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Do teachers consider not only an individual student’s performance and abilities but also the number of motivated
peers in a class as a frame of reference when deciding whether or not to recommend them for academic high
school? Given the limited number of places available in such schools in the short run, we argue that a student’s
chances of being recommended depend on the number of competitors and especially whether they already
secured a recommendation for themselves. Using choice experiments presenting groups of three to five students
to pre-service secondary school teachers in Switzerland, we show how the individual probability for a recom-
mendation for the most advantageous school track depends on the size of the reference group. Furthermore,
individual chances are especially affected by the number of other students in the group that the teacher deems fit
for academic high school: The higher the share of competitors in the reference group with a recommendation, the
smaller the individual chances. These effects are robust across samples, methods, and with respect to alternative

mechanisms.

1. Introduction

There is general agreement on the importance of educational tran-
sitions for the explanation of persistent inequalities in education. In this
regard, many researchers have focused on intended and unintended
consequences of purposive social actions made by the agents concerned:
students, their parents, and teachers (Becker, 2003; Boone & Van
Houtte, 2013; Breen & Goldthorpe, 1997, 1997; Stocke, 2007). A second
line of research suggests that one’s educational performance and
attainment is also affected by the academic behavior and achievement of
others, particularly by one’s peers (Hanushek et al., 2003; Imberman
et al., 2012; Sacerdote, 2011; Zimmerman, 2003). While the first
perspective stresses the fact that there is a social, ethnic as well as a
gender gradient in students’ educational opportunities, the second fo-
cuses on reference-group effects caused by the social and academic
composition of the student body (Alexander & Eckland, 1975; Marsh &
Parker, 1984; Thrupp et al., 2002).

In this paper, we focus on the role of teachers as intermediate actors
who influence both the effects of students’ background characteristics as
well as the workings of reference group effects. More specifically, we
elaborate an alternative explanation for the finding that being
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surrounded by high-achieving peers can be detrimental to students’
educational chances. This observation has often been attributed to the
so-called Big-Fish-Little-Pond effect (Alicke et al., 2010; Davis, 1966;
Marsh, 1987; Marsh & Hau, 2003; Marsh & Parker, 1984). However,
instead of focusing on students’ self-concepts or social learning from
peers, we ask how the reference group of motivated students affects
decisions regarding the recommendation of students to the highest
secondary school track in Switzerland (academic high school). Our
approach bears the advantage that individual actions of teachers are
directly observable. Moreover, the literature on reference group effects
mainly focuses on different compositional aspects such as the average
achievement or social background of peers (Grohlich & Guill, 2009;
Huguet et al., 2009; Trautwein et al., 2006) and has largely neglected
the second aspect of the BFLP effect: the size of the pond (Alicke et al.,
2010; Zell & Alicke, 2009). In Switzerland, teachers in academic high
schools cannot be substituted with teachers in secondary school from
other tracks. Consequently, the number of available places in the highest
track are fixed in the short run. In such a context, the bare number of
competitors likely affects individual chances in a stratified education
system. We therefore examine whether being part of a larger group of
competitors has a detrimental effect on pupils’ educational chances.
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More precisely, we investigate whether teachers use the number of
students who aspire to go to the academic high school as a frame of
reference when deciding whom to recommend. To this end, we collected
data from pre-service teachers using choice experiments in the city of
Bern, Switzerland. In this setting, track recommendations are of special
interest since they enable direct access to the most advantageous school
track in the Swiss school system without further examination. Using an
experimental design, we are able to directly test for the role of teachers
in the formation of reference group effects separately from other relative
comparison mechanisms that work through students’ achievement, self-
concepts and classroom composition.

The remainder of this paper is organized as follows: The next section
outlines the theoretical arguments and reviews the literature. The third
section presents the data, the experimental design and the methods used
to test the hypotheses. This is followed by a presentation of the results in
the fourth section. The paper concludes with a discussion of the main
findings in light of the literature as well as implications regarding
educational opportunities in tracked education systems.

2. Background

Ever since Davis (1966) Frog-Pond, Marsh & Parker (1984)
Big-Fish-Little-Pond effects and the Wisconsin model of status attain-
ment (Sewell & Portes, 1969), sociologists and other social scientists
have extensively studied reference group effects in the classroom
context (for summaries see, for example, Epple & Romano, 2011; Sac-
erdote, 2011).

2.1. Reference group effects in education and the role of teachers

A prominent line of research on reference group effects focuses on
the role of peers. A peer effect can be understood as any externality in
which the current behavior, background or outcomes of peers affect
individual outcomes under study (Sacerdote, 2011). Existing research
evolves around the question how an individual student’s academic
performance, both in terms of achievement and attainment, is influ-
enced by peers’ performance or their background (e.g., Dumont &
Ready, 2020; Epple & Romano, 2011; Sacerdote, 2011; Wilkinson,
2002). Depending on the mechanism studied, this research has generally
found heterogeneous peer effects that often depend on a student’s
standing in the ability distribution (Ammermueller & Pischke, 2009;
Lavy et al., 2012). An often referred to concept suggests that high per-
forming students lower the self-concepts of their peers, which results in
lower educational achievement (Davis, 1966; Grohlich & Guill, 2009;
Huguet et al., 2009; Marsh & Hau, 2003; Marsh & Parker, 1984; von
Keyserlingk et al., 2019). Such Big-Fish-Little-Pond (BFLP) effects are
furthermore found to be stronger in smaller groups (Alicke et al., 2010;
Ready & Wright, 2011; Thijs et al., 2010; Zell & Alicke, 2009).

Another line of research on reference group effects focuses on the
mediating role of teachers (Esser, 2016). As noted by Richer (1976), for
a reference group effect to take place, the reference group must be
salient and meaningful to the individual. While this is often assumed
implicitly in studies on peer effects, these two conditions are explicitly
met in the case of norm-referenced assessment where teachers evaluate
one student in light of others (Dockx et al., 2019; Preckel & Briill, 2010;
Urhahne & Wijnia, 2021). In this regard, the literature on grading on a
curve shows that teachers evaluate the performance of students in
comparison to the achievement of their classmates (e.g., Andersen,
2018; Bresee, 1976; Calsamiglia & Loviglio, 2019; Dardanoni et al.,
2009). One could assume that especially less experienced teachers could
be “blinded” by the “reflected glory” of successful students in the peer
group (Cialdini et al., 1976), which would result in positive spillover
effects when judging lower achieving students that are surrounded by
high achieving students.

However, other research on the topic has shown the opposite: that
being surrounded by high achieving peers decreases individual grades
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due to a negative comparison, that is, a contrast effect. Moreover, as
Bergold et al. (2022) summarize, there is also evidence for such contrast
effects on teacher ratings of an individual student’s perceived ability. In
this case, the classroom context serves as a frame of reference for
teachers’ evaluations of their students (Hoge & Coladarci, 1989; Maaz
et al., 2008).

