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Abstract

Recent research has found that a higher ordinal rank within one’s class affects sub-
sequent skill acquisition positively and has linked this finding to the “big-fish-little-
pond-effect”, a popular proposition in educational psychology claiming that assign-
ment to a peer group with lower skills increases one’s confidence in academic abil-
ity. Findings from a lab experiment suggest that salience of the group assignment
mechanism matters for how ability grouping affects ability beliefs. If the assignment
mechanism is non-salient, it does not matter for subjects’ confidence whether they are
assigned to the weaker or the stronger group, however, when the group assignment
mechanism is salient, weaker group assignment makes people less confident. Subjects
are on average less confident when the group assignment mechanism is salient than
when it is non-salient. This is found to be the case due to weaker group assignment
making people more underconfident than stronger group assignment making people
overconfident, indicating that people overweigh negative information as compared
to positive information. These findings may help to understand the effects of abil-
ity grouping in the field and may inform the design of educational and workplace
environments.
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1 Introduction

In recent years, economists have recognized the importance of ability beliefs and

social identity for explaining the motivation of individuals to invest in their human

capital and to sort into different career paths (Akerlof and Kranton, 2002; Ben-

abou and Tirole, 2002, 2016; Heckman et al., 2006; Dohmen and Falk, 2010, 2011).

Whether someone decides to pursue a college degree or to apply for a demanding

job depends on how they judge their academic and work-related abilities. In these

situations our abilities affect our chances of success and thus our beliefs about them

influence the expected payoff of our decisions. Two people with the same abilities

may have very different beliefs about them and thus make very different decisions

and have very different outcomes in life. While individual characteristics, such

as gender (Reuben et al., 2017) and family background (Filippin and Paccagnella,

2012) are known to be correlated with confidence in abilities, the mechanisms bring-

ing about these differences are not well understood. Situational factors, such as the

presence of good or bad feedback have been found to influence people’s beliefs about

their abilities but the effects of more complex social influences, such as the abilities

of people in one’s immediate environment have only recently attracted the interest

of economists.

When people judge their own ability, they may infer their ability level from

comparisons with people in their peer group. For example, someone who finds out

that he can do better math than most of his peers may be led to think that he is

a good at mathematics and may enjoy it more. However, the person at some point

likely encounters another group of people who are on average better at mathematics

than he and he might learn that membership in the two groups depends in some

way on their mathematics ability. Is it still beneficial for the individual’s confidence

to be in a weaker group, or not, when both the own as well as other groups can be

observed? In other words: Do individuals assign correct weights to ability signals

that come from within-group and between-group comparisons?

These questions are important because in different areas of life, such as work and
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education, groups of different abilities are deliberately formed, often with the inten-

tion of improving overall individual performance. However, the empirical evidence

suggests that ability grouping may have negative effects on performance (Hanushek

and Wößmann, 2006; Malamud and Pop-Eleches, 2011; Guyon et al., 2012; Kerr

et al., 2013), although experimental studies that control for environmental factors

have found positive effects (Duflo et al., 2011; Booij et al., 2017). More recently,

Murphy and Weinhardt (2014) as well as Elsner and Isphording (2017) identified

positive effects of having weaker students within one’s group on one’s long-term

academic outcomes and suggest that higher confidence in abilities due to favorable

within-group comparisons are the driving force behind this finding. Additionally,

experimental studies have shown that between-group comparisons may matter for

academic performance. If a person is a member of a group that stereotypically is

worse at a given task, salience of this fact may have a negative effect on this per-

son’s outcomes (Coffman, 2014; Dee, 2014). In many real-world situations people

may have some idea about both their standing within their group and how their

group compares to other groups (cf. Trautwein et al., 2006), however the inter-

action of within-group and between-group information on ability beliefs is not yet

well explored. The net effect of assignment to a weaker group on confidence may

be negative or positive, depending on the information available to people as well as

how they interpret it.

In this paper, we study the effects of assignment to a weaker group versus a

stronger group on confidence and subsequent performance in a laboratory experi-

ment. In our setting, group assignment depends imperfectly on ability so that the

ability distributions of the two groups overlap. This implies that the ability signal

from group assignment is noisy, which, on the one hand, increases uncertainty that

leaves room for interpretation by the subjects and, on the other hand, generates ran-

domness of group assignment that allows for the causal identification of the effect of

group assignment on ability beliefs and subsequent performance. We randomly vary

whether subjects only receive information about their performance relative to their
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group or whether they learn additionally whether they were assigned to a weaker or

a stronger group and that group assignment depends imperfectly on ability. This

allows us to study the causal effects of assignment to a weaker or a stronger group,

and its interaction with salience of ability grouping, on confidence in ability and

subsequent test outcomes.

We find, first, that the effect of assignment to a weaker group on confidence

depends on the salience of ability grouping. When ability grouping is non-salient, it

does not matter for subjects’ confidence whether they were assigned to the weaker

or the stronger group. However, when ability grouping is salient, assignment to

the weaker group makes people less confident in their abilities. Second, subjects

on average gave quite correct estimates of their ability rank, when grouping was

non-salient. However, when grouping was salient, subjects who were assigned to the

stronger group were significantly overconfident while subjects who were assigned

to the weaker group were significantly underconfident, indicating that people over-

weighed ability signals coming from between-group information. Also, subjects who

learned they were assigned to the weaker group were more underconfident than sub-

jects who learned they were assigned to the stronger group were overconfident. This

difference cannot be explained by lower ability subjects reporting less correct beliefs,

rather, it shows that people overweighed negatively surprising information as com-

pared to positively surprising information. Third, results also suggest that higher

ability subjects perform worse if they learn they were assigned to a weaker group,

while lower ability subjects perform better when learning that they were assigned

to a weaker group. We do not find this difference when ability grouping is non-

salient. These findings indicate that when people are sorted into different ability

groups, within-group and between-group information interact in complex ways to

affect ability beliefs and subsequent performance.

To our knowledge, this is the first study to show causal effects of ability grouping

on ability beliefs. It shows that both within-group and between-group information,

which may not be processed symmetrically, matter for people’s beliefs about their
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abilities. The results of this study demonstrate that the effects of one’s group’s

abilities on beliefs in own ability and subsequent performance are sensitive to infor-

mation about the group assignment process. For this reason, one should be careful

when interpreting effects of peer group ability on performance from field experiments

in which the rules determining group assignment are non-salient (as e.g. in Duflo

et al. 2011; Carrell et al. 2013; Booij et al. 2017) as these effects may not hold once

people understand that groups of different abilities were formed deliberately.

The paper is structured as follows: Section 2 summarizes the related literature,

Section 3 describes the experimental design, Section 4 presents and discusses the

results and Section 5 concludes.

2 Related Literature

Higher confidence in one’s abilities has been found to have beneficial effects on one’s

educational and labor market outcomes (Heckman et al., 2006; Cebi, 2007; Heineck

and Anger, 2010). Recent evidence also suggests that confidence in one’s abilities

may be influenced by the abilities of people in one’s peer group. Murphy and

Weinhardt (2014) find that, controlling for own ability as measured by standardized

test scores at age 11, an increase in rank during one’s primary school class has a

large and significant positive effect on test scores at age 14. The authors also find

that the development of subject-specific confidence is the most likely driver of these

effects. Similarly, Elsner and Isphording (2017) find that, controlling for own ability,

students who have a higher rank within their cohort in high school perceive their

intelligence to be higher, have higher expectations about their future careers and

are more likely to go to college and complete a degree. These studies run counter

to the received wisdom from the peer effects literature that better peers are better

for academic performance but provide evidence in favor of the so called “big-fish-

little-pond effect” (Marsh, 1987), a popular proposition claiming that assignment to
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a peer group with lower skills increases one’s confidence in ability1 that is based on

theories of social comparison processes (Festinger, 1954).

