germans who migrated to
Germany mainly from today’s Russia, Kazakhstan, Ukraine, Poland, Rumania and
the Czech Republic after the collapse of the former Soviet Union in the 1990s. Since
the early 2000s, in the context of free movement within the European Union, immi-
gration from Eastern Europe (mainly from Poland, Rumania, Bulgaria, and Hun-
gary) has become increasingly relevant. Students whose parents migrated from East-
ern Europe perform worse in primary (e.g., Stanat et al. 2017) and secondary school
(e.g., Stanat et al. 2016) than majority students; however, the achievement gap rela-
tive to the majority population is smaller than that of Turkish minority students.

Stereotypes among Germans regarding ethnic minorities are mostly nega-
tive (Glock and Karbach 2015), particularly those regarding the Turkish minority
(Asbrock 2010; Mummendey et al. 1982). One of the few studies that examined
the content of such stereotypes found that the respondents attributed characteris-
tics, such as “primitive”, “traditional”, “community”, or “male-dominated” to peo-
ple of Turkish origin. In contrast, the respondents associated the category “native”
with more positive attributes, such as “neat”, “achievement-oriented”, “rational”, or
“wealthy” (Kahraman and Knoblich 2000). Experimental research confirms that the
negative stereotypes regarding Turkish minority members are also prevalent among
German teachers (Glock and Krolak-Schwerdt 2013).

In this context, I rely on the social-psychological assumption of impression for-
mation to explain a possible emergence of teacher expectation bias and associations
between such bias and ethnic achievement gaps during first grade. Due to the nature
of the analysed data, which include students from Turkish and Eastern European
immigrant families, I focus on students’ ethnic rather than their racial backgrounds.
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I expect that stereotypes regarding the achievement of different ethnic groups of
students are associated with teacher expectations for individual students from these
groups at the beginning of first grade (Hypothesis 1). I further assume that more
general stereotypes that refer to achievement-related attributes, such as the general
knowledge, attentiveness, and motivation of ethnic minority students, also trigger
ethnic bias in teachers’ expectations (Hypothesis 2). Moreover, by triggering teacher
expectation bias, both types of stereotypes may lead to self-fulfilling prophecies
and, thus, contribute to ethnic differences in the scholastic performance during first
grade. Accordingly, ethnic minority students taught by teachers with more positive
ethnic achievement stereotypes or teachers with more positive achievement-related
stereotypes should achieve higher academic performance (Hypothesis 3). This
assumption implies that inaccurate teacher stereotypes induce group-specific teacher
expectation inaccuracy that results in teacher expectation effects on student achieve-
ments. Hence, teacher expectation inaccuracy should mediate the statistical effects
of teacher stereotypes on student achievements (Hypothesis 4).

4 Data and methods
4.1 Sample

This study draws on data from the research project Kompetenzerwerb und Lern-
voraussetzungen (KuL; English translation: Competence Acquisition and Learning
Precondition; Kristen et al. 2018).! The total sample included N = 1065 first graders
from N=67 classrooms in N=39 primary schools in Germany. The schools sam-
pled were located in the Ruhr, which is a large polycentric urban area located in the
federal state of North-Rhine Westphalia. The population living in this area is char-
acterized by high ethnic diversity and was chosen with the aim of mapping everyday
school life in diverse contexts. The data were collected at the beginning (t1) and end
(t2) of the 2013/2014 school year.

Data collection started shortly after the beginning of the first school year, i.e.,
when the preceding teacher-student interaction was minimal. Thus, the survey was
designed to ensure that student attributes were not affected by teacher expectation
effects. Additionally, due to the minimal teacher-student contact prior to the survey,
the problem of unobserved heterogeneity should be less severe than in instances of
longer periods of prior interaction.

The current study relies on information obtained from standardized achievement
tests, interviews with students, and questionnaires completed by teachers at t1 and
t2. Additionally, telephone interviews with parents were conducted at t1. The whole

! This interdisciplinary research project was conducted under the leadership of Prof. Dr. Cornelia Kris-
ten (Otto-Friedrich-Universitdt Bamberg), Prof. Dr. Irena Kogan (Universitidt Mannheim), and Prof. Dr.
Petra Stanat (Humboldt-Universitit zu Berlin). The author of the current study was the coordinator of the
project.
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survey and all instruments were validated at two separate schools in the year preced-
ing the main study.