On the other hand, in tracked and especially recommendation-based
education systems, the same reference group processes will also affect
educational attainment (Bergold et al., 2022). In this respect, Boone
et al. (2018) work with data from Belgium suggests that teachers rely on
classroom mean achievement as a frame of reference: While the ethnic
and social composition have no effect on their recommendations
regarding transitions to secondary school, the ability composition of
students significantly influences their decisions. In line with a relative
advantage explanation, the authors find a larger likelihood for
low-ability students to be recommended for an academically orientated
track when surrounded by a larger group of low-ability compared to
high-ability peers. The same effects are also found in the German
context, where Bergold et al. (2022) recently found contrast effects, that
is, a negative reference group effect, on teacher ratings of students’
ability, grades in math, and track recommendations. Finally, Baeriswyl
et al. (2011) also report a negative contrast effect on the recommenda-
tion for the academic track in the Swiss context. This is in line with other
evidence from different countries regarding reference group effects on
measures of academic achievement as well as attainment (Grohlich &
Guill, 2009; for a contrasting finding of a positive reference group effect:
Ready & Wright, 2011; Rothenbusch et al., 2016; Timmermans et al.,
2015). However, all the mentioned studies on track recommendations
rely on observational data.

We can think of several different mediating mechanisms that might
explain such reference group effects on tracking decisions. For one, it
has been suggested that teachers’ experience and acquaintance with
their students influences the size of the reference group effect. In this
regard, Bergold et al. (2022) only find negative contrast effects among
teachers who had been teaching their students for at least 3 years, with a
positive effect for shorter acquaintance periods with their classroom.
However, this positive “assimilation” effect was only found for ability
and grades, but not for tracking recommendations. Meanwhile, teach-
ers’ overall teaching experience did not significantly alter the reference
group effect on ability ratings, grades and tracking decisions. Likewise,
Rothenbusch et al. (2016) also report that the negative contrast effect of
being recommended for a gifted program also depends on teacher
experience in a heterogeneous way, being — in some cases — stronger
among teachers with more experience. In contrast, Ready & Wright
(2011) report that teachers with little experience are more likely to rate
students depending on the classroom context, leading to inaccurate
evaluations of individual potential. Urhahne & Wijnia (2021), summa-
rizing the research on accuracy in teacher judgments more generally,
note that in most studies, experience effects are either week or absent.
Batruch et al. (2023), for example, recently also found that the bias in
teacher track recommendation is independent of experience. Conse-
quently, teaching experience likely explains only part of reference group
effects in recommendation decisions, and only in a non-trivial way.

Another explanation for reference group effects in teachers’ recom-
mendation decisions and the heterogenous finding reported above can
be attributed to the institutional setting of a stratified education system
(Rosenqvist, 2018). In this regard, the idea of school tracks already re-
flects the assumption of reference group effects in general and negative
contrast effects in particular (Dumont et al., 2019; Richer, 1976): Stu-
dents are grouped according to ability in order to facilitate learning.
Card & Giuliano (2016), for example, show that especially high
achieving minority students benefit in terms of math and reading scores
when placed in a gifted/high achievement class, because their true po-
tential is underestimated and suppressed in regular classrooms. What is
more, the selection process involved in promotion and recommendation
decisions for the different tracks suggests to teachers, as pointed out by
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Batruch et al. (2019), that status inequality should be maintained and
only the “fittest” students should attend the highest track, even when
achievement is equal. Consequently, even though students might benefit
by learning from higher achieving peers, thus increasing individual ac-
ademic achievement (e.g. Fruehwirth & Gagete-Miranda, 2019;
Hanushek et al., 2003), their educational attainment could still be
lowered. In addition, in a tracked education system, the number of
available slots in the different educational alternatives is — in the short
run - limited and fixed. This capacity limitation gives rise to competition
effects, especially with regard to educational transitions to more ad-
vantageous schools and tracks (e.g., Boone et al., 2018; Calsamiglia &
Loviglio, 2019; Zangger, 2018). Summing up these arguments, teachers
have a pivotal role in translating reference group processes in a stratified
education system into the educational achievement and attainment of
their individual students.

2.2. The present study

Given a stratified, recommendation-based education system and the
results from observational studies that focus on classroom composition
(Bergold et al., 2022; Boone et al., 2018; Dockx et al., 2019), we expect
that teachers evaluate a particular student’s performance and suitability
for different educational tracks by comparing them to other students in
their class. Regarding recommendations for the highest school track, the
frame of reference consists of other eligible students in the class who also
want to attend the highest track. Since each classroom acts as an indi-
vidual frame of reference and thus shapes teachers’ perceptions of their
students, we expect recommendation decisions to vary among teachers.

Furthermore, the probability for a recommendation likely depends
on the number of competitors, that is, the size of the group of students
who would also like to attend the highest track. As it takes time to recruit
specialized teachers, the number of available slots in the highest track is
fixed — in the short run at least. This argument is supported by previous
research that demonstrates — for the same transition and context studied
here — that educational aspirations are positively interdependent at the
neighborhood level. Meanwhile, these higher aspirations of peers
translate into a negative competition effect for the actual transition
(Zangger, 2018). In a recommendation-based system, one explanation
for this finding is that teachers incorporate supply-side information in
their recommendation decisions. What is more, existing experimental
evidence from Switzerland points out that the selective nature of making
arecommendation decision for the highest track suggest to teachers that
they should only recommend the most suitable candidates (i.e., a cream
skimming process; Batruch et al., 2019). Consequently, we hypothesize
that the individual propensity for a recommendation decreases with an
increasing number of peers who also have high ambitions and exhibit
necessary performance levels.

While peer effects are found to be more pronounced in smaller
groups (Thijs et al., 2010), we assume here that a students’ relative
standing in the ability distribution of a given set of competitors is
especially important in larger groups. To ensure a relative advantage in
alarge “pond’ and a limited set of available places, it becomes especially
important to be the “big fish’. Meanwhile, even if peers outperform a
particular student in a smaller group, their chances for a recommenda-
tion for the highest track should be less affected given that the available
slots need to be filled.

The contribution of this paper is thus twofold: First, it provides a
unique experimental assessment of how reference group effects work
through the decisions of teachers. Existing research on peer effects either
neglects the mediating role of teachers or is based on observational data
that do not allow for a direct testing of the underlying decision-making
mechanisms (e.g., Bergold et al., 2022; Boone et al., 2018; Dockx et al.,
2019). Using an experimental design, we manipulate the different
sources of reference group effects in teachers’ recommendation de-
cisions: the social and achievement composition of the reference group
as well as the number of competitors. Meanwhile, due to unobserved
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confounders, studies based on (cross-sectional) observational data
cannot fully disentangle the different reference group mechanisms.
Second, our approach goes beyond existing research on reference group
bias in teacher recommendations. So far, existing research has focused
exclusively on the ability or social composition of the reference group (e.
g., Baeriswyl et al., 2011; Bergold et al., 2022; Boone et al., 2018).
Instead, we explicitly test whether there is a competition effect resulting
from the limited number of available slots in the highest track. Our
approach highlights the importance of taking the institutional setting
into account when studying relative comparison processes. We thereby
identify a further cause of negative effects of high-achieving peers on
educational attainment without contradicting the existing evidence on
positive effects in other domains. Before describing the experimental
design and the analytical approach, we will provide some additional
information about the Swiss education system, the relevance of teacher
recommendations, and on how the linkage of the two causes the sug-
gested competition effects.

