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Abstract

This paper presents the result of a field experiment on the effectiveness of non-monetary incentives
on pupils’ achievement on a mathematical multiple choice test. Our sample consists of 2113 pupils
of deprived and high-achieving secondary schools in Germany. Based on a pre-study, we compare the
effectiveness of (i) a medal (ii) a letter of praise to the parents and (iii) a delegation of choice over
incentives. The effect of non-monetary incentives depends on pupils’ socio-economic background. While
they constitute a potentially cost-effective and easily implementable method of motivation in Non-High
Schools, predetermined non-monetary incentives crowd out intrinsic motivation for pupils in High Schools.
In contrast, the endogenous choice of the reward increases pupils’ willingness to prepare for the test and
mitigates the negative effect of predetermined external rewards in High Schools. Additionally, in the
delegation treatment, we find that low-achieving pupils typically choose a reward with a higher signaling

value to their parents, independent of the school type.
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1 Introduction

Pupils often lack the motivation to study mathematics, although mathematical skills yield a large economic

premium and are an important prerequisite for later employment possibilities and wages (Hanushek et al.
2015)) E| Pupils might under-invest in their own mathematical education because they are not aware of their

own production function (Cunha and Heckman! |2007)), they may underestimate the return on education

(Oreopoulos|[2007; |Gneezy, Meier, and Rey—Biel||2011[E| or are afraid of not being accepted by their peers by

performing in a manner that is not consistent with the group’s expectations (Akerlof and Kranton|2005).

Even if pupils recognize the individual importance of mathematical eduction, it has positive externalities,
which may lead to sub-optimal investment. It is thus crucial for educational policy to understand how pupils
are motivated to enhance their performance and improve their attitude toward mathematics.

An economist’s natural recourse to increase performance is through financial incentives. However, imple-
menting monetary incentives in an educational context entails at least three obstacles: 1) it is potentially more
cost-intensive than the status quoEl ii) there is low acceptance for “cash for grades” by teachers and parents

who think that education has value and entails motivation in itself and iii) it raises ethical issues. Moreover,

research on financial incentives in schools has revealed mixed results (Fryer|2011; Bettinger|2012; Levitt et al.|

2012) as these incentives may crowd out internal curiosity and motivation to acquire new knowledge, which
underlines the second concern.
In addition to financial incentives, non-monetary rewards that use public recognition of success may be

effective. There is evidence that they have the power to keep up or increase workers’ motivation (Kosfeld

land Neckermann|[2011; Kube, Marechal, and Puppea/2012) and might also work in schools because children

are often higher motivated by short-run rewards than less tangible long-run rewards (Chelonis et al.|[2004;

Bettinger and Slonim|[2007) [] Furthermore, delegating the choice of the incentive to the recipient has been

shown to have additional positive effects in experimental labor markets (Charness et al.|[2012)). Thus, incen-

tives that aim at recognizing the achievement of a student within the class or that inform a student’s parents

IHanushek et al.| (2015) show in a study across 22 countries that a one standard deviation increase in numeracy skills is
associated with an average increase in hourly wages of 17.8% (see also |[Niederle and Vesterlund| [2010]; |Goodman| [2012]).

JCunha and Heckman| (2007) develop a model of skill formation with multiple stages of childhood in which inputs at different
stages are complements and self-productivity of investment is present. Due to dynamic complementarity—which means that
the marginal productivity of investment depends on the level of skills produced by previous investments—it may be difficult
for individuals to know their educational production function. evaluates the impact of compulsory schooling
on dropout rates. He finds that lifetime wealth increases by about 15% with an extra year of compulsory schooling. According
to , dropouts likely forgo substantial gains to lifetime wealth because adolescents ignore or heavily discount
future consequences when deciding to drop out of school. In the 1990 Eurobarometer Youth Survey, more than 50% of 16 to
25-year olds leaving school at the minimum age indicated that their reason for dropping out was lack of interest or that they
saw no point in going on.

3For example distributed a total of $9.4 million (approx. $348.15 per pupil (treated and untreated)) and
$650.000 (roughly $385 per treated student) were awarded by |[Angrist and Lavy| (2009). [Fryer| (2011)) tests the effectiveness
of financial incentives in Dallas, New York and Chicago. He finds that the incentives offered for educational outputs (such as
better grades) are less effective than incentives for educational inputs, such as attendance or reading books.
offered cash awards to students in Israel who passed their exams as part of an attempt to increase certification rates
among low-achievers. These cash awards led to an increase in certification rates for girls but not for boys because girls devoted
extra time to exam preparation.

4A recent literature review by [Koch, Nafziger, and Nielsen| (2014) offers an overview of other approaches in behavioral
economics—such as self-control, willingness to compete, self-confidence and the influence of the environment—which can explain
educational investment decisions and outcomes in education.




may provide a simple and cost effective way to circumvent the problems of financial incentives. These types of
incentives are accepted and frequently used by teachers (Caffynl/1989)—who are, of course, important stake-
holders in the implementation of the policy—and are politically feasible. Furthermore, pupils’ empowerment
by letting them participate in the learning environment is a positively valued feature.