In the analyses, 39 students were excluded from the sample since either infor-
mation regarding teacher expectations was missing or the teachers left their class
between tl and t2. In total, 19 students were born abroad (first generation). These
students were excluded from the sample. Thus, the analysed sample comprises
N=1007 students and N =64 teachers. In the analyses of the mathematical domain,
another 87 students were removed from the sample because five teachers did not
teach mathematics (N =920 students and N =59 teachers remained).

The teachers in the analysed sample were, on average, 42 years old (SD=8.93)
and had an average working experience of twelve years (SD=28.89). The teachers
were predominantly female (91%) and belonged to the German majority population
(92%). Two teachers had a Polish background.

4.2 Instruments

Two measures were used to examine teacher stereotypes. First, the teachers were
asked to report their beliefs regarding the average reading and math achievements
of majority, ethnic minority, and Turkish minority students on an 11-point scale
(for the precise wording, see Fig. 4 in Appendix 1). Each of the six evaluations was
performed in comparison with the average achievement of all German first graders.
These measures were used to capture the teachers’ achievement stereotypes. Second,
five items recorded the teachers’ agreement with negative statements regarding the
school-related attributes of ethnic minority students on a five-point scale. The items
referred to the interest, attentiveness, motivation, effort, and pre-knowledge of stu-
dents from ethnic minority families (for the precise wording, see Fig. 5 in Appen-
dix 1). Each teacher’s answers were summed to build a scale of negative achieve-
ment-related stereotypes (u=0.88). The stereotypes were measured at t2 to prevent
the activation of stereotypes at tl and subsequent bias in their expectations and
teaching during the first school year. This procedure was also chosen because the
extant research corroborates that stereotypes are stable over time and, thus, should
not change during one school year (e.g., Madon et al. 2011).

To measure teacher expectations, at tl, the teachers were asked to rate the
expected performance during the upcoming first school year of each participat-
ing student in their class. Three items were summed to build a scale indicating the
teacher’s expectation regarding each child’s achievement in the linguistic domain
(x=0.94), and another two items were summed to capture expectations in the
mathematical domain (x=0.94) (for the precise wording of the items, see Fig. 6 in
Appendix 1).

To compare the teacher expectations for ethnic majority students with those for
ethnic minority students, I used information regarding the birth countries of the stu-
dents and their families that was obtained from telephone interviews with parents
at t1. It was possible to distinguish among the following four ethnic groups: major-
ity students (N=547), students with a Turkish background (N=98), students with
an Eastern European background (N =102) and students with other ethnic minority
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backgrounds (N=130). The Eastern European category included children whose
families originated from countries that once belonged to the Soviet Union, Poland,
the Czech Republic, Bulgaria, Rumania, Hungary, Slovakia, and Slovenia. A stu-
dent was identified as a member of a minority group if at least one parent was born
abroad.

The subscales phonological awareness (x=0.82) and reading (x=0.96) of the
computer-based FIPS assessment that the research team carried out with each par-
ticipating child at the beginning of the school year were used as the measures of lan-
guage skills at t1 (Béuerlein et al. 2012). As measures of mathematical skills at t1,
the students completed the mathematics subscale of the FIPS assessment (a=0.92).
These instruments were specifically designed to measure the linguistic and math-
ematical skills of school beginners. Additionally, I used two scales to measure the
students’ cognitive abilities at t1, namely, a deductive reasoning test (CFT1; (Weil3
and Osterland 1997) and the working memory subscale implemented in the FIPS
assessment (Biuerlein et al. 2012) (a=0.76).

For the analyses of student achievements at t2, 1 used the results of the read-
ing comprehension test ELFE1-6 (Lenhard and Schneider, 2006). The measures of
mathematical skills were provided by the tests DEMAT1 + (Krajewski et al. 2002)
and MBK-1 (Ennemoser et al. 2017), which I summed into one score representing
mathematical skills at t2.