2.2.1. The Swiss education system

In Switzerland, compulsory education ends after nine years of
schooling, not including two years of mandatory kindergarten. How-
ever, completing additional education at upper secondary level is the
norm, and only a small share of at most 10 % is not employed, in edu-
cation or training (NEET) directly after completing compulsory
schooling (Hupka-Brunner et al., 2010). Of those not belonging to this
small group, roughly two thirds go on to complete vocational education
and training. The remaining third enrolls in general educational pro-
grams, including academic high schools, previously referred to as the
highest track (FSO, 2020). Graduates of the academic secondary school
track are the only ones with the right to attend any university and almost
any field of study without further examination'. Academic high schools
thus represent the most advantageous educational alternative in
Switzerland in terms of future life chances. Consequently, the transition
under study (to academic high schools vs. other tracks) can be regarded
as the most crucial one for students’ future lives as well as in terms of
inequality of opportunity more generally. In contrast to other secondary
school teachers in Switzerland, teachers in academic high schools hold a
university degree in a specific subject (e.g., a Master’s in mathematics)
and have completed an additional two to three years of teacher training
on top. Consequently, teachers in academic high schools cannot be
substituted by teachers from other school tracks. Meanwhile, teachers
making the recommendation for the academic high schools are sec-
ondary school teachers who studied at a specialized university of teacher
education and usually received a Master’s degree in secondary educa-
tion. Since studying at a university of teacher education does not require
a universal university entry diploma but only a vocational baccalau-
reate, secondary school teachers did not necessarily attend themselves
the academic secondary school track in the Swiss school system.

Although there is some regional variation regarding requirements
and entry procedures for admission to the academic secondary school
track, in general, it is determined by either an exam or by teacher rec-
ommendations, both of which enable direct access (CSRE, 2018).
Moreover, previous grades are also considered in both procedures.
Teacher recommendations ought to be based on pupils’ academic per-
formance as well as on their general classroom and learning behavior,
which includes, for example, learning motivation, concentration skills,
or the capacity to understand new things (Erziehungsdirektion des
Kantons Bern, 2017). In line with the relevant legal foundations,
teachers’ assessments should not primarily constitute a review of past
achievements. Instead, recommendations should be based on teachers’
prognostic evaluation of a student’s fit in a given secondary school track
(Erziehungsdirektion des Kantons Bern, 2017).

1 For some subjects such as medicine and sports science, the number of study
places is limited, there is the additional restriction of an aptitude test.
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On average, less than 4 pupils per class make the transition to the
academic secondary school track. Although the number of young people
transitioning to the highest track has generally increased, the share has
remained relatively stable over the past thirty years (FSO, 2020).
Throughout the past decades, the rate of graduates from the most ad-
vantageous school track has only peaked when the number of students
went down significantly for demographic reasons (CSRE, 2018). This
suggests that, when making their recommendations, teachers consider
the available places in a particular track and fill them up accordingly
(similar to the context of Card & Giuliano’s, 2016 study). Thus, espe-
cially in the case of a large reference group, that is, when many class-
mates want to attend the academic track, we would expect the
individual probabilities for receiving a recommendation to be lower.

At the same time, teachers might have an idea of the workings of
reference group effects in the classroom: Universities of teacher educa-
tion urge future teachers to critically engage with issues such as selec-
tivity and inequality in education and to learn about how contextual
factors, such as social or ethnic origin, influence the educational op-
portunities of students (PH Bern, 2016). Especially teachers in training
and those who graduated only recently might therefore be aware of how
their behavior in general, and particularly the recommendations they
make, can be influenced by compositional and other contextual effects.

3. Methods & data
3.1. Sample

To examine the effects of reference groups on teacher recommen-
dations for the academic school track, we administered a short survey to
prospective secondary school teachers in Bern, Switzerland, in 2017. In
total, 70 pre-service teachers participated in the study, representing a
response rate of 83 % (84 subjects were invited to take part in the study)
and comprising about two thirds of a cohort of prospective secondary
teachers at the institution where they were enrolled. Of the 70 subjects,
one did not complete the experiments described below and another did
not provide all the background information needed in the multivariate
analyses. This leaves us with a total of 68 cases with complete infor-
mation. Even though the sample stems from a single university of
teacher education (of a total of 16 such institutions in Switzerland, the
sample represents almost 10 % of the whole population of future sec-
ondary school teachers. Respondents are between 19 and 45 years old
and were studying for a secondary school teacher’s degree at the time of
data collection. With said degree, these pre-service teachers will teach in
public secondary schools (7th to 9th grade) and will make the respective
track recommendation for their 8th grade students. Even though these
are pre-service teacher, more than 85 % of the respondents already had
experience teaching in secondary schools, while around one half of the
remaining 15 % had previously worked as primary school teachers. On
average, they had about 9 months of teaching experience, while 5 sub-
jects had no experience at all and 4 had 48 or more months of teaching
experience. For the analyses, it is thus crucial that we take this hetero-
geneity in teaching experience into account.

3.2. Choice experiments

Using modified choice experiments, respondents evaluated three
different groups of students from a set of hypothetical classes. A choice
experiment is a type of survey experiment in which respondents are
shown choice sets, each consisting of at least two alternatives and are
asked to choose their preferred option. The options are described with
the same set of attributes, which can take up one of several levels. Each
attribute level corresponds to a treatment state and each alternative
represents a combination of treatments (Ryan et al., 2008; Street, 2007).
When combining the levels of attributes into the single alternatives, and
the alternatives into choice sets, it is important to make sure that the
single treatments are independent of each other. This can be achieved by
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using full factorials, which is the set of all possible combinations of
attribute levels. Alternatively, one can combine the single treatments
efficiently using a subsample of all possible combinations: a fractional
factorial design.

The fractional factorial needs to be constructed in a way that allows
for an unconfounded identification of all effects of interest. It is further
recommendable to construct the alternatives and the choice sets in a
statistically efficient way, such as by balancing the attribute levels and
omitting dominant options2 (Street, 2007). By choosing their preferred
alternative in a choice experiment, respondents reveal their underlying
implicit preferences and the trade-offs they make in their decisions.
Consequently, choice experiments allow researchers to reach a causal
understanding of people’s preferences in a variety of settings. In this
survey, we use a modified version of a choice experiment that will be
described below.