On the contrary, the experimental literature highlights the importance of between-

group comparisons. For example, people infer individual characteristics from group

characteristics, which may lead to self-stereotyping (Coffman, 2014; Dee, 2014).

While the traditional economic approach assumed that people form rational expec-

tations about a group member in terms of the aggregate distribution of the charac-

teristics of his group (e.g. Phelps 1972; Arrow 1973, for an overview of the literature

see Fang and Moro, 2011), the social cognition approach, which has influenced be-

havioral economics, holds that people form intuitive generalizations that allow them

to save mental resources but which may lead to biases in beliefs. The generaliza-

tions are based on real differences between groups and as such contain a “kernel of

truth” but they are selective and may exaggerate between-group differences while

tending to underweigh within-group differences (Schneider, 2004). Several studies

have provided evidence in support of this hypothesis. Recently, Dee (2014) presents

empirical evidence from a framed field experiment that self-stereotyping effects can

be relevant in an education context: Students at a selective college were randomly

assigned to a treatment that primed their awareness of a negatively stereotyped

identity (here: a student-athlete). This social-identity manipulation reduced the

test performance of athletes relative to non-athletes in spite of causing them to at-

tempt to answer more questions. Similarly, Coffman (2014) finds that, conditional

on measured ability, individuals are less willing to contribute ideas in areas that

are stereotypically outside of their gender domain, which is largely driven by self-

assessments rather than by fear of discrimination, and cannot be easily corrected by
1Trautwein et al. (2006) qualify this statement based on correlations between confidence in

mathematics ability and mathematics test scores of students in German secondary schools. In
their study, schools are either in the high, middle, or low ability track or comprehensive schools
that incorporate all three tracks. Controlling for math ability, within tracked schools, students’
confidence is higher in schools of lower ability tracks. However, in comprehensive schools where
different ability tracks can be found under the same roof, making ability tracking highly observable
for students every day, controlling for ability, students’ confidence in the higher and the lower tracks
did not differ significantly. These observations support the central assumption of this study that
both within-group and between-group comparisons of abilities as well as the salience of ability
tracking should matter for students’ confidence in their abilities.
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providing contrary feedback. Furthermore, Albrecht et al. (2013) show that individ-

uals from groups that perform badly on average receive low evaluations, even when

it is known that the individuals themselves perform well. This shows that people

incorporate group information when evaluating individuals even in cases where it is

irrelevant. However, Fryer et al. (2008) cannot reproduce the standard finding that

female performance declines in absolute terms when the experimental instructions

include a passage emphasizing that men outperform women on a given test.

There is a trade-off between a favorable within-group comparison and a favor-

able between-group comparison of abilities as the the within-group effect (“big-fish-

little-pond-effect”) runs counter to the between-group effect, also called the effect of

“stereotype threat”: One can either be “a bigger fish in a smaller pond” or “a smaller

fish in a bigger pond” and it is not ex-ante clear which is better for confidence in

abilities. When assigning correct weights to within-group and between-group abil-

ity signals, it should not matter for one’s confidence whether one is assigned to the

weaker or the stronger group as between-group information would counterbalance

within-group information. However, subjects could possibly place a greater weight

on within-group or between-group information, on positive (Eil and Rao, 2011; Mo-

bius et al., 2011; Grossman and Owens, 2012; Wiswall and Zafar, 2015) or negative

(Ertac, 2011) information, or exhibit other forms of biased belief formation (see e.g.

Albrecht et al. 2013; Butler 2016).

Furthermore, negative information about one’s abilities could both induce higher

(Kuhnen and Tymula, 2012; Azmat et al., 2016; Fischer and Wagner, 2017) or lower

(Buser, 2016) subsequent performance, depending on how subjects’ effort depends

on their ability beliefs. Overall, there is mixed evidence on the association between

feedback and performance (Kluger and DeNisi, 1998; Hattie and Timperley, 2007),

possibly because the relationship between ability beliefs and effort is complex. In

recent years, a number of studies has highlighted the importance of distinguishing

between confidence in abilities that are complements and confidence in abilities that

are substitutes to effort (Santos-Pinto, 2008; Ederer, 2010; Caliendo et al., 2015;
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Spinnewijn, 2015; Fischer and Sliwka, 2017). In a setting of human capital invest-

ment, Fischer and Sliwka (2017) distinguish between confidence in learning ability

– the belief that one can raise one’s probability of being successful by exerting ef-

fort – and confidence in prior knowledge – the belief that one’s probability of being

successful is already high prior to investing any additional effort. The authors show

experimentally that the use of feedback that raises confidence in learning ability in-

creases motivation to strive towards a better outcome. However, the use of feedback

that raises confidence in prior knowledge decreases motivation to strive towards a

better outcome for individuals for whom success was more likely at baseline. Fischer

and Sliwka’s notion of confidence in the effectiveness of effort is equivalent to Ben-

abou and Tirole’s (2002, 2003) notion of confidence as an agent’s (rational) belief

in her own marginal product of effort and possibly captures ability beliefs positively

related to educational outcomes, as e.g. in Heckman et al. (2006), Cebi (2007),

Heineck and Anger (2010), Murphy and Weinhardt (2014), and Elsner and Ispho-

rding (2017). In contrast, their notion of confidence in the baseline probability of

success possibly describes the kind of belief measured in studies that find higher con-

fidence to have negative effects on people’s outcomes (see e.g. Camerer and Lovallo

(1999), Malmendier and Tate (2005), and Niederle and Vesterlund (2007)). The

current study uses within- and between-group information to manipulate people’s

confidence in their learning ability which, according to theory, is complementary to

effort. We therefore expect feedback that bolsters this ability belief to positively

influence effort and in turn performance.

3 Experimental Procedure

The experiment was conducted in November 2016 at the Cologne Laboratory of

Economic Research2 using the experimental software z-tree (Fischbacher, 2007).

Participants were recruited using the software ORSEE (Greiner, 2004) and, upon

arrival, were randomly assigned to one of 32 terminals that were divided by panels.
2Financial support of the Deutsche Forschungsgemeinschaft (DFG) is gratefully acknowledged.
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Before the experiment started, participants received instructions that communica-

tion with each other and the use of mobile phones or pens was not permitted and

that compliance with this rule would be monitored during the whole experiment.

These, and all of the following instructions were given on-screen. Participants were

also informed that they would receive 4 euros for participating in the experiment and

that they could earn additional money by correctly answering questions in several

“learning tests”. They then received instructions for the first learning test, including

the task and the reward scheme, and had to correctly solve a sample question before

they could proceed to the test.

First test Each task consisted in assigning to a city name the first digit of its

corresponding four digit fictitious “city code”. The test consisted of 36 tasks and

subjects earned 0.10 euros for each correctly solved task. Before the test phase,

there was a 10 minutes learning phase during which subjects could study the city

name and code pairs. As shown in Figure 7 in Appendix A.1, during the learning

phase city names were listed alphabetically in three columns and the corresponding

city codes were displayed next to them for three seconds when the button with the

respective name was pressed.3 Subjects could press these buttons as often as they

wanted, without incurring any costs, and in quick succession such that several codes

were be displayed at once. Subjects who did not want to study could leave the study

screen and spend time looking at comics but could return to studying at any time

without this having any implications for them beyond the loss of time. This element

was introduced to allow for opportunity costs of studying. During the 6 minutes

test phase (see Figure 8 in Appendix A.1), city names were displayed in random

order and the correct digit had to be filled in next to them.