Teachers rely on student motivation when forming their expectations (Gentrup
et al. 2018). Therefore, I considered the students’ enjoyment of learning (a sum-
scale comprising 13 items; a=0.78) and effort (13 items; a=0.70), as measured by
personal interviews at t1. For this purpose, I used an adapted form of the FEESS1-2
scale during personal interviews with the children (Rauer and Schuck 2004).

To consider the students’ social backgrounds, I used the highest values among
the parents with regard to the International Socio-Economic Index of occupational
status (HISEI) (Ganzeboom et al. 1992) and educational attainment. This informa-
tion was gathered during telephone interviews with the parents. The latter variable
distinguished among lower secondary, upper secondary and tertiary education.

Information from the parent interviews was used to control for the students’
gender.

Finally, I controlled for the socioeconomic and ethnic composition of the class-
room to account for the fact that teacher expectation bias might vary based on the
classroom composition (Timmermans et al. 2015). Thus, the teachers were asked
to indicate the number of students in their classes who had at least one parent with
a tertiary education and the number of students who originated from immigrant
families.

4.3 Model estimation

To account for the nested structure of the data (i.e., teacher expectations regard-
ing the students are nested in the teachers), all the multivariate results are based on
multilevel linear regressions (Allison 2009), with the students as the first level and
the teachers as the second level of analysis. To consider the relationships between
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teacher stereotypes and teacher expectation bias (hypotheses 1 and 2), I regressed
the teacher expectations in the linguistic and mathematics domains (separate mod-
els) at t1 on the students’ ethnic backgrounds and teachers’ stereotypes while con-
trolling for reading skills and phonological awareness (only in the models referring
to the linguistic domain), mathematical skills (only in the model referring to the
mathematical domain), general cognitive abilities, motivation, HISEI, parental edu-
cation, and gender. Additionally, I specified cross-level interactions between the stu-
dents’ ethnic backgrounds and teacher stereotypes to address the question of whether
teachers with more negative stereotypes had lower expectations for individual ethnic
minority students. In separate models, I used the teachers’ achievement stereotypes
regarding ethnic minority students (Model 1) and their achievement stereotypes
regarding Turkish minority students (Model 2) while controlling for achievement
stereotypes regarding the majority. The predictions of teacher expectations in the
linguistic domain included the achievement stereotypes regarding reading skills, and
the predictions of expectations in mathematics included the achievement stereotypes
regarding math skills. In further models, the cross-level interaction included the
teachers’ agreement with negative achievement-related stereotypes regarding ethnic
minority students (Model 3). The models can be expressed as follows:

Yir=Poo + PorX1ir + ProZi, + PriXiiuZi, + Hor + €5

In this formula, y, refers to the expectation of teacher t for student i. ffy; is the
effect of a student variable x, such as ethnic background. g, is the effect of a teacher
stereotype variable z, such as a teacher’s belief regarding the average reading skills
of ethnic minority students. f;, represents the effect of a cross-level interaction, such
as between the students’ ethnic background and the teacher stereotype variable. The
model specifications allowed the effects of the students’ ethnic backgrounds and
their achievements to vary randomly across the teachers.

A similar procedure was chosen to test the assumption that by inducing expec-
tation bias and adding to self-fulfilling prophecies, teacher stereotypes are related
to subsequent student achievements in reading and mathematics. In these models,
y;, refers to student achievement at t2, while f, represents the effect of a student
characteristic, such as achievement at t1, cognitive abilities, HISEI, parental edu-
cation and gender, while f,; again represents the effect of a cross-level interac-
tion between a student’s ethnic background and one of the teacher stereotype vari-
ables. The latter effect could inform whether ethnic minority students experienced
lower achievement gains throughout the first school year when their teachers had
more negative stereotypes (Hypothesis 3). To examine whether teacher expectation
inaccuracy mediates the possible relationship between teacher stereotypes and stu-
dent achievement (Hypothesis 4), teacher expectation inaccuracy was added as an
additional explanatory variable in the following step. This variable was generated
separately for the linguistic and mathematics domains. For each child, this variable
represents the residuals from regressions of (domain-specific) teacher expectations
on (domain-specific) student achievement, cognitive abilities, and motivation (e.g.,
Madon et al. 1998) (results not displayed, see Gentrup et al. 2020).
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Fig. 1 Histograms of teachers’ achievement stereotypes. Notes: N.,cners = 64. Competence Acquisition
and Learning Preconditions (KuL), author’s calculations