An alternative strategy would have been to use a factorial survey
experiment and present single vignettes of hypothetical students to
teachers (a strategy used by, for example, Klapproth & Fischer, 2018,
20205 Pitten Cate et al., 2016). However, with this approach the refer-
ence group is only implicitly present (e.g., by stating that the vignette
students all belong to the same class) while compositional elements
would need to be explicitly stated (e.g., a particular student’s standing in
the ability distribution of the reference group), rendering the decision
task rather artificial, and thus less reliable. Meanwhile, a choice
experiment would also artificially force teachers to choose just one
student. Our design, however, allows for teachers to express what is
important to them when making a track recommendation in a more
lifelike setting, as they are not explicitly restricted in the number of
students they recommend and their comparisons can be affected by
reference group effects, as in a real classroom.

3.3. Design of the modified choice experiment and operationalization

In this study, the choice sets consist of groups of 3, 4 or 5 hypo-
thetical students of the same class who were described as wanting to
attend the academic track in 9th grade. As elaborated above, in
Switzerland less than 4 students per class are, on average, given the
opportunity to attend this most advantageous school track. Thus, while
in real-world contexts there will be cases with more than 5 students in a
class seeking a recommendation, their teachers might also rarely find
themselves in situations where only very few students or even no one
wants to attend the academic track. Consequently, confronting the
subjects with groups of 3-5 students comes close to the average in real
life.

In the experiment, respondents were asked which pupils they would
recommend for the academic high school. In contrast to traditional
choice experiments where people are asked to choose only one among
the available alternatives in each choice set, respondents were explicitly
asked to make an individual recommendation for each pupil described
in the vignettes. Moreover, they were told that recommending none or
even all students was an equally valid option. This adaptation was made
to accommodate for the fact that in real life teachers are expected to
recommend all students they think have the potential to successfully
complete the academic track.

The student vignettes were constructed as D-efficient fractional
factorials which were then used to construct a series of choice-sets of
three different group sizes (3 vs. 4 vs. 5 students; relative D-efficiency
95.71; Street, 2007). Table 1 depicts all characteristics used in the
experimental setting. An example choice set of four students is shown in
Fig. 1. Each teacher was presented with three such choice sets, one of
each group size. To circumvent potential learning effects, the order of

2 A dominant option is a combination of attribute levels that leads to an
option of which it is reasonable to assume that a large majority would logically
prefer over other options (Huber & Zwerina, 1996; Street, 2007).
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Table 1
Experimentally altered treatments in the choice experiment.
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Characteristics

Values

Students’ characteristics
Gender
Grade last semester
Performance
Participation during class
Learning and study habits
Methods and learning style
Parental education
Parental aspirations
Classroom context
Group size
Subject

0 male, 1 female

4.5,5.0, 5.5

0 better, 1 about the same, 2 worse than before

0 active, 1 not active

0 learns new things easily, 1 needs some time

0 independent & concentrated, 1 not very ind. & c.
0 attended grammar school, 1 didn’t attend it

0 grammar school, 1 vocational training

3,4,5
0 math, 1 German

In what follows, three different 8. grade classes are presented. In the first class, 5 students would like to attend high school next year,
in the second 4 students, and in the third 3 students. Please put yourself in the situation of being their subject teacher in mathematics.
Based on the given information, try to decide for each student whether they should get a high school recommendation. The
recommendation only concerns mathematics, the subject area that you teach.

Class 1:

Who of the following students would you recommend for high school in the subject area of mathematics?
Please put a cross helow each student whom you would give a high school recommendation.

Tom

Sarah Lisa Marc

Grade last semester (math) 5

Development of Better than before
educational performance
(compared with previous

term)

Same as before

55 45 55

Worse than before Same as before

Participation during class Actively confributes Contributes only Contributes only Actively contributes
during class rarely during class rarely during class during class
Sometimes takes Learns new things Sometimes takes Learns new things
Pace of leaming more time to learn easily more time to learn easily
new things new things

Has trouble focusing
and often needs

Has no trouble
focusing and can

Has trouble focusing
and often needs

Has no trouble
focusing and can

Learning habits i i

St : assistance figure things out for assitancs figure things out for

herself/himself herself/himself

Parental educational Attended grammar Did not attend Did not attend Attended grammar
background school grammar school grammar school school
His/her parents would like ..complete grammar ..complete a ..complete grammar ..complete a
their child to... school vocational degree school vocational degree
Grammar school
recommendation Q a - -

Fig. 1. Example choice set of hypothetical students wishing to attend the academic track.

the choice experiments, that is, the group / set size, as well as the order
of the vignettes in each set were randomly altered. The median number
of evaluations for each of the 16 choice sets in this study was 5, although
4 choice sets were only evaluated by two respondents.

Since a recommendation for the highest track should reflect an
assessment of a student’s future potential and not merely be based on
prior academic performance (Erziehungsdirektion des Kantons Bern,
2017), grades as well as performance development in the past year

should be key elements for teachers’ decisions’. In the Swiss education
system, grades range from 1, the lowest, to 6, the highest. The grade 4
equals a “pass”, 5 is considered a “good” mark and 5.5 is given for a

3 Klapproth & Fischer (2018) used a similar methodological approach to
demonstrate that teachers’ recommendation decisions are shaped by the
development of students’ GPAs.
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“very good” achievement. In the experimental design, the grades range
from 4.5 to 5.5. The latter is overrepresented since only students with a
good to excellent performance can usually attend the most demanding
track. The highest grade was not used in the design, since it is very
difficult to achieve and would thus have been an overriding argument
for a recommendation for the highest track. Characteristics that are so
potent are a threat to survey experiments since respondents might fail to
even register the values of the other treatments in their evaluations,
which would potentially lead to biased results (Ryan et al., 2008).

Moreover, teachers are also asked to take students’ learning habits
and their classroom behavior into consideration when making the sec-
ondary school recommendations. To account for this, the choice
experiment provides the respondents with information on students’
participation during class, the pace with which they learn new things,
and their learning habits. While the students are all characterized as
highly motivated to attend the academic track, we altered parental as-
pirations as well as parents’ educational background as part of the
experimental setup. Finally, we also accounted for all two-way in-
teractions in the design of the fractional factorial so that our experi-
mental design also allows us to estimate interaction effects among the
manipulated dimensions.

We opted against excluding any vignettes from the fractional facto-
rial (implausible combinations) since doing so would violate the
orthogonality of the design and lower its statistical power. More
importantly, even the most “extreme” combinations, such as a good
student with an advantageous background whose parents would not like
them to attend the academic track, are not that implausible in the Swiss
context where alternative educational routes such as VET are very
common and, by international standards, have high reputations.

Figure A.1 in the appendix, depicting all pairwise correlations, shows
that the experimentally altered dimensions are indeed independent of
each other. To test the suggested competition effect for scarce places, we
calculate the share of other students in the reference group of a partic-
ular vignette student i that secured a recommendation, that is, y;
= j;ll 2/ (J —1), where J is the number of students in each choice set
and y; is a binary indicator of whether another student j received a
recommendation or not. Similarly, for further robustness analyses, we
also calculate an individual student’s standing in the grade distribution
of the reference group in the same way.