Feedback stage (treatment randomization) After the first test, subjects were

informed that they would receive feedback about their “learning ability” relative to

the other participants based on their result in the learning test. On the next screen,
3This feature was meant to capture subjects’ intensity of learning.
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subjects received their feedback. The assignment mechanism of the feedback was as

follows: Subjects were randomly assigned to one type of “ability grouping system”,

which was either “Non-salient Grouping” or “Salient Grouping”. Next, the

experimental software assigned each subject either to the “Stronger Learners”

or the “Weaker Learners” group. Here, the probability of assignment differed

depending on a person’s performance in the first test. Those who in the first test

performed in the upper half relative to the other participants in the session (per-

centile rank <0.5 relative to all) were assigned to “Stronger Learners” with a

probability of 2/3 and were assigned to “Weaker Learners” with a probability

of 1/3. On the contrary, those who in the first test performed in the lower half (per-

centile rank >0.5 relative to all) were assigned to “Stronger Learners” with a

probability of 1/3 and were assigned to “Weaker Learners” with a probability

of 2/3. Depending on the group someone was assigned to, the experimental software

then computed a person’s rank within her group and determined whether this rank

was in the upper (percentile rank <0.5 relative to group) or the lower half (percentile

rank >0.5 relative to group).

As summarized in Table 1 subjects received different information, depending on

the treatment (i.e. “ability grouping system”) they were assigned to (The messages

displayed to subjects in each treatment can be found in Table A.1 in Appendix A.1.):

Non-salient Grouping: Subjects received feedback relative to their group, which

they knew was half the session’s participants and did not learn anything about the

characteristics of the group.

Salient Grouping: Subjects received both feedback relative to their group and, on

the same screen, they also received information about whether they were assigned to

the “Stronger Learners” or the “Weaker Learners” group, which they knew

consisted of half the session’s participants. They also knew that their assignment

depended imperfectly on their ability as they were told that “a better result makes

it much more likely to be assigned to the stronger learners”. Table 1 summarizes

the information provided in each treatment.
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Table 1: Information by Treatment
Treatment: Non-salient grouping Salient grouping

Information: upper/lower half in
group

upper/lower half in
group +

stronger/weaker group

Belief elicitation After receiving feedback, subjects were asked to estimate their

rank with respect to their performance and their effort (in terms of clicks on city

names in the learning phase) in the first test relative to the other participants in

the room (session). They knew that for each of the two rank estimates they would

earn one euro if it was correct.

Second test and questionnaire After indicating their beliefs the next screen

informed subjects that the second test was of the same type, length and duration

as the first test but that this time they would earn 0.20 euros (as compared to 0.10

euros in the first test) for each correctly solved task. They were also informed that,

unlike after the first test, they would not be able to earn any money by estimating

their performance or effort rank relative to other participants. After having read

these instructions subjects proceeded to the learning stage of the second test. As

can be seen in Figure 12 and Figure 13 in Appendix A.1, the second test looked

identical to the first test, it only contained other city names and numbers. When

the test was designed, the questions were randomly assigned to test 1 and test 2 in

order to create “parallel” tests of the same difficulty. After the second test, subjects

were asked to indicate in which of the two tests they believed they performed better

and in which they had invested more effort. They could earn 0.50 euros for each

correct answer. They then filled in a short demographic survey and learned their

earnings from each stage of the experiment.
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4 Experimental Results

The experiment lasted approximately 50 minutes and participants on average earned

11.41 euros. In total 7 sessions were conducted, which were orthogonal to treatments

to rule out self-selection. All participants were university students, who were on

average in their 6th semester of study. 49 percent of participants were female. On

average, 19.8 out of 36 questions in the first test and 22.7 out of 36 questions in the

second test were answered correctly. There were 79 participants in the non-salient

grouping treatment and 78 participants in the salient grouping treatment.4

In Section 4.1 we will analyze the effect of salience of ability grouping and as-

signed group on confidence. Separately for salient and non-salient grouping, we will

then explore the response of people with higher and lower ability to higher and

lower group assignment. In Section 4.2 we will then shed light on the mechanisms

underlying the observed results. In particular, we will (i) address the question to

what extended the observed responses are rational given the information provided

to people and (ii) investigate whether information processing is affected differently

by positive and negative within-group and between-group information. In order to

do so, we will derive rank predictions conditional on feedback and will then study

how well different groups match their predicted ranks. Finally, in Section 4.3 we

will analyze the effects of group assignment and salience of ability grouping on test

outcomes.

We expect, based on prior research (Murphy and Weinhardt, 2014; Elsner and

Isphording, 2017), that when subjects only learn about their standing within their

group, they become more confident when they are assigned to the weaker group.

However, when learning about both their standing within their group and their
4A treatment where participants were not assigned to a group was also conducted to check

whether these two treatments lead to an overall distortion of beliefs. In this benchmark treatment
subjects received feedback about whether their performance was in the upper or lower half relative
to the whole session. 63 subjects originally participated in this treatment, however only 36 obser-
vations are usable due to a programming error. This error affected participants randomly, so that
this treatment is still completely balanced to the other two treatments, as can be seen in Table 6
in Appendix A.2. It may thus, as intended, serve to benchmark the distortions caused by the two
treatments relevant to our research question.
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group’s standing relative to another group, this effect disappears if subjects assign

correct weights to within-group and between-group ability signals, as in this case

between-group information counterbalances within-group information (cf. Trautwein

et al., 2006). However, if subjects overweigh between-group information, the effect

of weaker group assignment is negative, while if they overweigh within-group in-

formation the effect of weaker group assignment is still positive. Furthermore, the

current study gives people feedback about their “learning ability” in order to influ-

ence people’s beliefs in the marginal productivity of learning effort, which according

to theory (e.g. Fischer and Sliwka, 2017), is positively related to learning effort. We

therefore expect feedback that strengthens this ability belief to positively influence

performance.

4.1 Effects of Salience of Ability Grouping and Group As-

signment on Confidence

Our first variable of interest is confidence, which we define as

Confidence = Rank −RankBelief.

Recall from Section 3 that we elicited the RankBelief by asking subjects to

estimate their rank in the first test relative to all other participants in their session.

Likewise, the Rank measures a subject’s actual performance in the first test relative

to all other participants in the same session. Thus, our confidence measure is very

intuitive as it captures the degree to which subjects overestimate or underestimate

their performance relative to the other participants: If someone overestimates his

performance relative to the other participants he will have Confidence > 0, while

if he underestimates his performance relative to the other participants he will have

Confidence < 0.

In the following, we will study the causal effects of salience of ability grouping as

well as its interaction with assigned group on confidence. Then, we will study these
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two effects, as well as the overall effect of group assignment, separately for higher

and lower ability subjects. Note that while the causal effect of salience as well as its

interaction with group assignment can be studied for the whole sample, the causal

effect of group assignment by itself has to be studied separately for the higher and

lower ability subjects as these two groups had different assignment probabilities.5

Figure 1: Effects of Salience of Ability Grouping and Group Assignment on Confi-
dence

Panel A: By Salience
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Note: Panel A shows the effect of salience of ability grouping on confidence. Panel B shows
the interaction effect of salience of ability grouping and group assignment on confidence.