Variables with missing information were imputed using the fully conditional
specification (van Buuren and Groothuis-Oudshoorn 2011), and then, the parameters
from the 50 resulting data sets were pooled according to Rubin’s rules (Rubin 1987).

5 Results
5.1 Descriptive results

Figure 1 describes the distributions of the six achievement stereotype variables.
The mean differences between the variables indicate that the teachers believed that
majority students performed better in reading on average than ethnic minority stu-
dents and Turkish minority students (see upper panel in Fig. 1). The teachers also
believed that, on average, majority students have higher mathematical skills than
ethnic minority and Turkish minority students (see the lower panel in Fig. 1), but
the average expected ethnic achievement gap was smaller than that in reading. Most
importantly, Fig. 1 reveals considerable differences in the teachers’ achievement ste-
reotypes. Thus, different teachers expected different average achievements for the
same groups of students. Such variation seems to have been higher in the reading
domain than the mathematical domain.

The distribution of the teachers’ agreement with negative achievement-related
stereotypes regarding ethnic minority students is displayed in Fig. 2. The mean of
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1 2 3 4 5
mean =2.71

Fig.2 Histogram of teachers’ agreement with negative achievement-related stereotypes regarding eth-
nic minority students. Notes: N eners = 64. Competence acquisition and learning preconditions (KuL),
author’s calculations

this variable (M =2.7, SD =0.68) falls below the scale’s theoretical midpoint, indi-
cating that most teachers tended to disagree with negative generalizations regarding
ethnic minority students.

Table 1 displays the descriptive statistics of the remaining variables in the ana-
lysed sample separated by the students’ ethnic backgrounds. The data reveal that the
teachers expressed the lowest expectations for Turkish minority students. The dif-
ferences relative to the average expectations for majority students were statistically
significant in both domains. The highest expectations can be observed regarding
the linguistic and mathematical achievements of students with an Eastern European
background, although the means did not statistically significantly differ from those
regarding the majority group.

Furthermore, Table 1 shows that the linguistic and mathematical competen-
cies of Turkish minority students at the beginning of the school year were signifi-
cantly lower than those of majority students. The Eastern European group outper-
formed all other groups in both domains, although the differences compared to
the majority were not statistically significant. Notably, the differences in student
achievements for the different ethnic groups aligned with the teachers’ expecta-
tions. At the same time, no significant mean differences were found across the ethnic
groups with regard to cognitive abilities (as measured by the deductive reasoning
and working memory tests) and motivation (as measured by enjoyment of learning
and effort).

The ethnic achievement gaps seemed less pronounced at the end of the school
year. However, the mean differences in reading and mathematical skills between
majority and Turkish minority students were still significant.
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Model 1a (linguistic domain)

0

linear prediction
-2

linear prediction

-4

0

-2

Model 2a (linguistic domain)

linear prediction

Model 3a (linguistic domain)

2
minority

Model 1b (mathematical domain)

-3 2 -1 0 1 2 3
achievement stereotype: reading/Turkish minority

Model 2b (mathematical domain)

-3 2 -1 0 1 2 3
negative achievement-related stereotype

Model 3b (mathematical domain)

2

linear prediction

linear prediction
0

linear prediction

-2

2 -1 0 1 2 3 2 -1 0 1 2 3 3 2 -1 0 1 2 3
achievement stereotype: math/ethnic minority achievement stereotype: math/Turkish minority negative achievement-related stereotype

