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Students’ migration backgrounds and low socioeconomic status can bias teacher expectations of student
achievement in mathematics and German. The main goal of this intervention study was to inform, raise
awareness, and provide opportunities to implement behaviors to modify primary school teachers’ biased
achievement expectations. Before and after the implementation of the teacher training, data were collected using
teacher, student, and parent questionnaires and student achievement tests in mathematics and German.

Regression analyses using a sample of 860 students from Grades 4 to 6 from 75 classes showed that students’
migration backgrounds and socioeconomic status biased teacher expectations for pretests in mathematics and
German. After the intervention, expectations in mathematics were unbiased by students’ migration background
among teachers in the test group, in contrast to the control group. This study provides evidence for strategies to
modify biased teacher expectations through teacher training.

1. Introduction

In the school context, the accuracy of teacher expectations is
important (Tobisch & Dresel, 2017) because teacher expectations can
predict students’ academic achievement (Jussim, Eccles, & Madon,
1996; Niederbacher & Neuenschwander, 2020) and students’ grades
(Bonefeld & Dickhauser, 2018) and can affect students’ school careers
(Ditton & Kriisken, 2009; Neuenschwander, Fraulin, Schumann, & Jiit-
tler, 2018). Inaccurate low teacher expectations can influence student
learning inappropriately and have a negative effect on students’ aca-
demic achievement (Gentrup, Lorenz, Kristen, & Kogan, 2020). More
importantly, students’ socioeconomic status (SES) and migration back-
grounds can bias teachers’ expectations, which means teacher expec-
tations tend to be inaccurately lower for students with low SES (Carigiet
Reinhard, 2012; Lorenz, 2018) and migration backgrounds (Lorenz,
Gentrup, Kristen, Stanat, & Kogan, 2016). In light of the negative effects
that low teacher expectations can have, examining biased teacher ex-
pectations and investigating ways to modify them is important. Prior
intervention studies have investigated the effects of increasing teachers’
expectations (e.g., Timperley & Phillips, 2003) and the effects of be-
haviors associated with high-expectation teachers on student achieve-
ment and motivation (e.g., Rubie-Davies, 2015). However, little

research exists on effective strategies to modify biased teacher expec-
tations (de Boer, Timmermans, & van der Werf, 2018; Rubie-Davies &
Rosenthal, 2016). The present study contributes to this research field by
presenting an investigation of biased teacher expectations and evalua-
tion of the effects of an intervention aimed at modifying biased teacher
expectations in mathematics and German.

1.1. Biased teacher expectations and student social background

Teacher expectations are beliefs about future student achievement in
a school subject (Ludwig, 2006). Teacher expectations are accurate if
they correspond to students’ actual achievement in a school subject
(Jussim et al., 1996). In general, teachers base their expectations on
students’ achievement (Jussim et al., 1996; Siidkamp, Kaiser, & Moller,
2012) and let students’ effort influence them (Lorenz, 2018; Wang,
Rubie-Davies, & Meissel, 2018). In addition, teachers perceive highly
motivated students as competent and high achieving (Jussim et al.,
1996).

Teachers not only base their expectations on students’ achievement
and effort; they can also be influenced by social stereotypes (Ganter,
1997). Social stereotypes are beliefs about social groups (e.g., migrants
or citizens with low SES) that are largely and collectively internalized by
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society. When teachers activate social stereotypes, their perceptions of
students correspond with their beliefs about the social group (Fiske &
Neuberg, 1990; Reyna, 2008).

For instance, findings showed that students whose family language
did not correspond with the instruction language (i.e., German) had
lower achievement in German (Hippmann, Jambor-Fahlen, & Becker-
Mrotzek, 2019). An active stereotype can lead teachers to expect
lower achievement levels in the instruction language (i.e., German) for
students with migration backgrounds than is accurate for those students
(Appel, Weber, & Kronberger, 2015; Sander, Ohle, McElvany, Zander, &
Hannover, 2018). Typically, this subject-specific (language) stereotype
is generalized to other school subjects, such as mathematics (Appel
et al., 2015). As a result, teachers underestimate the academic
achievement level of students with migration backgrounds in various
school subjects (Carigiet Reinhard, 2012; Gentrup et al., 2020).

However, teacher expectations vary by ethnic group (Lorenz et al.,
2016). Migration-based teacher expectation can be confounded by stu-
dents’ SES (Makarova, 2008). Some ethnic groups tend to have low SES,
whereas other ethnic groups tend to have high SES. Thus, effects of
migration background can be interpreted better after controlling for
SES. SES indicates an individual’s or a family’s ranking in a societal
hierarchy based on access to a combination of valued commodities such
as wealth, power, and social status (Mueller & Parcel, 1981). In addition,
it comprises a set of family resources and a pattern of the children’s
socialization (Mueller & Parcel, 1981). Thus, students with low SES are
often stereotyped as having low cognitive abilities and low achievement
levels in mathematics and German (Reyna, 2000; Spencer & Castano,
2007), and teachers tend to underestimate their achievement levels in
mathematics and German (Carigiet Reinhard, 2012; Lorenz, 2018).

1.2. Stability of teacher expectations

Kuklinski and Weinstein (2000) demonstrated that teacher expec-
tations are stable over time. Fazio and Sherry (2020) showed that
teachers can maintain stable expectations toward students, even if they
receive information repeatedly on the inaccuracy of their expectations.
Dweck (1999) suggested that the stability of ability beliefs depends on
people’s implicit theory of ability. Ability can be perceived as stable and
not alterable (entity theory) or as malleable and developing (incre-
mental theory). This means that teacher expectations are more likely
modifiable if teachers perceive ability as malleable and developing.
Blackwell, Trzesniewski, and Dweck (2007) reported in an intervention
study that ability beliefs could be modified to become malleable. Thus,
an intervention to modify teacher expectations should affect the teach-
ers’ beliefs regarding ability that underlie their expectations (de Boer
et al., 2018).