As can be seen in Panel A of Figure 1, confidence was higher when ability

grouping was non-salient than when ability grouping was salient. Man-Whitney U

(M-W U) tests6 show that this difference is weakly significant. As can be seen in
5Higher ability subjects (who performed above the median in the first test) had a probability

of being assigned to the stronger group that was twice as large as the probability of the lower
ability subjects (who performed below the median in the first test). This means that, as intended,
individuals in the weaker group had on average lower ability than individuals in the stronger group.
Our confidence measure captures ability beliefs relative to true ability, so group differences in ability
are controlled for in the graphs. However, as subjects had to state their beliefs in terms of ranks
(#ranks = #subjects in session), the belief scale is restricted from above and from below, which
means that higher ability subjects are more restricted in their possibility to report overconfidence
than in their possibility to report underconfidence, while lower ability subjects are more restricted
in their possibility to report underconfidence than in their possibility to report overconfidence.
This may induce the overconfidence of higher ability subjects and the underconfidence of lower
ability subjects to be underestimated. Within these two groups, the probability of being assigned
to any of the two groups was perfectly random so that the restriction with respect to reporting
overconfidence and underconfidence affected people assigned to the stronger group and the weaker
group equally. Hence, by analyzing the effects of group assignment separately for higher and lower
ability subjects, we can identify the causal effects of assignment to the weaker or stronger group
on confidence.

6All tests in this paper are two-sided, unless stated otherwise.
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Panel B of Figure 1 subjects who were assigned to the weaker group but did not

know that their group was the weaker one were more confident than subjects who

were assigned to the weaker group and knew that their group was the weaker one

(M-W U test: p=0.00). On the contrary, when one was assigned to the stronger

group, knowing whether one’s group was the stronger one did not not significantly

affect one’s confidence (M-W U test: p=0.32).

Table 2: Effects of Salience of Ability Grouping and Group Assignment on Confi-
dence

(1) (2) (3) (4)
Dependent Variable: Confidence If Lower A. If Higher A. If Lower A. If Higher A.
Non-salient Grouping 0.949 3.349∗∗ 3.952∗∗ 10.10∗∗∗

(0.55) (2.54) (2.07) (5.02)
Stronger Group 3.282∗ 4.191∗∗∗ 6.839∗∗∗ 10.65∗∗∗

(1.78) (3.25) (2.71) (6.36)
Non-salient Gr. × Stronger Group -7.482∗ -11.07∗∗∗

(-1.97) (-4.33)
Observations 76 81 76 81
R2 0.117 0.242 0.173 0.413

Note: This table presents the effect of non-salient versus salient ability grouping and
assignment to a stronger versus a weaker group using a linear regression model including a
constant, session fixed effects and robust standard errors. Dependent variable: confidence.
Columns 1 and 3 (2 and 4) show results for lower (higher) ability subjects. t statistics are
reported in parentheses * p<0.10, ** p<0.05, *** p<0.01.

In Table 2 we analyze, separately for higher and lower ability individuals, the

effects of salience, of group assignment, as well as of the interaction between the two.

The regressions are estimated by ordinary least squares and contain heteroscedastic-

ity robust standard errors as well as session dummies and a constant, but no other

control variables. Thus, all the coefficients show causal effects of our intervention.

As can be seen in Columns 1 and 2 both lower and higher ability subjects were on

average more confident (by 3.3 and 4.2 ranks, respectively) if they were assigned

to the stronger group. These effects are marginally and highly significant, respec-

tively. However, only higher ability subjects are affected by the salience of ability

grouping overall. Thus, the difference in confidence shown in Panel A of Figure 1

are largely driven by the response of higher ability subjects. They were on average

3.3 ranks more confident when ability grouping was non-salient. Columns 3 and 4
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present results for the interaction effects between group assignment and salience of

the assignment mechanism. Qualitatively, lower and higher ability subjects respond

similarly but the effects seem to be larger for higher ability subjects. When ability

grouping is salient, both lower and higher ability subjects are more confident when

they are assigned to the stronger group (by 6.8 and 10.7 ranks, respectively). Both

effects are highly significant. Those who were assigned to the weaker group were

more confident (by 4.0 and 10.1 rank, respectively) when they did not learn that

their group was the weaker one. These effects are significant at the 5% and the 1%

level, respectively. F-tests show that when ability grouping was non-salient, it did

not matter for lower or higher ability subjects whether they were assigned to the

weaker or the stronger group (for both p=0.81). Hence the differences presented in

Panel B of Figure 1 are driven by both lower and higher ability subjects.7

4.2 Mechanisms

The above results show that when group assignment is salient, assignment to the

weaker group causes individuals to be less confident than assignment to the stronger

group. Furthermore, weaker group assignment causes subjects to be less confident

when grouping is salient than when grouping is non-salient. The mechanisms un-

derlying these observations can be further explored on three levels. First, we can

investigate to what extend salient and non-salient ability grouping leads to a de-

calibration of beliefs, i.e. to what extend they make people overconfident or under-

confident.8 Second, we can explore to what extend non-salient and salient ability
7Interestingly, higher but not lower ability subjects’ beliefs in their intensity of effort (in terms

of clicks), when ability grouping was salient, responds significantly to group assignment: When
learning they were assigned to the weaker group, higher ability subjects believe to have exerted
less effort than when learning they were assigned to the stronger group. This may indicate that
higher ability subjects attribute weaker group assignment more strongly to effort (rather than to
ability) than lower ability subjects.

8In the benchmark treatment, in which people were not assigned to different groups and received
feedback relative to the whole session, people’s mean confidence was 0.31, which is not significantly
different from 0 (t-test: p=0.69). Hence, without ability grouping, subjects were on average well
calibrated.
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grouping lead people to state “irrational”9 beliefs, i.e. rank beliefs that could not

possibly be correct given the feedback someone received. Third, we can shed light

on how non-salient and salient ability grouping affect the distributions of beliefs.

This may help us to better understand the average treatment effects as well as the

decalibration of beliefs.

Overconfidence and underconfidence When grouping is salient, confidence

could be lower with weaker group assignment than with stronger group assign-

ment due to (1) weaker group assignment making people underconfident and/or (2)

stronger group assignment making them overconfident. Panel B of Figure 1 sug-

gests that the effect is driven mostly by salient grouping making people assigned

to the weaker group underconfident, while they seem well calibrated when grouping

is non-salient. Furthermore, when ability grouping is salient, people tend to be on

average less confident than when ability grouping is non-salient. This could be due

to (1) non-salient grouping making people overconfident and/or (2) salient grouping

making people underconfident. Panel A of Figure 1 suggests that while with non-

salient grouping people have on average quite correct beliefs, they seem to be very

underconfident on average with salient ability grouping.

Using one-sided t-tests of the means of the four groups (stronger group–non-

salient / weaker group–non-salient / stronger group–salient / weaker group–salient)

in Panel B of Figure 1 against the null hypothesis that people have correct beliefs

(Confidence=0) reveals that when grouping was non-salient, subjects were neither

significantly overconfident when assigned to the weaker group (p=0.30) nor signif-

icantly underconfident when assigned to the stronger group (p=0.36). However,

if grouping was salient, subjects who were assigned to the weaker group were sig-

nificantly underconfident (p=0.00) and subjects who were assigned to the stronger
9The feedback given to each person implied that there were certain ranks they were definitely

not occupying. As people were paid for correct rank estimates, it was never optimal for one’s
monetary payoff to report rank beliefs that are definitely false. However, one could think of a
model where an agent benefits from incorrect beliefs, e.g. with respect to his self-image or his
motivation. In this case, false beliefs could possibly be optimal. In our setting, we will abstract
from this possibility and will call beliefs “irrational” if they indicate a rank that was impossible
for a person given the information they had received.
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group were weakly significantly overconfident (p=0.08). Furthermore, a M-W U

test reveals that if grouping was salient, people who were assigned to the weaker

group were significantly more underconfident than people who were assigned to the

stronger group were overconfident (p=0.03). This shows that people assigned a

larger weight to the ability signal from group assignment when it was negative than

if it was positive.