————— ethnic majority Turkish background

Eastern European background other background

Fig.3 Marginal effects of teacher stereotypes on teacher expectations at tl. Notes: Marginal effects
based on the coefficients reported in tables 4 and 5 in Appendix 2. Unembodied controls: student
achievement and motivation (t1), HISEI, parental education, gender, socioeconomic and ethnic class-
room composition. Ny genis = 1007, Niyeners =64. Competence acquisition and learning preconditions
(KuL), author’s calculations

5.2 Multivariate relationships between teacher stereotypes and teacher
expectations

The multilevel regression analyses revealed that at the beginning of the school year,
the teacher expectations in the linguistic domain were lower for Turkish minority
students after considering the students’ reading skills, cognitive abilities, motiva-
tion, SES, and gender (see Model Oa in Table 4 in Appendix 2). In contrast, teacher
expectations were significantly higher for students of Eastern European backgrounds
in the mathematical field (see Model Ob in Table 5 in Appendix 2; see also Lorenz
2018; Lorenz et al. 2016).

In the following step, I aimed to determine how these residual effects of the stu-
dents’ ethnic backgrounds relate to differences in teachers’ stereotypes. Therefore,
Fig. 3 depicts the cross-level interaction effects between the students’ ethnic back-
grounds and the teachers’ stereotypes on the teacher expectation predictions. In the
linguistic domain (upper panel in Fig. 3), the teachers’ achievement stereotypes
regarding ethnic minority students’ reading skills were insignificantly related to the
students’ ethnic backgrounds (see Model 1a). In Model 2a, however, the cross-level
interactions were significant for Turkish minority students (§=0.19, p<0.05) and
ethnic minority students (f=0.17, p<0.05). Thus, Hypothesis 1 was confirmed,
indicating that more positive stereotypes regarding the reading achievement of
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Turkish minority children resulted in more positive teacher expectations for Turkish
minority and other minority students and smaller gaps from the teachers’ expecta-
tions for majority students.

Furthermore, Hypothesis 2 was confirmed, as significant interaction effects were
observed in Model 3a between the teachers’ achievement-related stereotypes and
being a Turkish minority (= —0.18, p<0.05) or an Eastern European minority
member (= —0.16, p<0.1). This indicated that the teachers who agreed more with
negative achievement-related stereotypes expected lower linguistic achievements for
individual Turkish minority and Eastern European minority students compared to
what they expected for majority students.

In the mathematical domain (lower panel in Fig. 3), the cross-level interaction
effects between the students’ ethnic backgrounds and teacher achievement stereo-
types were insignificant (see models 1b and 2b). However, Hypothesis 2 was con-
firmed, as the negative achievement-related stereotypes among the teachers were
significantly associated with ethnic teacher expectation bias as follows: the expecta-
tions for Turkish minority (= —0.13, p<0.1) and Eastern European background
students (3=-0.17, p<0.1) decreased as the agreement with such stereotypes
increased (see Model 3b).

5.3 Multivariate relationships between teacher stereotypes and student
achievement

Table 2 shows the coefficients from multilevel regressions of the students’ reading
skills at the end of the school year. Notably, there were no significant ethnic differ-
ences in this outcome after controlling for reading skills and cognitive abilities at t1,
as well as gender, SES, and the classroom composition (Model 1). Models 2, 3, and
4 additionally report the coefficients of the cross-level interaction effects between
the students’ ethnic backgrounds and each of the teacher stereotype measures. Con-
tradicting Hypothesis 3, none of these interaction effects were significant. Thus, the
teachers’ stereotypes were unrelated to ethnic differences in the students’ reading
skills at t2. Adding the measure of teacher expectation inaccuracy at t1 to models
5, 6, and 7 revealed that this inaccuracy significantly predicted the end-of-school-
year reading achievement. This finding is consistent with previous self-fulfilling-
prophecy research. In these models, the interaction effects between the students’
ethnic backgrounds and teacher stereotypes remained unchanged, which contradicts
Hypothesis 4.