3.3.1. Respondent characteristics

Furthermore, additional data on respondents, in particular their
teaching experience (Fig. A.2 in the appendix), knowledge about the
recommendation process, as well as individual social and migration
background were collected. Descriptive statistics for all the variables are
summarized in the appendix (Table A.1). Although almost all re-
spondents have teaching experience (more than 90 %), it should again
be noted that they have not yet completed their teacher education for
secondary school. Existing research using data from pre- and in-service
teachers in Switzerland, however, finds no difference in their decision
making when recommending students for the highest track (Batruch
et al., 2019). Similarly, Klapproth & Fischer (2018) suggest that both
pre-service and in-service secondary school teachers can be similarly
affected by their implicit attitudes when making educational decisions.
However, as with any experiment, we should nevertheless be careful
when interpreting and generalizing the results. This issue will be
addressed in detail in the conclusion.

3.4. Analytical strategy

Since respondents were asked to rate the suitability of every hypo-
thetical student in each of the choice sets, each vignette (student) can be
treated as an individual observation. After omitting cases with missing
values, this yields a total of 816 decisions (68 pre-service teachers who
rated 3 choice sets with 3, 4, and 5 vignettes, respectively). We use
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multilevel logistic regression models to account for the fact that each
pre-service teacher is responsible for 12 observed outcomes (recom-
mendation: yes/no; Allison, 2009). Thus, we estimate the model

Y=a+Xp+m+e,i=1..n,j=1,.1J, €h)

where i denotes the hypothetical student portrayed in the vignette
andj is the index of the teacher making a recommendation. The matrix X
depicts observed characteristics of both the hypothetical students
seeking a recommendation (i.e., the characteristics in Table 1) and the
observed teacher background characteristics (e.g., their experience,
gender, social and ethnic background). The vector of the corresponding
effects is denoted by g.

Meanwhile, 7; captures the variance at the respondent level, that is,
the extent to which pre-service teachers differ in their decisions (e.g.,
due to unobserved attitudes and beliefs). Since the respondents in our
sample can be regarded as a random sample from the wider population
of pre-service secondary school teachers, we could treat 7; in Eq. (1) as
random and thus opt for a random effects model (Allison, 2009; Clarke
et al., 2015). Before assessing the suitability of a random effects model,
we check whether we could settle for a simpler one-level model such as
an ordinary logistic regression model with clustered standard errors.

The first row of Table 2 reports the result of a likelihood ratio test
comparing the baseline random effect model (model 1 in Table 3) to a
corresponding ordinary binary logistic regression model. The corre-
sponding y? value significantly exceeds the expected value of 1 for no
difference between the two models. Thus, the random effects model fits
the data better than an ordinary binary logistic regression model.
However, while a random effects model seems to be the better choice in
the present case, it is only adequate if the random effect is uncorrelated
with the individual error term (Clarke et al., 2015). To test whether njis
independent of ¢;, we use the well-known Hausman test that examines
whether the random and the fixed effects estimates both target the same

values of § (i.e., we test the null hypothesis that E[Brs] = E[Bz] = B
(Clarke et al., 2015)). From the second row in Table 2, we conclude that
it is safe for us to rely on a random effects model: With a value of 1.35
and an empirical p-value of 0.930, we clearly fail to reject the null hy-
pothesis that the random and fixed effects models target the same values
of B.

4. Results

As a starting point, Fig. 2 shows the number of students that were
recommended by the size of the reference group. The very slight in-
crease in the number of recommended students in larger reference
groups is something that we would expect, because individual charac-
teristics, such as students’ grades, should also make a difference:
Through the random assignment of students to sets, larger sets are more
likely to comprise additional high achieving students (although the
ability distribution, on average, remains about the same). Meanwhile,
the important point is that the number of recommended students in-
creases only slightly, by a factor much smaller than 1 for each additional
student in the reference group. (also see Table B.6 in the online sup-
plementary material for a more detailed discussion of this point). What
is more, from this first impression, it seems that, as expected, re-
spondents recommend on average around 3 students for the academic
track. Since the characteristics of the students (vignette characteristics /
treatments) as well as the vignettes as a whole (combinations of treat-
ments) are independent from each other by design and since they are

Table 2

Testing different model specifications.
Test Test statistic (df) p-value
Logit vs. random effects (LR) 28.43 (1) 0.000
Random vs. fixed effects (Hausman) 1.35(5) 0.930
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Table 3
Random effect models (being recommended for academic high school).
(e8] 2) 3)
Grade last semester 0.540"" 0.541"" 0.482"""
(0.011) (0.011) (0.022)
Participation (Reference: active)
not active -0.0817" -0.085™" -0.0817"
(0.023) (0.023) (0.022)
Learning & study habits (Reference: learns new things easily)
needs more time to learn -0.070"" -0.069™ -0.063"
(0.023) (0.023) (0.022)
Methods & learning style (Reference: high independence & concentration ability
low independence & concentration ability -0.179"" -0.184"" -0.174™"
(0.023) (0.023) (0.023)
Group size -0.025" -0.026" -0.034*
(0.014) (0.014) (0.014)
Teaching experience (months) -0.001 -0.002
(0.001) (0.002)
Share others with a recommendation -0.272""
(0.068)
Teacher: knowledge v 4
Teacher: background characteristics v v
1 1.147" 1.008" 2.371""
(0.394) (0.368) (0.779)
N (groups) 816 (68)
Note: Average Marginal Effects (AME); standard errors in parentheses.
+p < .10. *p < .05. **p < .01. ***p < .001.
Groupsize: 3 Groupsize: 4 Groupsize: 5
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Fig. 2. Number of students recommended by size of choice set.

randomly assigned to choice sets of different sizes, this can be seen as a
first indication that pre-service teachers also take into account the
reference group. This would imply that respondents do not only consider
individual ability and other traits of students when making a recom-
mendation. More importantly, this also implies that being part of a
larger group might indeed lower chances for a recommendation.
Furthermore, it becomes apparent that respondents do not display
behavior implying a forced choice mechanism, in which they try to

avoid recommending all students of a given group — a point that will be
taken up again in the robustness checks.

Moving on to the multivariate analyses, Table 3 depicts the results
from logistic regression models with a respondent random effect (ac-
counting additionally for the choice set level does not improve model fit
nor does it change results — see Table B.3 in the online appendix). Effects
are reported as average marginal effects (AME; Cameron & Trivedi,
2005). The significant random effect 5; suggests that pre-service teachers
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Fig. 3. Share with a recommendation by grades.

differ in their judgements of a pupil’s potential. Although the magnitude
of the random effect is somewhat reduced when controls for observed
respondent characteristics, such as their teaching experience, knowl-
edge about the recommendation process, or their social and ethnic
background are included, their judgements seem to be further influ-
enced by unobserved factors (comparing model 1 with model 2 in
Table 3). Moreover, the models fit the data well (Table B.1 in the online
appendix).