Overall, people become more decalibrated by salient than by non-salient ability

grouping. When ability grouping is salient, they are more decalibrated if they are

assigned to the weaker group than if they are assigned to the stronger group.

“Irrational” beliefs In the following, we will address the question to what extend

the stronger decalibration from salient than from non-salient grouping is “irrational”

given the feedback information subjects received. The feedback given to each person,

while imprecise about their relative position, ruled out certain ranks for them.Thus

some rank beliefs were “irrational” for them to hold. We will also shed light on

the mechanisms that may explain why, when ability grouping is salient, weaker

group assignment leads people to become more decalibrated than stronger group

assignment.

Note that the feedback types explained in Section 3 are not equal to the four

groups analyzed above (stronger group–non-salient / weaker group–non-salient /

stronger group–salient / weaker group–salient). This is because in the non-salient

grouping treatment (stronger group–non-salient / weaker group–non-salient) sub-

jects did not learn their group assignment but only which half they occupied within

their group. Hence, the two feedback types with non-salient grouping are “upper

half within group” and “lower half within group”, which we will call “Non-salient

Grouping – 1” and “Non-salient Grouping – 2”, respectively. By contrast, in the

salient grouping treatment, people learned both whether their group was the weaker

or the stronger one as well as their half within their group. Thus, with salient

grouping, we have four feedback types: “upper half in stronger group”, “lower half

in stronger group”, “upper half in weaker group” and “lower half in weaker group”,
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which we will call “Salient Grouping – 1”, “Salient Grouping – 2”, “Salient Group-

ing – 3”, and “Salient Grouping – 4”, respectively. Furthermore, subjects knew that

their group assignment depended imperfectly on their ability. Hence, they knew

that stronger group assignment did not necessarily imply that one’s performance

was above average, while weaker group assignment did not necessarily imply that

one’s performance was below average.

Figure 2: Information Content of Feedback and Distribution of Beliefs

Group
Half within 

Group

1st Quart. 

(0.00-0.25)

2nd Quart. 

(0.26-0.50)d   

3rd Quart.  

(0.51.-0.75)     

4th Quart. 

(0.76-1.00)

? Upper 60.47 37.20 0 2.33

? Lower 2.78 2.78 38.88 61.11

Stronger Upper 72.22 27.78 0 0

Stronger Lower 0 52.38 14.29 33.33

Weaker Upper 5.56 0 77.77 16.67

Weaker Lower 0 9.52 9.52 80.95Salient Grouping – 4

Information/Belief DistributionFeedback
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Non-salient Grouping – 1

Non-salient Grouping  – 2

Salient Grouping – 1
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   Likely                               Possible                               Impossible  
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Note: This table indicates the likelihood, conditional on feedback, of being ranked in a
given quartile (dark gray: likely, light gray: possible, white: impossible). The numbers
indicate the percentage of people believing to be ranked in a given quartile, conditional
on feedback.

Figure 2 shows the six different types of feedback that were given during the

experiment. For example, if someone was in the non-salient ability grouping treat-

ment he was either told that he was in the upper half within his group or that he

was in the lower half within this group. If he was in the upper half within his group

(feedback type “Non-salient Grouping – 1”), and the ability distributions of the two

groups were not too different, he was likely in the upper half with respect to all the

participants in the session. However, it was theoretically possible that his group

was much worse than the other group. In this case, being in the upper half within

this group could possibly entail being only in the 3rd quartile with respect to all

participants. However, even if his group was so bad compared to the other group

that the two groups’ ability rank distributions did not overlap, given that he was
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told he was in the upper half within his group, it was impossible that he occupied an

ability rank in the 4th quartile (percentile ranks >= 0.75) with respect to all people

in the session. Applying the same reasoning to the other five types of feedback as

well produces the different zones (likely range, possible (less likely) range, impossi-

ble range) that are indicated by the different shadings for the four quartiles. The

numbers in Table 2 indicate the percentage of people, in a given feedback category,

who reported a rank belief in the respective quartile. To give an applied example,

consider subjects who were in salient grouping and were told that they occupied a

rank in the upper half of the stronger group (feedback type “Salient Grouping – 1).

Among them 72.22 percent indicated a rank belief in the first quartile (for them,

the likely range), while 27.78 percent reported a rank belief in the second quartile

(for them, the possible range). None of these people reported a rank in the 3rd or

4th quartile. We can conclude that none of the people who received this type of

feedback reported an “irrational” belief.

With non-salient grouping, the two groups (“upper half within group” and “lower

half within group”) have similar belief distributions over the likely, possible and

impossible range. However, with salient grouping, the picture is different. Here,

of those who were assigned to the weaker group 16.7 and 9.5 percent, respectively,

report beliefs in the impossible range while none of those assigned to the stronger

group do so. Furthermore, those who were assigned to the weaker group seem to state

fewer beliefs in the possible range than those assigned to the stronger group. Among

those of the weaker group, the proportion of people stating a belief in the likely range

seems to be larger (at 77.77 and 80.95 percent, respectively) than among those of

the stronger group (52.38 and 72.22 percent, respectively). In the following, we will

study how similar, overall and within the four quartiles, the belief distributions of

people who received the different types of feedback are.

Belief distributions by feedback types As as shown in Table 2, people who

received the different feedback types had different ranges of likely, possible, and

impossible beliefs. To illustrate this, Figure 14 in Appendix A.3 shows the ex-
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pected ability rank distributions by feedback type resulting from our assignment

mechanism. We can see that the expected rank distributions for subjects who re-

ceived feedback types “Non-salient Grouping – 1” and “Non-salient Grouping – 2”,

and likewise for “Salient Grouping – 1” and “Salient Grouping – 4” as well as for

“Salient Grouping – 2” and “Salient Grouping – 3” are mirror images of each other.

Hence, within these pairs of feedback types the rank distributions that subjects

had to match with their beliefs were the same except for being inverted. Thus, a

straightforward way for testing whether the belief distributions differed from each

other, conditional on feedback, within each of the three pairs is to invert the elicited

rank beliefs of one of the groups within each of the pairs. Next, we can run statistical

tests for the equality of distributions.

Figures 4.3, 4.4, and 4.5 show the inverted belief distributions from the feedback

types whose expected rank distributions are shown on the right hand side of Figure

14 in Appendix A.2 mapped onto the belief distributions from the feedback types

whose expected rank distributions are shown on the left hand side. Furthermore,

they are depicting the expected rank distributions that are shown in Figure 14,

which are identical within each pair after the right hand side distributions have

been inverted. As can be seen in Figure 4.3, which corresponds to comparison

“A” in Figure 2 and Panel A in Figure 14, with non-salient grouping, when people

receive positive feedback (Non-salient Grouping – 1 (NSG–1)), they have a very

similar belief distribution, conditional on feedback, as people who receive negative

feedback (Non-salient Grouping – 2 (NSG–2)). Subjects in NSG–1 seem largely

not to take into consideration that they could occupy a rank in the lower half

while subjects in NSG–2 seem to largely ignore their rank could be in the upper

half with respect to the whole session. A Kolmogorov–Smirnov test shows that

the two distributions are not significantly different overall (p=0.58)10. Testing the

distributions in the four quartiles separately reveals that the 1st quartile of NSG–1

is not significantly different from the 4th quartile of NSG–4 and the 2nd quartile of
10For all Kolmogorov–Smirnov tests in the paper exact p-values from combined (two-sided) tests

are reported
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NSG–1 is not significantly different from the 3rd quartile of NSG–2. However, while

NSG–1 has no observations in the 3rd and the 4th quartile NSG–2 has observations

both in the 2nd and in the 1st quartile (as can also be seen in Figure 2) .