1.3. Modification of biased teacher expectations

Prior research has shown that contact with a person of another social
group can reduce the effects of activated stereotypes on expectations (e.
g., Pettigrew & Tropp, 2008). Contact with members of another social
group enhances individuals’ (i.e., teachers’) knowledge about the group
and reduces their anxieties and increases their empathy concerning that
social group. This helps reduce the effects of stereotyping. Thus, teacher
expectations can become less biased when teachers have frequent con-
tact with low-SES students and students with migration backgrounds
(Glock, 2016). This finding is in line with research that showed teachers
could modify their expectations by comparing low-SES and migrant
students at their schools with a similar cohort at other schools (Perrella,
2017; Smith, 2007; Timperley & Phillips, 2003). Teachers learned that
their low-SES and migrant students did not have lower achievement
levels but performed at the same level as similar students enrolled in
other schools. Reflecting on the achievement of low-SES students and of
students with migration backgrounds in their classrooms helped teach-
ers modify their preconceived, stereotyped expectations toward students
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and establish accurate expectations.

Intervention studies have presented additional detailed knowledge
on how teacher expectations can be changed. Based on prior interven-
tion studies on expectancy in educational contexts, Yeager and Walton
(2011) analyzed which conditions in intervention studies were benefi-
cial for the modification of expectations. They suggest that the modifi-
cation of expectations can be effective and sometimes even long lasting
when interventions strongly referred to the subjective experience of the
target group (e.g., teachers) and when the new information was
convincing.

Modification of teacher expectations had been investigated in only a
few intervention studies, all of which were carried out in the United
States, New Zealand, or China. In their review, de Boer et al. (2018)
identified intervention studies that aimed at increasing low teacher ex-
pectations in general (e.g., Rubie-Davies, Peterson, Sibley, & Rosenthal,
2015). Other studies referred to specific groups of students such as
students with low SES, minority students, low-achieving students, and
students at risk for dropping out of school (e.g., Hui & Rubie-Davies,
2019; Timperley & Phillips, 2003; Weinstein et al., 1991). de Boer
et al. (2018) identified three approaches to modifying teacher expecta-
tions through interventions that were often combined: (a) Teachers were
instructed to apply behaviors associated with having high expectations.
(b) Teachers were made aware of the effects of teacher expectations on
students and that teacher expectations can be inaccurate and biased
toward particular groups of students, such as students with low SES. (c)
The underlying beliefs of teachers’ biased achievement expectations
toward student were addressed.

In line with the first and second approaches, Rubie-Davies et al.
(2015) introduced in their study a teacher intervention centered around
three core “high expectation teacher practices” to influence student
achievement positively: (a) working in mixed-ability groups, (b)
fostering a warm and supportive class climate, and (c) setting clear
student goals focused on the mastery of skills. Teachers using these
practices contributed to higher student achievement. Rubie-Davies et al.
(2015) showed that teachers could learn those practices in workshops
and apply the practices in their classes. The effects of this intervention
study on student achievement were demonstrated in a randomized
controlled trial. Students of teachers in the intervention group signifi-
cantly improved their achievement in mathematics but not in reading.

Weinstein et al. (1991) conducted a pre-experimental study to
modify teacher expectations for low achievers to prevent school failure.
The intervention aimed at creating a positive school climate to improve
student achievement and behavior at school. The program included
changes in the school culture and in the curriculum, grouping, evalua-
tion, motivation, student responsibility, and relationships in the class-
room, with parents. Collaboration within school and with parents was
an important factor that made the program effective. The intervention
raised student motivation and student grades, but the improved
achievement was not maintained.

Kerman (1979) developed the Teacher Expectation and Student
Achievement program, which was evaluated in several studies. Hui and
Rubie-Davies (2019) conducted one such study with a group of eight
teachers in China who were made aware of differential treatment and its
effects on students. They were instructed to implement behaviors in
their classrooms, categorized according to three strands: challenging
tasks, detailed feedback, and personal regard. They applied games and
role-playing techniques to create awareness and exercised practices. The
data were analyzed for the entire sample of students and for three
subsamples of students with high, medium, and low teacher expecta-
tions. The findings showed that the teachers’ behavioral change in their
classrooms had a positive effect on the achievement gains of students.
Additionally, the intervention affected self-conception among students
for whom teachers had medium and low expectations but not among
students for whom teachers had high expectations.

Perrella (2017) evaluated a U.S. Primary Talent Development Pro-
gram on teacher perception of giftedness in culturally and linguistically
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diverse students using semi-structured interviews. The program gave
teachers strategies to identify gifted pupils in their school. Teachers used
methods such as observation, parent or student surveys, alternative as-
sessments, student portfolios, juried performances, standardized test
scores, and teacher recommendations. Teachers reflected stereotypes
and preconceived ideas of ability, and they learned that their pre-
conceptions of students’ abilities could limit students’ career opportu-
nities. As reported by Smith (2007), teachers changed their expectations
of student achievement levels during the program.

In line with de Boer et al.’s (2018) second and third approaches,
Timperley and Phillips (2003) implemented a program in schools in low-
income communities to raise teacher expectations by giving information
about and creating awareness of the students’ ability to attain high
achievement goals. Teachers were made aware that low-income stu-
dents were able to attain a high level of reading achievement. In addi-
tion, researchers implemented activities that helped teachers monitor
student achievement. Interviews with the teachers revealed that their
expectations increased when student achievement increased.