Turning our attention to the experimentally altered dimensions in
the choice sets, we see that not all of them are significant predictors for a
recommendation for the most demanding track®. While this is perhaps
not surprising in the case of the subject (math or German), the missing
effect of parental educational background, which serves as an indicator
of social origin, and of parental educational aspirations needs explain-
ing. First, the absence of an influence of parental education and aspi-
rations could be explained by the fact that the educational aspirations of
the students are held constant (they are all described as highly moti-
vated to attend the academic secondary school track). Second, since we
included students’ grades, primary effects of social origin are already
captured in all models (Becker, 2003; Breen & Goldthorpe, 1997). Third,
as elaborated above, teachers are increasingly made aware of the
enduring effects of social and ethnic origin as part of their education (PH
Bern, 2016). Finally, the lack of significance only implies that re-
spondents in our sample do not discriminate based on obvious measures
of social background (DiMaggio, 1982). They might, for example,
nevertheless punish challenging behavior for some social groups (Gilgen
& Stocker, 2022).

Another variable that fails to have the expected effect is the devel-
opment of students’ educational performance (compared to the prior
semester). The interaction of a student’s grades with the development
thereof has no significant effect either. This suggests that, in contrast to
the intended procedure (Erziehungsdirektion des Kantons Bern, 2017),
grades are taken as an absolute indicator of students performance,
irrespective of students’ potential for development.

All the other characteristics in the experimental design are highly
significant predictors for recommendation decisions. A student’s per-
formance, measured in grades, is the most important predictor. On
average, a unit change in a student’s grade increases the likelihood of
receiving a recommendation for the most demanding school track by 54

4 The corresponding likelihood-ratio test comparing a model with all exper-
imentally altered covariates to model 1 in Table 3 yields a p-value of 0.986. The
two models can be considered equivalent. We therefore only present the result
of models that do not include the insignificant covariates.
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percentage points (p.p.). By contrast, students who do not participate
actively in class, as well as those who take longer to learn new things
have a 8 and 7 p.p. lower chance of being recommended. Similarly,
respondents are 18 p.p. less likely to recommend students who are not
very independent and have trouble concentrating. Meanwhile, re-
spondents’ teaching experience has no effect.

Of primary interest in the present context is that there is indeed a
marginally significant negative effect of 2.5 p.p. for each additional
pupil in the reference group of students with high ambitions. An addi-
tional model introducing the group size as a categorical variable shows
that this can be attributed to the difference between 3 vs. 5 students per
choice set. Comparing models 1 and 2 in Table 3, this effect, as well as all
of the above mentioned, remain unchanged when including respondent-
level control variables (e.g., respondents’ teaching experience or their
social background).

If we go one step further and introduce the share of other students
with a recommendation, the effect sizes are generally reduced (model 3
in Table 3). This, however, is not the case for the group size effect, which
increases in magnitude and reaches conventional levels of significance.
Meanwhile, the share of other students with a high school recommen-
dation has a strong negative effect on the individual chances of being
recommended for the same track. As indicated in Fig. 3, this effect is
strongest for students with grades around 5.0. Grades higher than 5.0
are often informally regarded as a necessary condition for a recom-
mendation — although teachers are explicitly reminded not to base their
recommendations solely on grades (Erziehungsdirektion des Kantons
Bern, 2017). Unsurprisingly, for students who are characterized either
by low or very high grades, the share of others with a recommendation
does not matter as much. Nevertheless, there seems to be a tendency
towards “filling up empty places” with even rather low-performing
students if the peers in their reference group do not receive a recom-
mendation (indicated by the significant differences for students with
grades lower than 5.0. in Fig. 3).

We further explore whether the effect of peers with a recommen-
dation depends on the size of the reference group. Since our sample size
is too small for reliable evidence on interaction effects (Sommet et al.,
2023), we abstain from any substantial interpretation. The corre-
sponding effect in Table A.2 in the appendix suggests that the negative
effect of an increasing share of peers with a recommendation is strongest
in larger groups. However, a replication with a larger sample size is
needed for any substantiated conclusions to be made.

Given the composition of our sample (all respondents are still in
training to become accredited secondary school teachers), we addi-
tionally explore whether the competition effect found before differs with
respondents’ teaching experience. Again, the small sample size impedes
any substantial interpretation of the corresponding interaction effect,
reported in model 5 in table A.2 in the appendix. The combination of a
negative main effect for respondents’ teaching experience together with
the positive interaction suggests that, on average, more experienced
respondents are generally less likely to recommend a student, but they
tend to be less influenced by the size of the reference group”. However,
as mentioned above, this finding should be treated as a preliminary
indication at most.

4.1. Robustness

We assess the robustness of our results based on five complementary
strategies. First, to test whether our models are misspecified, we
compare the results to more parsimonious models as well as to fixed

5 When omitting the interaction between group size and share with a
recommendation from model 5, however, the negative main effect of the size of
the reference group is even more pronounced, pointing out that there is indeed
considerable heterogeneity in its effect according to respondents’ teaching
experience.
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effects regression models that account for unobserved heterogeneity.
Moreover, we run three-level models that explicitly account for the
student (vignette) level, choice set level, and respondent level. Second,
we investigate whether the results are driven by a particular subset of
the sample. Third, we test for alternative reference group mechanisms,
which could potentially result in the same pattern as documented above.
Fourth, we also check for potential learning effects of the respondents.
Fifth, we perform additional analyses at the choice set level to investi-
gate possible dependencies of the documented reference group effects
on the setup of the experiment. Finally, we also check for effects of a
wider frame of reference by using lagged quality characteristics of pre-
vious choice sets evaluated by the same respondent.

The results and patterns of the alternative models, especially when
using respondent fixed effects are comparable to those of the random
effects models reported above. Thus, unobserved heterogeneity seems
not to be a concern (table B.2 in the supplementary material). Also,
using student vignette fixed effects, we find a comparable, even slightly
more pronounced competition effect of about a 5 p.p. lower probability
of being recommended when the size of the reference group increases by
one student. Also, explicitly accounting for the choice set level does not
change results (table B.3 in the online appendix; the corresponding
random effect is not significant). Nonetheless, it should be noted that we
do not find the negative competition effect of the number of peers with a
recommendation in the more parsimonious binary logistic regression
models with clustered standard errors (Table B.1). However, since the
pre-service teachers in our sample differ considerably in their decision-
making, as we can see in the random effects models in Table 3, this is
most likely a reflection of an underspecification of the true process.

Since our sample consists of individuals who have not yet completed
their teacher education, only about 85 % of all respondents have expe-
rience teaching in secondary school. Moreover, model 5 in Table A.2 in
the appendix suggests that the group size effect is attenuated when re-
spondents have more teaching experience in general (e.g., as a primary
teacher). Consequently, the results could be driven by the specific
composition of our sample. Respondents without teaching experience in
secondary school might be particularly prone to resorting to unobserved
heuristics that could bias the results. However, rerunning the analyses
on the subsample of respondents with teaching experience in secondary
schools reveals an identical pattern of effects (Table B.4 in the online
supplementary material).