Figure 3: Comparison of Beliefs in Non-Transparent group-
ing (A)
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Note: This graph shows the distributions of the rank beliefs
of subjects who received feedback type “Non-Salient Grouping
– 1”, the inverted rank beliefs of subjects who received feed-
back type “Non-Salient Grouping – 2”, and the (inverted) ex-
pected ability rank distribution for subjects who received feed-
back type “non-Salient Grouping – 1 ” (“Non-Salient Grouping
– 2 ”).

As can be seen in Figure 4.4, which corresponds to comparison “B” in Figure 2

and Panel B in Figure 14, with salient grouping, when people get extreme feedback

(“upper half in stronger group” or “lower half in weaker group”) and it is negative

(Salient Grouping – 4 (SG–4)), “lower half in weaker group”), they tend to inter-

pret it more extremely than when they get positive feedback (Salient Grouping –

1 (SG–1), “upper half in stronger group”). However, among those who get nega-

tive feedback some take into account the possibility that they might have been in

the upper half overall (inverted percentile rank >0.5). When people get extreme

positive feedback they seem to have surprisingly correct beliefs overall. However,

they seem to ignore the possibility that they might have performed in the lower half

(percentile rank >0.5). Kolmogorov–Smirnov tests show that the two distributions
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are not significantly different overall (p=0.25). Testing the four quartiles separately

reveals that the 2nd quartile in SG – 1 and the 3rd quartile in SG – 4 ((inverted)

percentile rank >0.25 and <0.5) are weakly significantly different from each other

(p=0.09). Furthermore, the distributions are different in the 3rd quartile in SG –

1 and the 2nd quartile in SG – 4 ((inverted) percentile rank >0.50 and <0.75), as

SG–1 does not have any observations in the 3rd quartile while SG–4 has observations

in the 2nd quartile (as can also be seen in Figure 2).

Figure 4: Comparison of Beliefs in Transparent grouping
(Extreme Feedback) (B)
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Note: This graph shows the distributions of the rank beliefs
of subjects who received feedback type “Salient Grouping – 1”,
the inverted rank beliefs of subjects who received feedback type
“Salient Grouping – 4”, and the (inverted) expected ability rank
distribution for subjects who received feedback type “Salient
Grouping – 1” (“Salient Grouping – 4”).

As can be seen in Figure 4.5, which corresponds to comparison “C” in Figure 2

and Panel C in Figure 14, with salient grouping, when people get positive feedback

about their group but negative feedback about their standing within their group

(Salient-grouping – 2 (SG–2), “lower half in stronger group”), many of them cor-

rectly take into account that they might in fact have performed in the lower half

relative to the whole session. However, when people get negative feedback about

their group but positive feedback about their standing within their group (Salient-
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grouping – 3 (SG–3), “upper half in weaker group”), they largely ignore the possibil-

ity that they might have performed in the upper half overall. Kolmogorov–Smirnov

tests show that the belief distributions with these two ambivalent feedback types

are significantly different overall (p=0.039). Testing the four quartiles separately

reveals that the 2nd quartile of SG–2 and the 3rd quartile of SG–3 as well as the 3rd

quartile of SG–2 and the 2nd quartile of SG–3 are not significantly different from

each other. The 1st quartile of SG–2 has no observations while the 4th quartile of

SG–3 does. Furthermore, the 4th quartile of SG–2 does have observations while the

1st quartile of SG–3 does not (as can also be seen in Figure 2). Those who received

“lower half in stronger group” feedback seem to correctly take into account that the

partial randomness of our group assignment mechanism implies that one may have

below average performance in spite of being assigned to the stronger group. On the

contrary, those who received “upper half in weaker group” feedback seem to ignore

the partial randomness of our group assignment mechanism and that they may well

have above average performance in spite of being assigned to the weaker group. Note

that the group who seems to ignore the partial randomness of assignment has on

average higher performance in the first test than the group who takes it into account

(M-W U: p=0.062). Thus, the resulting more decalibrated beliefs among those re-

ceiving bad between-group and good within-group information than those receiving

good between-group and bad within-group information cannot be explained by the

former having lower ability as measured by the test (which may be correlated with

the ability to understand the feedback). Rather, negatively surprising group as-

signment seems to lead to a larger decalibration of beliefs than positively surprising

group assignment.
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Figure 5: Comparison of Beliefs in Transparent grouping
(Ambivalent Feedback) (C)
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Note: This graph shows the distributions of the rank beliefs
of subjects who received feedback type “Salient Grouping – 2”,
the inverted rank beliefs of subjects who received feedback type
“Salient Grouping – 3”, and the (inverted) expected ability rank
distribution for subjects who received feedback type “Salient
Grouping – 2” (“Salient Grouping – 2”).

Implications of these findings will be discussed in Section 5 together with the

results for performance.

4.3 Effects of Salience of Ability Grouping and Group As-

signment on Performance

We will now analyze whether ability grouping affects participants’ outcomes in the

second test. First, we will compare the test score averages between people in the

non-salient and the salient grouping treatment. Then we will look at the interaction

effects between the assigned group and salience of group assignment on average test

scores. Note that the bar graphs in Figure 6 are showing raw scores from the second

test. As can be seen in Figure 6, there is neither a significant overall effect of salience

of ability grouping nor an interaction effect of salience of ability grouping with group

assignment on performance.
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Figure 6: Effects of Salience of Ability Grouping and Group Assignment on Perfor-
mance
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Note: Panel A shows the effect of salience of ability grouping on test scores. Panel B
shows the interaction effect of salience of ability grouping and group assignment on test
scores.

In Table 3 the treatment effects of ability grouping on performance are analyzed

separately for lower and higher ability subjects (who had below and above median

performance, respectively, in the first test). Interestingly, we find opposite and

significant effects for the two groups that are disguised when looking at the average

over both groups as in Figure 6. As can be seen in Columns 1 and 2, while lower

ability subjects perform significantly worse (by 3.1 points), higher ability subjects

perform significantly better (by 2.7 points) with non-salient ability grouping than

with salient ability grouping. Columns 3 and 4 show that when assigned to the

weaker group, lower ability subjects benefit from learning that their group is the

weaker one (by 4.1 points), while higher ability subjects suffer from learning that

their group is the weaker one (by 6.6 points).11

Hence, we find that salient ability grouping has a positive effect on the perfor-

mance of lower ability individuals while it has a negative effect on the performance

of higher ability individuals. This is driven by opposite effects for these groups
11We do not find that people’s effort, in terms of revealing information by clicking on city names

in the learning phase, which was meant to measure the intensity of their learning, responded
to our treatments (see Table 7 in Appendix A.3). We infer that subjects rather responded to
the intervention by adjusting their mental efforts and that it may be better use of the revealed
information that improves test outcomes.
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when they are assigned to the weaker group. While the performance of lower ability

individuals increases when they learn that they were assigned to the weaker group,

the performance of higher ability individuals decreases when they learn that they

were assigned to the weaker group. This suggests that, in our setting, higher con-

fidence in ability as measured by the learning test does not clearly result in better

test outcomes. In fact, only for higher ability subjects confidence and subsequent

performance are positively correlated, while they are negatively correlated for lower

ability subjects. For the whole sample, confidence predicts subsequent outcomes

negatively (p=0.027, see Table 8 in Appendix A.3). Although we intended our feed-

back about performance in the “learning test” to influence subjects’ beliefs about

their marginal productivity of effort, which we expected to be positively related to

effort, our feedback possibly (also) influenced a different type of belief.12

Table 3: Effects of Salience of Ability Grouping and Group Assignment on Perfor-
mance