In line with de Boer et al.’s (2018) third approach, Smith’s (2007)
pre-experimental study provided a similar finding. The results indicated
that when teachers received information in the form of research papers,
they did not change their beliefs. When teachers received data showing
the actual achievement levels of their transient students was the same as
the achievement levels of students in other schools, they changed their
expectations. This suggests that teachers with reliable information on
student achievement may change their expectation toward students.

The intervention studies discussed provide information about stra-
tegies for modifying teachers’ expectations. All studies used a combi-
nation of strategies and methods to attain their goals. Some methods
were implemented to raise teacher expectations in general or were
focused on specific groups of students. Other methods aimed to improve
student outcomes such as achievement, motivation, and self-concept or
reduce the risk of dropping out of school. Several pre-experimental and
experimental studies have addressed teacher expectations, but none
aimed at modifying biased teacher expectations using an experimental
design. Thus, increasing specific knowledge on how to modify teacher
expectations biased by low SES and migration background is important.

1.4. Current study

In the current study, an intervention program that included three
main strategies based on previous analyses and intervention studies was
developed. First, based on the analyses of Yeager and Walton (2011) and
Rubie-Davies (2015), teachers were informed of theories on teacher
expectations and biased teacher expectation. Second, in line with Tim-
perley and Phillips (2003), teachers were made aware of biased expec-
tations toward students with low SES and students with migration
backgrounds. Third, in accordance with prior studies (e.g., Weinstein
et al., 1991), the information was related to their students and the
program was implemented in their classrooms. All three strategies were
applied in reference to students with low SES and migration back-
grounds. The program was implemented using various methods such as
role-playing, group discussions, theory presentations, reports by adults
from low SES or migrant families, reflection about the students’ abilities
in their classes, cooperation with low-SES parents and migrant parents,
and observation of teacher behaviors in the classroom, including feed-
back on this behavior.

The current study aimed to examine whether students’ low SES and
migration backgrounds biased teacher expectations. Prior studies have
shown that teachers base their expectations not only on students’
achievement but also on students’ effort (Lorenz, 2018). Therefore,
students’ prior achievement and students’ effort were controlled for in
this study.

Two hypotheses were tested:

Hypothesis 1. Students’ migration backgrounds predict subject-
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specific teacher expectations, after controlling for students’ achieve-
ment and effort.

Hypothesis 2. Students’ SES predicts subject-specific teacher expec-
tations, after controlling for students’ achievement and effort.

The effects of the intervention to modify biased teacher expectations
in mathematics and German were evaluated. Two hypotheses focused on
the intervention’s effects on teacher expectations:

Hypothesis 3. The intervention would reduce teachers’ biased
subject-specific expectations of students with migration backgrounds.

Hypothesis 4. The intervention would reduce teachers’ biased
subject-specific expectations of students with low SES.

Though the concept of biased teacher expectations was introduced as
a psychological process that affects various school subjects (Jussim
et al., 1996), social stereotypes can be domain specific and interact with
school subjects. Although students’ migration backgrounds are strongly
related to estimations of their language skills (Sander et al., 2018),
students’ SES is strongly related to estimations of cognitive abilities and
competence in mathematics (Auwarter & Aruguete, 2008; Spencer &
Castano, 2007). Therefore, all hypotheses were tested separately for
mathematics and for German.

2. Method
2.1. Participants

The hypotheses were tested in a randomized controlled trial of a
teacher expectation intervention that used a pretest—posttest design.

2.1.1. Teachers

Seventy-five teachers from 42 schools in six Swiss German-speaking
cantons agreed to participate in the study with their classes. At the
pretest (t1), 73 teachers filled out questionnaires on their students and
69 teachers filled out teacher questionnaires. Teachers in the interven-
tion group (n = 28, 60.7% female) were 24 to 58 years old (M = 35.61,
SD =10.51). Most teachers (92.9%) were of Swiss nationality. Teachers
in the control group (n = 41, 75.6% female) were 23 to 66 years old (M
= 39.95, SD = 14.52) and most (87.8%) were of Swiss nationality. For
six teachers, gender and nationality were missing. Seven teachers in the
intervention group and two teachers in the control group left the study
along with their classes because of personal reasons related to the
teachers. For the posttest (t2), 22 teachers in the intervention group and
44 teachers in control group and their classes participated.

2.1.2. Students

From the 75 classes in Grades 4 to 6, 1480 students were asked to
participate in the study and 1152 students agreed to participate. Stu-
dents whose German skills were estimated by the teachers as too low to
be able to participate in the assessment were excluded from the study (n
= 11 students). Students in the intervention group (n = 460, 49.1%
female) were 9 to 13 years old (M = 11.10, SD = 0.93). Around 47% of
the students reported being of Swiss nationality (n = 211), 27.2% re-
ported having dual citizenship (Swiss and other nationality, n = 122),
and 26% reported being of foreign nationality (n = 116, missing n =11).
Students in the control group (n = 692, 51.2% female) were 8 to 13 years
old (M = 10.50, SD = 1.02). Around 57% were of Swiss nationality (n =
379), 20.2% had dual citizenship (n = 135), and 23.1% were of foreign
nationality (n = 154, missing n = 24). In line with Swiss population data,
students of foreign nationality (23.4%) came from 56 different coun-
tries, most frequently Balkan countries (24.2%), Italy (9.6%), Germany
(9.2%), and Turkey (7%).

Students with dual citizenship were excluded from the analyses for
two reasons. First, categorization into one of two groups (i.e., with vs.
without a migration background) did not adequately reflect students’
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complex migration backgrounds. Second, students with dual citizenship
differ significantly from both Swiss students and students of foreign
nationality in terms of language competency (Dubowy et al., 2011;
Wendt & Schwippert, 2017). Students with dual nationality (n = 257) or
with missing values for nationality (n = 35) were removed (total n =
292). Thus, the student sample consisted of 860 students (327 in the
intervention group and 533 in the control group).