Moreover, we investigated whether respondents fall back on a rela-
tive comparison process regarding students’ performance. This could be
an alternative explanation for the documented negative competition
effect and a filling up of places in the highest track. To test this mech-
anism, we included two indicators: Whether a student’s grade was below
the peer group average and whether they had the lowest grade in their
peer group. Both factors are not significant, strengthening our inter-
pretation of the results (Table B.5 in the online appendix). Moreover, we
also tested for potential ordering effects of the vignettes in the choice
sets, which would indicate that the design was too demanding for re-
spondents. We do not find any ordering effects.

Additional analyses on the choice set level further strengthens the
interpretation of a contrast or competition effect (table B.6 in the online
appendix). While the number of recommended students is generally
higher in larger group, this positive effect is smaller than 1, resulting in
diminishing individual chances for a recommendation. Moreover, pre-
service teachers in our sample were less likely to recommend all stu-
dents in larger groups, which also suggests that their choice of how
many students to recommend was not driven by the design of the
experiment.

Finally, and in a similar vein, we also checked whether the pre-
service teachers in our sample might consider a wider frame of refer-
ence. Respondents might not only compare students within a given
choice set but also to the ones from choice sets they evaluated before —
corresponding to reference group effects in the real world that not only
work within a given classroom but across classes taught by the same
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teacher. To test this assumption, we employed a lagged variable
approach. However, we do not find any significant effects of the average
grades or learning styles of the students rated in previous choice sets on
an individual student’s probability for a recommendation in the current
choice set (Table B.7 in the supplementary material). Meanwhile, the
competition effect remains unchanged in all models. Thus, the crucial
frame of reference in our experiment is indeed at the level of a student’s
peers from the same class.

Together, these additional analyses make us confident that pre-
service teachers indeed take the reference group of motivated students
into account when deciding on whether or not to recommend a student
for the academic high school track, and that the number of ambitious
peers reduces individual chances, especially if they receive recommen-
dations for the mentioned track. As in any competition, the more com-
petitors one has, and the better they are, the harder it is for an individual
to win the race.

5. Discussion and conclusion

This paper proposed and tested an alternative mechanism for refer-
ence group effects (e.g., Sacerdote, 2011; Zimmerman, 2003), such as
the Big-Fish-Little pond effect (Huguet et al., 2009; Marsh & Parker,
1984). Reference group effects are often conceptualized as influencing
individual educational achievement and attainment either directly
through social learning and comparison processes among students or
indirectly through students’ self-concepts (e.g., Dumont & Ready, 2020;
Feld & Zolitz, 2017; Gibbons & Telhaj, 2016; von Keyserlingk et al.,
2019). Building on different streams of research, we tested an additional
reference group effect that works through teachers’ relative assessments
of students.

Focusing on teacher recommendations for slots in the academic high
school track which is the most demanding and most advantageous sec-
ondary school track in Switzerland, we argued that teachers’ evaluations
of a student’s relative standing in the classroom guides their selection
decisions. Given a — at least in the short run - limited number of slots in
the highest track (teachers in academic high schools cannot be replaced
with secondary school teachers from other tracks), we argued that
teachers subsequently fill up places. Consequently, in addition to a
student’s absolute level of attainment and behavior, the individual
chance for a secondary school recommendation should further depend
on the number of peers who also have high aspirations and especially on
whether they have already ensured a recommendation.

To test our assumptions, we analyzed data from a modified choice
experiment and additional data collected in a survey of 68 pre-service
secondary school teachers in Bern, Switzerland. Respondents were
randomly allocated three different sets of three, four, and five hypo-
thetical students wishing to attend the academic high school. They were
then asked to decide, for each of these students individually, whether
they would recommend them or not. Using logistic regression models
with a respondent random effect, we find that the higher the number of
ambitious peers, the lower the individual chances of obtaining a
recommendation. However, this effect is rather small: An increase of one
competitor amounts to about 3 percentage points lower chances of
receiving a recommendation, which is about 1/15th of the effect of an
increase in prior achievement by one grade. Furthermore, we show that
this effect is mediated by the share of peers the teacher deems fit for the
most demanding track. In line with research from the same (Batruch
et al., 2019) as well as other contexts (Bergold et al., 2022; Boone et al.,
2018; Pit-ten Cate et al., 2016), this effect confirms the assumed
competition mechanism. Against the background of a more or less fixed
number of available places in academic high schools, this result suggests
that teachers take the (perceived) “supply side” needs into account and
fill up the slots accordingly, recommending, on average, only about 3
students—irrespective of the number of students wishing to attend the
academic high school track. This result is also in line with prior research
from the US context, where Hallinan (1992) showed that the number of
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students per track is to a large degree influenced by organizational
factors that are independent of the achievement distribution of students.
Unlike existing studies on reference group effects on recommendation
decisions, using an experimental design enabled us to disentangle the
suggested mechanisms from other, unobserved (peer group and indi-
vidual) processes. What is more, we extend existing research on refer-
ence group effects on teacher recommendations by explicitly outlining
and testing how variation in the class context is taken into account when
making a decision.

Nevertheless, our study has several limitations. First, the results are
based on a small sample of one cohort of prospective teachers in one out
of 14 institutions in Switzerland. More importantly, although almost all
respondents have teaching experience in either primary or secondary
school, they are all still in education. A generalization to the wider
population of in-service secondary school teachers is therefore not
permissible. Meanwhile, other studies suggest only small or no differ-
ences between pre-service and in-service teachers in similar experiments
(Klapproth & Fischer, 2018) and Batruch et al. (2019) show that the
(SES-) bias in recommendation decisions in Switzerland is about the
same for pre- and in-service secondary school teachers. Likewise, Ber-
gold and colleagues (2022) recently showed for Germany that contrast
effects, that is, negative reference group effects, are even stronger in
cases where teachers are more acquainted with their class. Meanwhile,
our own results suggest that more teaching experience could lead to
less-pronounced reference group effects on the allocation of students to
limited slots in academic high schools in Switzerland. However, given
the small sample size and the associated potential problems in esti-
mating interaction effects (Sommet et al., 2023), this finding clearly
needs replication with a larger sample that comprises secondary school
teachers with varying levels of experience.