A very similar picture emerged from the analysis of the students’ mathematical
skills at t2 (see Table 3). I observed no statistically significant ethnic differences
in this outcome (Model 1). Additionally, none of the teacher stereotype measures
was related to ethnic differences in mathematics achievements (models 2, 3, and 4).
This finding did not change after controlling for teacher expectation inaccuracies,
which significantly predicted the end-of-school-year performance in math (models
5,6, and 7).
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6 Discussion

This article examined whether stereotypes among teachers are associated with eth-
nic bias in their achievement expectations and whether such bias contributes to the
emergence of self-fulfilling prophecies that exaggerate ethnic achievement gaps in
reading and mathematics during first grade. Drawing upon a sample of students
beginning school for the first time and their teachers in Germany, this study first
confirmed that some teachers had negative stereotypes regarding the achievement
and achievement-related attributes of ethnic minority students, whereas other teach-
ers had more positive stereotypes. That is, part of the teachers believed that major-
ity students substantially outperform their ethnic minority peers and that the latter
group is generally less attentive, eager to learn, interested and knowledgeable. Other
teachers, instead, believed that ethnic achievement gaps are smaller and agreed less
with negative achievement-related stereotypes regarding ethnic minority students.

Second, my study is one of very few to use non-experimental data and to show
that teacher stereotypes were systematically associated with teacher expectation bias
along with the students’ ethnic backgrounds. Specifically, I found that after control-
ling for the students’ reading skills, cognitive abilities, motivation, SES, gender, and
classroom composition, only those teachers with more negative stereotypes regard-
ing the overall reading achievement of Turkish minority students had negatively
biased expectations regarding the linguistic skills of individual Turkish minority stu-
dents. In contrast, I found no bias in the expectations for Turkish minority students
among teachers with more positive achievement stereotypes for the Turkish minor-
ity group. In the mathematical domain, no such relationships were found. However,
stereotypes regarding achievement-related student characteristics were critical for
expectation bias in both domains. That is, ceteris paribus, teachers who believed
that the interest, attentiveness, motivation, effort, and pre-knowledge of minor-
ity youth were lower expected bigger differences in the linguistic and mathemati-
cal achievements between ethnic minority and majority students in their class. This
evidence suggests that ethnic stereotypes shape teachers’ evaluations of individual
students and induce ethnic bias in their achievement expectations.

Third, consistent with self-fulfilling-prophecy research (see Wang et al. 2018)
and previous studies that also relied on the data used in the current study (Gentrup
et al. 2020; Lorenz 2018), I found that the teacher expectation inaccuracy at the
beginning of the first grade predicted students’ end-of-year achievements in read-
ing and math. However, the conclusion of my results concerning the contribution of
this phenomenon to ethnic achievement gaps did not meet my theoretical assump-
tions or those of other scholars (e.g., Jussim et al. 2009b). In particular, teacher ste-
reotypes were unrelated to ethnic differences in academic achievements during the
first school year. This finding also contradicts the results of a study conducted in
the Netherlands. There, implicit measures of teacher stereotypes were used to pre-
dict test scores in mathematics (van den Bergh et al. 2010). However, notably, this
study failed to consider the initial differences in student abilities and skills in their
investigation of teacher expectation bias and teacher expectation effects on academic
achievement. As my results suggest, failing to do so results in overestimations of the
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effects of teacher stereotypes on student achievements. One reason for such overesti-
mations might be unobserved heterogeneity.

6.1 Limitations

While the current study contributes to the existing research by providing empirical
tests of as-yet-untested theoretical assumptions, some limitations should be noted.
First, the assumption that teachers rely on ethnic and racial stereotypes when evalu-
ating ethnic minority students could not be tested directly. The processes of stereo-
type activation and application could only be examined indirectly. Implicit meas-
ures used in experimental studies (e.g., Glock and Karbach 2015) might provide an
opportunity to investigate the assumed processes more directly.