2.1.3. Parents

Most of the 1152 students’ parents filled out the parent questionnaire
(435 in the intervention group and 663 in the control group). The first
parental person of reference (n = 1080; missing = 18) was the mother
(73.3%), the father (20.1%), or another adult (0.4%). The second
parental person of reference (n = 1060; missing = 38) was the mother
(19.4%), the father (65.9%), or another adult (4.2%). Data from 238
parents whose children had dual nationality were removed. A sample of
860 parents was analyzed.

2.2. Procedure

Swiss schools are regulated at the canton level and thus vary by
canton in educational policy and curricula (Konsortium Uberpriifung
der Grundkompetenzen, 2016). From six German-speaking Swiss can-
tons, 756 randomly selected primary schools that were randomly
assigned to intervention group or control group were asked to partici-
pate in the study. Forty-two school principals agreed to participate with
their schools: 18 schools belonged to the intervention group and 24
schools to the control group. All teachers who taught mathematics or
German in fourth, fifth, or sixth grade and who agreed to participate in
the study were included. The acceptance rate varied between cantons
and between the intervention and control group. Both groups were
informed about the study’s general goal (to gain knowledge on educa-
tional equality) to adhere to ethical guidelines, but the control group
teachers were not informed about the intervention. In Switzerland,
continuing education is compulsory for all teachers in most cantons.
Thus, it can be assumed that the control group teachers were involved in
professional programs at the time of the study. However, only the
teachers in the intervention group received the special training of the
intervention.

The study was conducted according to and in line with the guidelines
of the research ethics board of the affiliated university. The guidelines
require formal approval of proposed research if certain criteria (e.g.,
health studies) are fulfilled. The present study did not fulfill the criteria
and thus did not require formal approval from the board. School prin-
cipals, teachers, and parents were asked for their written informed
consent. All participants voluntarily participated in the study. Teachers,
parents, and students filled out the questionnaires at the beginning (t1,
weeks 5-17) and the end (t2, weeks 28-39) of the 2016-2017 school
year.

2.3. Description of the intervention

The intervention program was based on three evidence-based stra-
tegies implemented through four separate workshops and individual
coaching by an expert. Teachers were trained in three groups that were
about equal in size. The four workshops were standardized. Between the
workshops (at intervals of approximately 1.5 months), the teachers
implemented the intervention in their classrooms.

At the first workshop (8 h), teachers were informed about the topics
of stereotyping, heterogeneity, and discrimination against students with
migration backgrounds and low SES (Allemann-Ghionda, Auernheimer,
Grabbe, & Kramer, 2006). Subsequently, to raise awareness about
discrimination, they participated in role-playing exercises with roles of
persons experiencing discrimination, and they reflected upon their ex-
periences (Thiagarajan & van den Bergh, 2016).

At the second workshop (4 h), to apply the theory to their
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classrooms, the teachers analyzed their expectations of their students by
filling out worksheets and reflecting on their students’ achievement
levels. To establish a basis for a positive relationship and raise their
expectations of those students, teachers were asked to focus on the
students’ strengths and resources (Rubie-Davies, 2015). In addition,
teachers learned typical practices of teachers with high expectations
such as (a) establishing a positive classroom climate (rules and rituals),
(b) adapting the feedback culture (focusing on students’ strengths), (c)
reacting to individual students’ needs, (d) including more teacher-
supportive teaching content (enrichment), and (e) including effort and
emotion (Rubie-Davies, 2007). Teachers were asked to implement the
first two practices (i.e., classroom climate and feedback culture) in their
classrooms.

The third workshop (8 h) focused on enhancing successful coopera-
tion with parents with low SES or migration backgrounds (Epstein et al.,
2009), because studies have shown that teachers’ perceptions of these
parents influence their expectations toward students (Eccles & Harold,
1996; Niederbacher & Neuenschwander, 2020; Sheridan et al., 2012).
To create awareness and implement the theory to practice, teachers
discussed their experiences of cooperation with parents, formulated
experienced challenges, and developed practical strategies for success-
fully managing such situations in the future (Weinstein et al., 1991).

At the last workshop (4 h), adults who grew up in low-SES families or
with migration backgrounds who had attained higher educational levels
than their parents had were invited to share their stories. They talked
about school factors in their biographies that positively influenced their
successful educational careers (e.g., teachers having high expectations
for them) and engaged in discussions with the participating teachers.
This close contact with adults coming from low-SES families or with
migration backgrounds was intended to create awareness of biased
teacher expectations (Glock, 2016). In this workshop, teachers learned
that students with low SES or migration backgrounds can have suc-
cessful educational careers and reflected on the general stereotype that
low SES and migration backgrounds are associated with low student
ability.

Research has shown that the strategies taught in group training ex-
ercises are better implemented in practice and become more sustainable
if teachers receive personal coaching (Hui & Rubie-Davies, 2019; Joyce
& Showers, 1981). Between the first and the last workshop, an expert
coach helped teachers implement the course methods in their class-
rooms. Using the cognitive coaching approach (Costa & Garmston,
2002), the coach observed one or two school lessons given by the
teacher that focused on a task chosen by the teacher. Afterward, the
coach and the teacher discussed the behavior observed by the coach.
Moreover, pairs of teachers were asked to visit on another’s classrooms
and give feedback on teacher behavior that might express biased
achievement expectations. After the classroom visit, the teachers
described their experiences in a project diary for further individual
reflection. These methods are helpful not only for creating teacher
awareness of biased expectations toward students with low SES and
migration backgrounds, but also for supporting teachers in the imple-
mentation of the theory in their classrooms.