(1) (2) (3) (4)
Dependent Variable: Test Score If Lower A. If Higher A. If Lower A. If Higher A.
Non-salient Grouping -3.053∗∗ 2.743∗ -4.067∗∗ 6.581∗∗

(-2.14) (1.74) (-2.22) (2.59)
Stronger Group -1.783 0.406 -2.984 4.080

(-1.13) (0.26) (-1.33) (1.53)
Non-salient Grouping × Stronger Group 2.528 -6.293∗

(0.83) (-1.82)
Observations 76 81 76 81
R2 0.144 0.099 0.153 0.142

Note: This table presents the effect of non-salient versus salient ability grouping and
assignment to a stronger versus a weaker group using a linear regression model including
a constant, session fixed effects and robust standard errors. Dependent variable: test score.
Columns 1 and 3 (2 and 4) show results for lower (higher) ability subjects. t statistics are
reported in parentheses * p<0.10, ** p<0.05, *** p<0.01.

5 Discussion

We studied the causal effects of assignment to a weaker or a stronger group as

well as its interaction with salience of the assignment mechanism on confidence in
12The belief we manipulated does not seem to be (only) a person’s baseline belief in receiving

a good outcome, which Fischer and Sliwka (2017) show may be negatively related to subsequent
performance, because we find the inverse relationship for higher and lower ability subjects compared
to what they find.
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learning ability and outcomes in a subsequent learning test. To do so, we designed

a feedback intervention that gave people imprecise feedback about either (1) their

standing within their group (whether they performed in the upper or the lower half

relative to their group) or (2) their standing within their group plus their group’s

standing relative to another group (whether their group was stronger or weaker than

the other group). We expected, based on empirical research that finds that students

become more confident in their academic abilities when they have worse classmates

(Murphy and Weinhardt, 2014; Elsner and Isphording, 2017), that when only learn-

ing about their standing within their group, subjects would become more confident

when they were assigned to the weaker group. Furthermore, when learning about

both their standing within their group and their group’s standing relative to another

group, this effect should be expected to disappear if subjects assign correct weights

to within-group and between-group ability signals, as in this case between-group

information would counterbalance within-group information. However, if subjects

overweigh between-group information, the effect of weaker group assignment would

be negative, while if they overweigh within-group information the effect of weaker

group assignment would still be positive.

Our results show that, in the setting we studied, when the group assignment

mechanism was non-salient, it did not matter for subjects confidence whether they

were assigned to the weaker or the stronger group. The signs of the effects suggest

that in this case subjects were slightly more confident when assigned to the weaker

group, however the effect sizes are so small that it would need a much larger sam-

ple size to possibly find a significant effect. Furthermore, we find that if the group

assignment mechanism was salient, weaker group assignment made people less con-

fident. This effect is highly significant and much larger than the positive effect of

weaker group assignment when the assignment mechanism was non-salient. We find

this effect both for lower and higher ability individuals, although it seems to be

even stronger for the latter. We also find that subjects are on average less confi-

dent when the group assignment mechanism is salient than when it is non-salient.
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This is found to be the case due to salient grouping causing subjects’ beliefs to be-

come decalibrated, especially when learning they were assigned to the weaker group.

When grouping was non-salient, subjects on average gave quite correct estimates of

their ability rank. However, when grouping was salient, subjects who were assigned

to the stronger group were significantly overconfident while subjects who were as-

signed to the weaker group were significantly underconfident, indicating that people

overweighed ability signals coming from between-group information.

When ability grouping was salient, subjects assigned to the weaker group were

more underconfident than subjects assigned to the stronger group were overconfi-

dent, indicating that people overweighed negative information as compared to pos-

itive information. Some of those who are told they are in the weaker group report

“irrational” rank beliefs (i.e. beliefs that must be false given the subject’s infor-

mation), while none of those who are told they were in the stronger group do so.

When comparing people who received extreme feedback (“upper half in stronger

group” and “lower half in weaker group”) we find that, conditional on feedback,

these groups did not have significantly different belief distributions although they

represented the two extremes of the ability distribution. However, when it comes to

ambivalent feedback, we find more decalibrated beliefs among those receiving bad

between-group and good within-group information (“upper half in weaker group”)

than those receiving good between-group and bad within-group information (“lower

half in stronger group”), which cannot be explained by lower abilities of the for-

mer group as compared to the latter. Thus, group assignment information seems

to lead to stronger decalibration of beliefs if it is negatively surprising than if it is

positively surprising. This is in line with the finding that people’s beliefs respond

more strongly to negative information (Ertac, 2011) but contradicts the possibly

more common finding that people incorporate positive information into their beliefs

more strongly than negative information (Eil and Rao, 2011; Mobius et al., 2011;

Grossman and Owens, 2012; Wiswall and Zafar, 2015).

With respect to test outcomes, we find that salient ability grouping has a positive
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effect on the performance of lower ability individuals while it has a negative effect

on the performance of higher ability individuals. This is driven by opposite effects

for these groups when they are saliently assigned to the weaker group. While the

performance of lower ability individuals increases when they learn that they were

assigned to the weaker group, the performance of higher ability individuals decreases

when they learn that they were assigned to the weaker group. Past research has

also variously found that performance increases (Kuhnen and Tymula, 2012; Azmat

et al., 2016; Fischer and Wagner, 2017) or decreases (Buser, 2016) in response to

negative performance information. Our findings suggest that in our setting, higher

confidence in learning ability as measured by the test does not have clear benefits

for people in terms of improving their test outcomes. In fact, confidence overall

predicts subsequent test outcomes negatively.

6 Conclusion

To our knowledge, this is the first study to investigate the causal effects of within-

group and between-group information on people’s ability beliefs and performance.

Overall, our results suggest that ability grouping may have negative effects on peo-

ple’s confidence in their ability, especially for those who are assigned to a weaker

group. Being part of a weaker peer group should not generally be expected to make

people more confident. Our results imply that the positive effect of weaker peers on

confidence if relative ability between groups is non-salient may be greatly outweighed

by the negative effect of having weaker peers when people know that their peers are

relatively weaker compared to another group. In line with past findings (Coffman,

2014), negative information about one’s group may lead people to self-stereotype,

i.e. to believe that one has worse characteristics than one actually does. Our results

also suggest that, in settings where ability grouping is done visibly, forming ability

groups may risk harming those people who are negatively surprised by weaker group

assignment more than it may benefit those who are positively surprised by stronger

group assignment.
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The results of this study demonstrate that the effects of one’s group’s abilities

on beliefs in own ability and subsequent performance are sensitive to information

about the group assignment process. Because of this, one should be careful when

interpreting effects of peer group ability on performance from field experiments

where the group assignment mechanism is non-salient (as e.g. in Duflo et al., 2011;

Carrell et al., 2013; Booij et al., 2017) as other effects may prevail once people find

out that groups of different abilities were deliberately formed.