Second, the sample was not representative of German primary school teachers or
students. The sample’s average socioeconomic composition differed from that of rep-
resentative samples, such as the 2016 National Assessment Study, as it had a slightly
higher average HISEI of M =54 compared to M =49 among primary school students in
North Rhine-Westphalia—the Federal State in which the data I analysed were collected
(see Stanat et al. 2017). This difference is presumably because participation in the KuL.
study was voluntary and the return rate was fairly low (eight percent at the school level;
see Lorenz 2018). Thus, the teachers who participated in the KuL study might have
been more engaged than the teachers in Germany on average. Because one could expect
highly engaged teachers to be particularly eager to accurately evaluate students, the
extent of bias in teacher expectations might have been underestimated in the current
study. A larger, unbiased sample is necessary to evaluate the effect sizes more precisely.

7 Conclusion

In conclusion, my study advances the debate regarding the issue of teacher discrimi-
nation in education, as it indicates that within ecologically valid settings, stereotypes
among teachers cause bias in their evaluations of ethnic minority students. On the
one hand, this evidence counters a common criticism of discrimination research,
namely, that the residual effects of student ethnicity on teacher evaluations are mainly
driven by unobserved heterogeneity. On the other hand, I could not confirm a long-
lasting assumption in the self-fulfilling prophecy research, namely, that teacher ste-
reotypes and the resulting expectation bias are associated with ethnic disparities in
scholastic performance. Although I found that initial teacher expectation inaccuracy
was related to subsequent student achievement, my study questions whether this phe-
nomenon results in a subtle form of discrimination that might be related to ethnic
achievement gaps. In future studies on teacher discrimination, a vital concern should
be to verify whether my conclusion also applies if one examines the long-term devel-
opment of scholastic performance. Furthermore, it appears worthwhile to investigate
other types of teacher stereotypes, such as those associated with the SES of students,
and to test for possible relationships with social disparities in educational outcomes.
This approach could enable scholars to draw more reliable conclusions regarding the
role of teacher expectations in the formation of educational inequality.
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Appendix 1: Excerpts from the teacher questionnaire

reading [math]?

How well do you think first-graders from the following groups will perform in

,, X describes the average reading [math] competencies of all first-graders in Germany. Setting a cross
left from this category indicates that a group of students performs worse than this average. A cross right
from this category indicates that the group of students performs better than the average.

... far worse than the

... far better than the

immigrant students perform ...

X
average. average.

In reading [math], immigrant

D gtudents perform . o A e P R e e Y O
In reading [math], students

g) from Turkish immigrant Ooo0o00o0a000n0ooa O
families perform ...

i) [n reading [math}, non- A e O A A B R A s

Fig.4 Excerpt from teacher questionnaire measuring teachers’ achievement stereotypes. Note: The same
question was asked twice, once for math and once for reading competencies

To what extent do you agree with the following statements?
not not full
correct at neither correct wly
all correct correct
On average, students from immigrant families are
a) less interested in school-related topics than other O 0. 0. O. a.
students.
On average, students from immigrant families
b) follow lessons less carefully than other students. o 0. 0. ( 0.
) On average, students from immigrant families are 0O 0 0 0O 0
less motivated to learn than other students. ! : : ! :
On average, students from immigrant families
9 exert less effort in school than other students. ] 0. 0. 0. 0.
On average, students from immigrant families
©) have less pre-knowledge than other students. ] 0. O 0. 0.

Fig.5 Excerpt from teacher questionnaire measuring teachers’ achievement-related stereotypes
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Please evaluate how the child is likely to develop the following skills during the upcoming
school year. Please compare the child to the class average.

The child will perform in this area ...

much a little . slightly much
worse worse Justas better better
than... than ... goodas ... than ... than...

... the class average.

2) Linguistic skills 0. O. O. O. 0.

(e.g., vocabulary and sentence structure)

b) Literacy skills (e.g., reading and writing words) O . O O. O.

Mathematical skills
(e.g., addressing numbers and quantities)

©) O 0. O. O. O.

Compared to his/her fellow students, how well do you expect the child to perform at the
end of the coming school year?

Far below the Below the class  Close to the class ~ Above the class ~ Far above the class
class average average average average average
a)  In mathematics O O. O O. O.
In German
b) O . O 0. .

language

Fig.6 Excerpt from teacher questionnaire measuring teacher expectations
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