2.4. Measures

2.4.1. Subject-specific teacher expectations

To reduce teachers’ time expenditure during data collection, teacher
expectations were assessed using one item (e.g., Lorenz et al., 2016;
Praetorius, Berner, Zeinz, Scheunpflug, & Dresel, 2013). During t1 and
t2, teachers were asked to assign a rating of 1 (poor) to 6 (outstanding) for
each student, indicating their level of expectation for that student’s
semester-end achievement in mathematics or German (Table 1).

2.4.2. Student achievement and effort
Students’ achievements in mathematics and German were measured
at t1 and t2 with an achievement test for each grade. The curriculum-



M.P. Neuenschwander et al.

Table 1

Psychometric properties of all variables across the intervention and control groups.
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Variable Intervention group (n = 327) Control group (n = 533)
n M SD Missing n M SD Missing %

T-Expectationsy 312 4.54 1.25 4.6% 521 4.52 1.25 2.3%
T-Expectationsgg 310 4.42 1.23 5.2% 521 4.41 1.21 2.3%
T-Expectationsy 243 4.64 1.24 25.7% 487 4.58 1.23 8.6%
T-Expectationsga 244 4.49 1.24 25.4% 487 4.51 1.20 8.6%
S-Achievementye 315 1.63 1.52 3.7% 524 0.99 1.53 1.7%
S-Achievementgy 314 0.54 0.99 4.0% 522 0.40 1.04 2.1%
S-Achievementyys 235 2.29 1.54 28.1% 466 1.68 1.62 12.6%
S-Achievementg 235 0.90 1.16 28.1% 465 0.76 1.04 12.8%
S-Effortyn 324 4.95 0.83 0.9% 531 4.95 0.85 0.4%
S-Effortge 324 4.98 0.85 0.9% 531 5.01 0.80 0.4%
S-Migration backgroundg 116 35.5 % 0.0% 154 28.9 % 0.0%
P-SESy 287 57.52 21.40 12.2% 474 59.26 19.56 11.1%

Note. T = teacher data; S = student data; P = parent data; ¢ = German; \; = mathematics; ; = pretest; » = posttest; SES = highest family SES.

valid test items were open and closed. The mathematics achievement
test for Grades 4 and 5 included tasks involving basic operations, applied
calculus, logical thinking, and problem solving. The test for the sixth
grade also included tasks involving fractions and decimals. The German
achievement tests for all class levels focused on vocabulary, grammar,
text comprehension, and reading. The validity of the Grades 5 and 6 tests
in German and mathematics was reported in a previous study (Neu-
enschwander, Rottermann, Scheffler, & Rosselet, 2014). The fourth-
grade tests were developed specifically for this study and comprised
tasks from Moser, Buff, Angelone, and Hollenweger (2011) as well as
tasks from a standardized test (Roick, Golitz, & Hasselhorn, 2004). Split-
half reliability indicated good values: mathematics;: rsy = 0.89 to 0.90;
mathematicsiy: rsg = 0.90 to 0.94; Germany: rsy = 0.86 to 0.90;
Germanys: rsy = 0.84 to 0.95.

The items on the achievement tests were scored dichotomously (0 =
incorrect and 1 = correct). Subsets of items from the fourth- and fifth-
grade tests were presented in the fifth- and sixth-grade tests (anchor
item design). Based on the item response theory (Yen & Fitzpatrick,
2006), Haberman’s (2009) linking method was used to compute test
values that were on the same metric for fourth to sixth grade. Weighted
likelihood estimates were calculated (Warm, 1989).

Students’ efforts in mathematics and German were assessed with
four items each (e.g., “I do my best in class”), based on Rieger et al.
(2017). Students rated each item on a 6-point Likert scale ranging from 1
(strongly disagree) to 6 (strongly agree). The reliability was good (inter-
vention group: @german = 0.84, mathematics = 0.82; control group:
QGerman = 0.84, @mathematics = 0.81).

2.4.3. Students’ migration background

Students’ migration background was assessed with the following
questions: “Are you Swiss? Are you a foreigner? If you are a foreigner,
from which country do you come?” Students could indicate if they were
Swiss. If they were foreign or had additional nationalities, they could
write their nationalities. The students’ answers were scored dichoto-
mously (0 = Swiss nationality and 1 = foreign nationality). The question
did not focus on country of birth, because in Switzerland, country of
birth does not define citizenship; information about country of birth
would only be relevant for first-generation immigrant students and
would not differentiate between second-generation immigrant students
and Swiss students.

2.4.4. Parents’ SES

Students’ SES was assessed in the parents’ questionnaire with a
question about the current occupations of the first and second parental
persons of reference, based on the International Standard Classification
of Occupations 2008. Each occupation was coded with an International
Socio-Economic Index of Occupational Status value (Ganzeboom &
Treiman, 2010). For these analyses, the highest value of the parents’

occupations was used.

2.5. Analytical strategy

The comparability of all t1 variables between the intervention group
and the control group was tested using multivariate analyses of vari-
ances (MANOVA). A nonsignificant effect or a low effect size r]2 indicate
that groups are considered equal. The dichotomous migration back-
ground variable was compared between groups using a y° test; the
measure of effect size was ¢. In a subsequent step, correlations between
all study variables for intervention and control groups were calculated to
describe the data. The degrees of correlation were compared between
groups using Fishers z test, and Cohens’ q was used as the measure of
effect size (Lenhard & Lenhard, 2016).