Overall, our findings suggest that the relationship between ability beliefs and

motivation are complex and should be further investigated in future research. Our

study may help to understand the effects of ability grouping in the field by isolating

the effects it may have on ability beliefs. However, we caution that our results are

based on a laboratory experiment that studies the effects in an abstract setting and

further research needs to be done to confirm that our findings hold in educational

or workplace settings.
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A Appendix

A.1 Details on the Experimental Procedure

Test and Feedback Screens

Figure 7: Test 1 (Test Phase)

Figure 8: Test 1 (Learning Phase)

32



Figure 9: Sample Feedback: Non-salient Grouping

Figure 10: Sample Feedback: Salient Grouping

Figure 11: Sample Feedback: No Grouping
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Figure 12: Test 2 (Test Phase)

Figure 13: Test 2 (Learning Phase)
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Treatment Messages

Table 4: Message by Treatment
Treatment: Non-salient grouping Salient grouping

Message:

“The participants in this
room were divided into

two equally sized
groups. With your
learning ability you

occupy a ranking in the
upper [lower] half within

your group.”

“The participants in this room
were divided into to equally sized
groups: The stronger learners
and the weaker learners. There,
a better result makes it much

more likely to be assigned to the
stronger learners. You were

assigned to the stronger (weaker)
learners. With your learning

ability you occupy a rank in the
upper [lower] half among the
stronger (weaker) learners.”
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A.2 Summary Statistics and Balance Checks

Table 5: Summary Statistics
Variable Mean Std. Dev. Min. Max. N

Points Test 1 19.881 7.676 3 36 193
Points Test 2 22.668 7.888 0 36 193
Better Half 0.508 0.501 0 1 193
Confidence -0.451 6.406 -20 19 193
Decalibration 4.793 4.261 0 20 193
Effort 1 239.539 117.775 51 898 193
Effort 2 242.518 120.898 56 672 193
Non-salient Tracking 0.409 0.493 0 1 193
Salient Tracking 0.404 0.492 0 1 193
Stronger Group 0.497 0.502 0 1 157
Better Half in Group 0.409 0.493 0 1 193
Extreme Feedback 1.538 0.505 1 2 39
Ambivalent Feedback 1.462 0.505 1 2 39
Female 0.492 0.501 0 1 193
Semester 5.611 3.483 1 15 193
School GPA 2.574 6.424 0 90 193
Profit 11.41 2.295 5.8 17.6 193
Session 1 0.145 0.353 0 1 193
Session 2 0.135 0.342 0 1 193
Session 3 0.155 0.363 0 1 193
Session 4 0.135 0.342 0 1 193
Session 5 0.15 0.358 0 1 193
Session 6 0.119 0.325 0 1 193
Session 7 0.161 0.368 0 1 193
Humanities 0.098 0.299 0 1 193
Social Science 0.078 0.268 0 1 193
Law 0.109 0.312 0 1 193
Busines Administration 0.295 0.457 0 1 193
Economics 0.161 0.368 0 1 193
Medicine 0.062 0.242 0 1 193
Natural Sciences 0.078 0.268 0 1 193
Other Fields 0.119 0.325 0 1 193

36



Table 6: Balance Check
(1) (2) (3) (4)
Non-

Transparent
Tracking

Transparent
Tracking

No Tracking Overall (1) vs. (2),
p-value

(1) vs. (3),
p-value

(2) vs. (3),
p-value

Female 0.481 0.513 0.472 0.492 0.692 0.931 0.690
(0.057) (0.057) (0.084) (0.036)

Points Test 1 20.418 19.628 19.250 19.881 0.513 0.478 0.801
(0.907) (0.791) (1.391) (0.553)

School GPA 2.101 1.982 2.092 2.051 0.239 0.936 0.399
(0.068) (0.075) (0.100) (0.045)

Semester 5.532 6.000 4.944 5.611 0.408 0.362 0.156
(0.358) (0.438) (0.534) (0.251)

Field of Study 4.304 4.782 4.611 4.554 0.201 0.479 0.710
(0.252) (0.274) (0.322) (0.163)

Session No. 4.177 3.872 3.944 4.010 0.357 0.566 0.856
(0.235) (0.233) (0.303) (0.146)

N 79 78 36 193
Proportion 0.409 0.404 0.187 1.000
Standard errors in parentheses.

A.3 Simulations and Further Results

Figure 14: Expected Ranks by Feedback Type

0
 

.0
2
 

.0
4
 

.0
6
 

A
b
il
it
y
 (
R

a
n
k
s
) 

0 10 20 30 

0
 

.0
2
 

.0
4
 

.0
6
 

A
b
il
it
y
 (
R

a
n
k
s
) 

10 20 30 

Panel A 

Non-salient Grouping –  2 Non-salient Grouping – 1 

0
 

.0
2
 

.0
4
 

.0
6
 

.0
8
 

A
b
il
it
y
 (
R

a
n
k
s
) 

0 10 20 30 

Salient Grouping – 1 

0
 

.0
2
 

.0
4
 

.0
6
 

.0
8
 

A
b
il
it
y
 (
R

a
n
k
s
) 

10 20 30 

Salient Grouping – 4 

0
 

.0
2
 

.0
4
 

.0
6
 

.0
8
 

A
b
il
it
y
 (
R

a
n
k
s
) 

10 20 30 

Salient Grouping – 2  

Panel B 

Panel C 

0
 

.0
2
 

.0
4
 

.0
8
 

.0
6
 

A
b
il
it
y
 (
R

a
n
k
s
) 

0 10 20 30 

Salient Grouping – 3 

Note: This figure shows the distributions of the expected ability
ranks by feedback type. The graphs are based on simulations
applying our ability group assignment mechanism to 64,000 ob-
servations.
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Table 7: Effort Intensity
(1) (2) (3) (4)

Dependent Variable: Effort If Lower Ability If Higher Ability If Lower Ability If Higher Ability
Non-salient Grouping 29.90 -13.18 34.34 17.08

(1.17) (-0.46) (0.97) (0.38)
Stronger Group -43.74 -14.50 -38.48 14.46

(-1.56) (-0.52) (-1.06) (0.32)
Non-salient Gr. × Stronger Group -11.06 -49.62

(-0.20) (-0.76)
Observations 76 81 76 81
R2 0.181 0.128 0.181 0.135

Note: This table presents the effect of non-salient versus salient ability grouping and
assignment to a stronger versus a weaker group using a linear regression model including
a constant, session fixed effects and robust standard errors. Dependent variable: effort in
terms of clicks. Columns 1 and 3 (2 and 4) show results for lower (higher) ability subjects.
t statistics are reported in parentheses * p<0.10, ** p<0.05, *** p<0.01.

Table 8: Correlation between Confidence and Subsequent Perfor-
mance

(1) (2) (3)
Dependent Variable: Test Score All If Lower Ability If Higher Ability
Confidence -0.205∗∗ -0.148 0.0312

(-2.32) (-1.27) (0.24)
Observations 157 76 81
R2 0.081 0.096 0.064

Note: This table presents the correlation between confidence and subse-
quent performance using a linear regression model including a constant,
session fixed effects and robust standard errors. Dependent variable:
test score. Column 1 shows results for all subjects, and columns 2 and 3
show results for lower and higher ability subjects, respectively. t statis-
tics are reported in parentheses * p<0.10, ** p<0.05, *** p<0.01.
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