Second, as with any experiment, the question of external validity
arises. In real life, teachers usually do not directly compare the infor-
mation they have on their ambitious students in the form of a table. In
this regard, it is possible that the setup of the experiment in form of a
modified DCE might have “forced” respondents to compare the por-
trayed students and suggested to them that only a limited number of
students should be recommended. However, a variety of robustness
checks suggests that this was not the case: In small reference groups of
three students, for example, recommending all of them was the second
most common choice, while the number of recommended students
increased by less than 1 with each additional student in the reference
group. More importantly, using a factorial survey as an alternative
approach, the reference group would have to be operationalized even
more explicitly in the setup, being even further away from real life sit-
uations. Additionally, since we find a comparable pattern of effects as in
studies using observational data (Bergold et al., 2022; Boone et al.,
2018) and since the very same competition effect has been found in the
Swiss context at the neighborhood level — where a positive spatial
interdependence of educational aspirations among neighbors translates
into a negative effect for the actual transition to the highest track
(Zangger, 2018) — we are confident that our results are indeed indicative
of the underlying causal mechanisms.

A third concern was that the effect of grades could be overstated due
to the hypothetical setting in the experiment. In real life, teachers have
much more detailed knowledge on the ability and performance of stu-
dents which allows them to judge their fitness for academic track more
accurately. Meanwhile, lacking such in-depth knowledge about indi-
vidual students in the experiment, teachers are more likely to resort to
supposedly objective indicators such as grades. Nevertheless, in line
with existing evidence and the formal prerequisites for making a
recommendation decision in the Swiss context (Batruch et al., 2023;
Urhahne & Wijnia, 2021), pre-service teachers in our sample also
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considered other aspects of student behavior and learning. In addition,
even though about 8 % of students in a cohort usually achieve a 6, the
best grade, we explicitly opted against including this grade in our
experiment because we believed it would be a dominant characteristic:
It is almost unthinkable for a student with this grade not to get a
recommendation. Nevertheless, one could argue that including a wider
range of grades in the experiment would be a stronger test for the
assumed competition effect.

Fourth, even though the robustness checks indicated that re-
spondents do not resort to a wider frame of reference, it is possible that
teachers in the real world consider not only a small group of motivated
students that are actively seeking a recommendation but rather use a
wider frame of reference (e.g., students that they deem fit but who
themselves do not want to attend the academic track). Likewise, the
reference groups in this study are rather small. This implies that the
competition measure — the share of peers with a recommendation — can
take on only few values. Consequently, the share of peers with a
recommendation might suffer from measurement error.

Fifth, the outlined processes are caused both by the structure of the
education system (specialized teachers in academic high schools and a
fixed number of places in the short run) and the relative comparisons
teachers make when deciding on whether a student should be recom-
mended for the highest track. Consequently, our findings only apply to
rather static, track-based school settings that feature a recommendation-
based promotion to advantageous school tracks (e.g., Austria; Belgium,
Germany, Switzerland).

Finally, it is also worthwhile to note that the pre-service teachers in
our sample differ considerably in their decisions. This implies that, aside
from the abilities and characteristics of an individual student and their
peers, a student’s educational chances also depend on additional un-
observed attributes of the teacher making the decision.

Overall, the finding that pre-service teachers compare students to
their classroom peers when making a recommendation, leading them to
have a more or less favorable impression of individual students inde-
pendent of their performance and behavior, and that they fill up slots
accordingly, points to an additional mechanism of educational in-
equalities in tracked education systems (Breen & Goldthorpe, 1997;
Esser, 2016; Hallinan, 1992). Since teachers evaluate students’ fitness
for the highest track in relative instead of absolute terms, their chances
of being recommended for the highest track decrease with the number of
high-performing and ambitious competitors. Consequently, even
high-performing students could be denied the opportunity of attending
the highest secondary school track if they are part of a bigger pond with
even bigger fish. This would be especially detrimental for minority
students who have been shown to benefit the most from more
demanding educational programs (Card & Giuliano, 2016).

Furthermore, since educational attainment and achievement are
crucially linked to social origin (e.g., Becker, 2003; Stocke, 2007), this
relative comparison process can be expected to be especially detrimental
for disadvantaged students facing more privileged peers. In this regard,
recent research by Bergold & Steinmayr (2023) shows pronounced
negative effects on students’ future development for students who are
underestimated by their teachers. This finding is also in line with other
studies that detect heterogeneous peer effects on educational achieve-
ment, with negative effects for disadvantaged students when surrounded
by more privileged peers (e.g., Ammermueller & Pischke, 2009; Batruch
et al., 2019; Fruehwirth & Gagete-Miranda, 2019). Irrespective of social
origin, however, these reference group effects working through the
choices teachers make can be regarded as problematic. They affect
educational chances beyond the individual effort, motivation, and even
performance levels of students and are thus out of line with the merit-
ocratic ideal. In this regard, increasing the accountability of teachers has
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proven to be an effective strategy to decrease such detrimental reference about participants so that participants’ confidentiality is adequately
group effects (Leest et al., 2021; Pit-ten Cate et al., 2016). protected.
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Appendix

Table Al
Descriptive statistics.

Mean SD min max
Experiment
Grade last semester 5.123 0.416 4.5 5.5
Performance development 1.015 0.814 0.0 2.0
Participation during class 0.484 0.500 0.0 1.0
Learning and study habits 0.521 0.500 0.0 1.0
Methods and ways of working 0.498 0.500 0.0 1.0
Parental education 0.515 0.500 0.0 1.0
Parental aspirations 0.496 0.500 0.0 1.0
Student’s gender 0.496 0.500 0.0 1.0
Subject 0.412 0.492 0.0 1.0
Group size 4.167 0.800 3.0 5.0
Teacher characteristics
Total teaching experience (months) 9.265 12.350 0.0 51.0
Knowledge recommendation process 2.882 1.132 0.0 4.0
Female (reference: male) 0.515 0.500 0.0 1.0
Age 24.574 4.339 19 45
Migration background (reference: none) 0.235 0.424 0.0 1.0
Subjective social status 1.574 0.626 1.0 3.0
N (Teachers)* 816 (68)

*After listwise deletion of 24 vignettes (2 respondents) with item nonresponse.

Table A2
RE models with interaction effects.

(€] )
Grade last semester 0.466"" 0.459™"
(0.024) (0.024)
Participation (Reference: active)
not active -0.078™" -0.080""
(0.022) (0.022)
Learning & study habits (Reference: learns new things easily)
needs more time to learn -0.059™ -0.060"
(0.022) (0.022)
Methods & learning style (Reference: high independence & concentration ability
low independence & concentration ability -0.170™" 0.169""
(0.023) (0.022)
Group size 0.060 0.003
(0.040) (0.044)
Teaching experience (months) -0.002 -0.015 * *
(0.002) (0.005)
Share others with a recommendation 0.240 0.061
(0.214) (0.223)
Group size*share with recommendation -0.144* -0.104"
(0.057) (0.058)
Group size*teaching experience (months) 0.003"
(0.001)
Teacher: knowledge v v
Teacher: background characteristics v v
1 2.972"" 3.275""
(0.947) (1.025)
N (groups) 816 (68)

Note: Average Marginal Effects (AME); standard errors in parentheses.
4p < .10. *p < .05. **p < .01. ***p < .001.
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Figure A.1. All pairwise correlations of dimensions in the experiment.
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