To test Hypotheses 1 to 4, regression analyses were calculated with
the data for the whole sample. As a precondition to testing intervention
effects, response biases between t1 and t2 were analyzed with t-tests and
effect sizes with Cohen’s d (Lenhard & Lenhard, 2016). Students who
participated at both measurement times (longitudinal sample) were
compared to students who participated only in t1 (cross-sectional sam-
ple). Significantly higher mean values were found for students who
participated at both measurement times (longitudinal sample) for
mathematics achievement, t(1,110) = —3.02, p < .01 (two-tailed), and
for teacher expectations in mathematics and German, tgerman(1100) =
—2.04, p < .05 (two-tailed), tmathematics(1095) = —2.43, p < .05 (two-
tailed). The effects were small (mathematics achievement: d = 0.24;
teacher expectations: dgerman = 0.18, dmathematics = 0-22). No significant
differences were found between these two samples in students’
achievement in German, students’ effort, migration background, and
SES. Thus, there was not a response bias.

Percentages of missing data in the intervention group ranged from
0.9% to 25.7% and for the control group from 0.4% to 12.8% (Table 1).
Data were assumed to be missing at random. Therefore, the missing
values were imputed five times in five datasets using the NORM 2.03
program for calculating regression analyses (Schafer & Olsen, 1998).
This program has the advantage that missing values of all variables are
simultaneously estimated. Imputed missing data allow for better esti-
mates in regression analyses than using listwise deletion (Graham,
2009).

Regression analyses to test Hypotheses 1 to 4 were calculated using
Mplus 8.2 (Muthén & Muthén, 2018). Mplus 8.2 analyzed the five
imputed data sets simultaneously by calculating a combined value over
them. The data were structured hierarchically because teachers assessed
all students in their classrooms. Thus, standard errors were controlled
for the multilevel structure by including “type = complex” in the Mplus
syntaxes (Muthén & Muthén, 2018). Students’ prior achievement and
effort in German and mathematics were included as control variables. To
examine whether the effect of students’ migration backgrounds and SES
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on teachers’ achievement expectations differed between the interven-
tion group and the control group, each of these paths was set to zero. A
significant y? value indicated a difference of the paths between the
groups (Byrne, 2012).

3. Results

As a first step, the similarity of the intervention group and control
group was examined by comparing all the variables used at t1 between
the intervention group and control group. A MANOVA with the
following dependent variables with metric scales was conducted:
achievement mathematics, achievement German, teacher expectations
mathematics, teacher expectations German, effort mathematics, effort
German, and SES. The MANOVA indicated a significant difference be-
tween the groups (Hotelling trace F = 6.3, df = 7699, p < .001, partial 2
= 0.059). Univariate effects indicated a significant difference between
groups for achievement mathematics; the other included variables did
not significantly differ between groups. After including the canton var-
iable as a second factor in the MANOVA, the intervention and control
groups no longer differed (Hotelling trace F = 1.5, df = 7, 694, p = .16,
partial 42 = 0.015). The factor canton was significant (Hotelling trace F
= 4.3, df = 35, 694, p < .001, partial 112 = 0.042). In line with prior
studies, the results showed significant differences in math achievement
between cantons (Konsortium Uberpriifung der Grundkompetenzen,
2016). The number of migrant students did not differ between the
intervention and control groups, y? = 2.7, df = 1, p = .10, ¢ = 0.06).
Thus, one can assume the intervention group and control group were
comparable.

3.1. Bivariate correlations with study variables

Bivariate Pearson correlations between the variables were estimated
using SPSS version 25 (Table 2). Correlations, which differed in their
levels of significance between the control group and the intervention
group, were analyzed with Fischer’s z test for differences between the
samples. The results showed that teacher expectations in mathematics
and German at t1 and t2 in the intervention group and the control group
were significantly related to students’ migration backgrounds, parents’
SES, students’ achievement in mathematics and German (t1, t2), and
students’ self-reported effort in mathematics and German (t1). The
correlations of students’ migration backgrounds and their achievement
in mathematics (t1, t2) differed significantly between the control group
and the intervention group (zg = 3.13, p < .01; z¢» = 2.58, p < .05), but
the effect size of these differences in correlations was small across both
measurement times (migration background x achievement mathema-
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mathematicsiy: Cohen’s ¢ = 0.19). The other correlations did not differ
between the control group and the intervention group. This is additional
evidence that the intervention group and the control group were
comparable.

3.2. Biased teacher expectations

Hypotheses 1 and 2 assumed students’ migration backgrounds and
SES influence subject-specific teacher expectations after controlling for
students’ achievement and effort. To test Hypotheses 1 and 2, regression
analyses with data from the control group and intervention group were
calculated (Table 3). The data from the two groups were analyzed
together to increase the power of the analyses and because the groups
were considered to be equal regarding teacher expectations. The anal-
ysis tested whether students’ migration backgrounds and parents’ SES
predicted teacher expectations in mathematics and German at t1. The
effects of students’ prior achievement and effort were controlled for.
Students’ SES and migration backgrounds significantly predicted
teacher expectations in mathematics and in German (Hypotheses 1 and 2
were supported for both subjects). Thus, teacher expectations were
biased by students’ SES and migration backgrounds at the beginning of
the school year.

Table 3
Effect of students’ migration backgrounds and SES on teachers’ achievement
expectations in mathematics and German on the pretest (y7).

Variable Model 1a Model 2a
T-Expectations y; (n = T-Expectations gy (n =
860) 860)
P (SE) B (SE)
S-Migration —0.06" (0.03) —0.07* (0.04)
backgroundy
P-SES; 0.17%** (0.04)
S-Achievementy; 0.447*
S-Achievementg; 0.50%** (0.03)
S-Effortyn 0.27%* (0.03)
S-Effortgy 0.15%** (0.03)
R? 37% 42%

Note. T = teacher data; S = student data; P = parent data; ¢ = German; y; =
mathematics; (; = first measurement time; SES = highest family SES. Migration
background: 0 = Swiss nationality, 1 = Foreign nationality.

" p < .05, one-tailed.

" p < .001, one-tailed.

tics;;: Cohen’s g = 0.22; migration background x achievement
Table 2
Bivariate correlations across the intervention group and the control group.
Variable 1 2 3 4 5
1. T-Expectationsy 1 0.66"*
2. T-Expectationsg 1
3. T-Expectationsyiz 0.66%*
4. T-Expectationsg 0.80**
5. S-Achievementyy 0.44%
6. S-Achievementg 0.61%*
7. S-Achievementy» 0.53%*
8. S-Achievementg, 0.61%*
9. S-Efforty 0.28%*
10. S-Effortga 0.28%*
11. S-Migration —_0.26%*
backgroundy
12. P-SESy 0.26%* 0.30%* 0.28%* 0.33* 0.207*

6 7 8 9 10 11 12
0.58"* 0.49** —0.16"*
0.44** 0.62** —0.26"*
0.58%* 0.47° —0.14*
0.42%* 0.62%* —0.24"*
0.81%* 0.56** —0.23**
0.61%* 0.81%* —0.31**
1 0.65* —0.24**
0.66"* 1 —0.35"*
0.22%* 0.15"* -0.09
0.16"* 0.22° —0.14*

—0.06 —0.22° 1
0.27%* 0.23%* 0.27** 0.05 0.02 —0.26"* 1

Note. Above the diagonal: intervention group: (227 < n < 324); below the diagonal: control group (225 < n < 521). T = teacher data; S = student data; P = parent data;
¢ = German; y; = mathematics; ;; = pretest; o = posttest; SES = highest family SES. Migration background: 0 = Swiss nationality, 1 = foreign nationality.

" p < .05, two-tailed.
" p < .01, two-tailed.
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3.3. Intervention effects on biased teacher expectations

To test Hypotheses 3 and 4, multigroup regression analyses were run
(Table 4). The results in mathematics showed a significant effect of
students’ migration backgrounds on teacher expectations at t2 in the
control group after controlling for teacher expectations at t1, student
achievement, and student effort. If the path between students’ migration
backgrounds and teacher expectations in mathematics at t2 was con-
strained to be equal between the groups, the y? value was significant
(;(2[1] = 10.8, p < .001). Thus, the effect of students’ migration back-
grounds on teachers’ expectations in mathematics differed significantly
between the groups (Hypothesis 3 was supported for mathematics). If
the path from parents’ SES to teachers’ expectations in mathematics at
t2 was constrained to be equal between the groups, the ;{2 value was not
significant (y2[1] = 0.09, p = .76, Hypothesis 4 was rejected for
mathematics).

If the path between teachers’ expectations in German and students’
migration backgrounds was constrained to be equal between the groups,
the 42 value was not significant (y2[1] = 0.15, p = .70, Hypothesis 3 was
rejected for German). Further, the parents’ SES predicted teachers’ ex-
pectations in German at t2 in the control group, but not in the inter-
vention group. After setting the path as equal between the groups, the y2
value was not significant (;(2[1] = 0.24, p = .62). Thus, the effect did not
differ significantly between the groups (Hypothesis 4 was rejected for
German).

4. Discussion

This study aimed to examine biased teacher expectations in German
and mathematics and to modify biased teacher expectations by imple-
menting an intervention. As hypothesized, the results showed that
teachers underestimated the achievement of students with migration
backgrounds and low SES at the pretest, which is in line with prior
research (Carigiet Reinhard, 2012; Lorenz, 2018). In addition, the re-
sults supported the assumption that biased teacher expectations of stu-
dents can be modified. The intervention positively influenced teacher
expectations in mathematics, so they were no longer biased by students’
migration backgrounds. Although the intervention effect was only found
for migration background (not for SES) and only in mathematics (not in
German), the fact that it was found in a control group study using
quantitative methods and controlling for SES, prior expectations, and
student achievement and effort enhances the findings’ relevance.

This finding provides evidence for the effect of a combination of
three strategies: informing teachers about theory on teacher expecta-
tions and about biased teacher expectations, creating teacher awareness

Table 4
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of biased expectations toward students with low SES and students with
migration backgrounds, and applying theory and information to teach-
ing the students in the classrooms. However, whether some strategies
were more effective than others cannot be determined. Although
providing information could create an understanding of the concept of
expectations, creating awareness could serve as a motivational factor
prompting change. Applying the intervention’s lessons to teaching their
students makes the intervention concrete and convincing. Yeager and
Walton (2011) and Rubie-Davies (2015) indicated that helping teachers
apply the theory to their individual classrooms and students is a decisive
factor in reducing bias and improving outcomes. Thus, the combination
of providing information, creating awareness, and implementing
changes in the classroom seems to be crucial (Yeager & Walton, 2011).

Contrary to expectations, the intervention did not modify teacher
expectations biased by student SES. One possible explanation could be
that the intervention workshops focused more on the topic of migration
than they did on low SES. Workshops with greater focus on how low SES
can bias teacher expectations might help modify teachers’ low expec-
tations (Timperley & Phillips, 2003). Another possible explanation is
that the SES bias is more entrenched. In line with Lorenz et al. (2016),
the presented findings show that SES is a stronger predictor of biased
teacher expectations than migration background. This could make
teacher expectations that are biased by student SES more difficult to
modify.

By the end of the school year, migration background no longer biased
teacher achievement expectations in German in the control group.
However, the expectations in mathematics remained biased by migra-
tion background. Frequent contact with persons of a stereotyped group
can change biased expectations in a domain, so expectations become
accurate (Glock, 2016; Pettigrew & Tropp, 2008). Teacher expectations
in German may rely on observations of students in class and at recess,
while teacher expectations in mathematics are influenced only by ob-
servations of the student specifically while engaged in mathematics.
Therefore, teachers might have formed more accurate evaluations of
students’ German skills and established more accurate achievement
expectations in German (Smith, 2007), but not in mathematics.
Participating in the study might have reinforced this process. Teachers
in the control group were informed about the study’s general goals.
Though only general information was given, teachers could have been
influenced to observe migrant students’ German skills more carefully
(Hawthorn effect; Coombs & Smith, 2003). Thus, the stereotype actively
continued to bias teachers’ expectations in mathematics, explaining the
unchanged biased teacher expectations in mathematics at the posttest in
contrast to the unbiased teacher expectations in German at the posttest.

Moreover, in the control group, SES no longer biased teacher

Effect of students’ migration backgrounds and SES on teachers’ achievement expectations in mathematics and German on the Posttest (i) after an intervention

(Multigroup Regression Analyses).

Variable Model 1a intervention T- Model 1b control T-Expectations Model 2a intervention T- Model 2b control T-Expectations
Expectations yy2 (n = 327) M2 (n = 533) Expectations g (n = 327) Gz (n =533)
p (SE) p (SE) p (SE) p (SE)

S-Migration 0.01 (0.04) —0.12%%(0.03) 0.02 (0.03) —0.03 (0.03)

background;;

P-SES;; 0.04 (0.04) 0.04 (0.03) 0.07 (0.06) 0.06* (0.03)

T-Expectationsy 0.68"** (0.04) 0.69** (0.04)

T-Expectationsgy 0.64"** (0.05) 0.64**(0.04)

S-Achievementyyo 0.15* (0.05) 0.12%** (0.04)

S-Achievementg 0.17%*(0.06) 0.18"** (0.03)

S-Effortyn 0.07*(0.07) 0.06** (0.03)

S-Effortge 0.11%%(0.04) 0.09%*%(0.03)

R? 67% 69% 67% 68%

Note. T = teacher data; S = student data; P = parent data; ¢ = German; ; = mathematics; ;; = pretest; » = posttest; SES = highest family SES. Migration background: 0

= Swiss nationality, 1 = Foreign nationality.
* p < .05, one-tailed.
" p<.0L
" p <.001.
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expectations in mathematics at the posttest, but SES continued to bias
teacher expectations in German at the posttest. The modification of
teacher expectations in mathematics may have resulted from teacher
observations of their low-SES students in mathematics and adapted their
expectations accordingly. This assumption needs further investigation in
future studies.

The study has several limitations. First, the intervention included
three strategies. The collected data did not provide information about
the individual strategies. The findings indicate only that the combina-
tion of the strategies was effective. Second, the schools and not the
teachers were randomly assigned to either the intervention or the con-
trol group (Zhu, Jacob, Bloom, & Xu, 2012). Thus, when teachers agreed
to participate with their classes, they already knew the study condition.
A preparatory study showed that teachers were not willing to participate
in a study without knowing whether they would have to participate in an
intervention. In addition, the analyses indicated that the intervention
group and the control group were similar. Thus, one can assume the data
collection strategy did not affect the results. Third, the same achieve-
ment tests were used for the pretest and posttest, which could have
resulted in practice effects. However, the probability that practice ef-
fects on the achievement test at the posttest affected the intervention
effects is small, and they would affect both the intervention group and
the control group. In addition, the analyses included achievement data
from only one measurement point at a time (pretest or posttest). More
specifically, the analyses of the intervention effects referred only to the
achievement test at the posttest. Fourth, the study design did not allow
examination of longitudinal effects of modified teacher expectations on
student achievement. Additional studies should investigate the effects of
interventions on biased teacher expectations and on student achieve-
ment. Fifth, the long-term effect of the intervention is unknown.
Whether the teachers maintained their unbiased expectations toward
migrant students in new classrooms would be interesting to know.
Previous studies indicated that teachers may remain aware of the effects
of their behavior after the implementation of an intervention (Hui &
Rubie-Davies, 2019; Yeager & Walton, 2011). Sixth, this study focused
on low-bias teacher expectations. Some teachers in the sample may have
had inaccurately high expectations (Gentrup et al., 2020). The analytical
strategy using continuous variables did not allow the distinction be-
tween inaccurately high and low teacher expectations. For example,
finding out whether inaccurately high teacher expectations can be
modified would be interesting. Finally, this study was conducted with
teachers from different schools who taught in Grades 4-6. The inter-
vention might have been more effective if all teachers of the partici-
pating schools were involved in a school-wide intervention
(Neuenschwander & Niederbacher, 2019; Weinstein et al., 1991).
Including all teachers of a school would probably promote a more
intensive exchange among teachers and thus might increase the inter-
vention effect.

5. Conclusion

In line with de Boer et al. (2018), a combination of multiple strate-
gies can help modify biased teacher expectations. Providing information
about the effects of (biased) teacher expectations in combination with
creating awareness and being able to implement theories and behaviors
in concrete classroom situations have proven effective (Yeager & Wal-
ton, 2011). Knowledge of how to modify biased teacher expectations can
be applied in teacher education and in further teacher education. In
addition, intervention programs should address the specific risks of
students with low SES and with migration backgrounds. Finally, when
modifying teacher expectations, the effects of their interactions with
subject specificities need to be considered (Jussim et al., 1996). In line
with prior intervention studies on teacher expectations (e.g., Rubie-
Davies et al., 2015), the effects of the intervention differed between
school subjects. Future research should continue to investigate the
process of how teacher expectations in various subjects are determined
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and how they can be modified effectively to become accurate. Re-
searchers and practitioners in the field need more knowledge of how
biased teacher expectations can be positively influenced to improve the
learning conditions of at-risk students.
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