Thus far, little research has focused on the effectiveness of social recognition of academic merit that may
be a viable alternative in the educational sector. However, extrinsic non-monetary incentives do not come
entirely free either as there is the danger of hidden costs. First—as with monetary incentives—there is the
potential of crowding out intrinsic motivation if rewards are too low-powered or not properly designed (Gneezy
and Rustichini [2000). Second, peer group effects may gain importance, as the performance or changes in
performance will be made public (Bursztyn and Jensen|2015); thus, depending on the audience, recognition
can have ambiguous effects (see also |/Austen-Smith and Fryer Jr| [2005], on ” Acting White”).

The aim of this paper is to test the effects of a variety of recognitional incentives that differ with respect to
the target audience—a medal awarded in front of a student’s peers and a letter sent to a student’s parents—
that might potentially retain some of the power and simultaneously mitigate some of the problems of cash
incentives. Therefore, we provide pupils in secondary schools with non-monetary incentives for individual
improvement in a mathematical test. Rewards are exogenously determined in two of the treatments (Medal
and Letter Treatment), whereas pupils can choose their reward in advance in the Choice Treatment where
the choice of the incentive was delegated to the pupils. In particular, we are interested in how non-monetary
incentives and delegation interact with gender and socio-economic background. Since reputational effects are
grounded in social customs within the classroom and the family environment—and because we do not expect
that the effect of recognitional incentives will change in the short or medium run—we focus on short-run
effects[]

The German school system is characterized by early school tracking, and these tracking choices are
highly correlated with pupils’ socio-economic background (Dustmann/2004; Ditton|2007; [Paulus and Blossfeld
2007)@ We distinguish between High Schools and Non-High Schools; pupils attending High School belong to
families of higher socio-economic status, on average. Our sample consists of younger pupils (fifth and sixth
graders) because non-monetary incentives work better than financial rewards for this group, in particular
(as has been argued by [Levitt et al. [2012], since younger children who are less familiar with cash may be
more responsive to non-financial rewards than older students who are more familiar with cash). Moreover,
increasing educational inputs in younger ages is promising, as these inputs are likely to complement skill
formation in later stages of education (Cunha and Heckman|2007). Our sample of selected schools matches
important indicators of school success on the county level of North-Rhine Westphalia.

We present two sets of results. First, the overall result in which the effectiveness of non-monetary

5 Altering the underlying attitudes towards educational achievements would require different type (and potentially more
costly) interventions; we therefore will test the immediate applicability of an incentive scheme based on recognition.

6School types in Germany differ in their education of teachers because universities offer two different degree programs with
different focus areas. Furthermore, students becoming High School teachers typically have a higher High School graduation
score.



incentives is shown to depend on school type. Pooling over gender and age, we find that the effect on
performance among High School pupils is negative in the Medal and Letter Treatment, while we observe
no significant effect on performance for Non-High School pupils. The difference between the school types
is significant for the Letter Treatment. Among High School pupils, this negative effect can be mitigated
by providing the freedom to choose their incentives. Second, the choice of recognitional incentives depends
on pupils’ ability. We find that low-performing pupils in the Choice Treatment are more likely than high-
performing pupils to choose the parents letter and that low performers in High Schools chose more often the
letter to the parents than low performers in Non-High Schools. Furthermore, pupils in the Choice Treatment
report significantly more often to have prepared for the test than pupils in the Control Treatment.
Although there is ample but mixed evidence on the effectiveness of incentivizing teachers using pupils’

performance (Lavy|[2002; [Springer et al][2011} [Fryer|2013} Muralidharan and Sundararaman|2011) ["] few stud-

ies systematically evaluate the effects of incentivizing pupils. Furthermore, the different level of achievement
regularly achieved at different schools has largely been neglected because previous experimental studies have
mainly focused on deprived schoolsﬁ For developed countries, conducted a series of experiments
in low-performing urban school districts in Chicago, Dallas and New York City and analyzes the effect of
monetary incentives on learning input and testing outputﬂ While input incentives (payments for reading a
book) have a positive effect on performance, output incentives (payments for test performance) do not seem
to be effective. reports on a large scale policy experiment among students in grades three
through six that took place in primary schools in Coshocton, Ohio and shows that monetary incentives may
have different effects based on subject type, i.e., test scores increased in math but not in other subjects.
Notably, there are only a few experiments that use non-monetary incentives in schools, although it appears

that incentives such as recognition are budget-neutral and are appreciated within the pedagogical community.

To the best of our knowledge, the field experiment by [Levitt et al.| (2012)) is the first study in schools in

which the authors compared a recognitional non-monetary reward—an in-class trophy awarded for good

"While teacher incentives in developing countries have shown promising results (Lavy|2002} [Muralidharan and Sundararaman|
[2011)), experiments in the US suggest that teacher incentives are ineffective (Springer et al.[2011} [Fryer||2013). For an overview
of the effectiveness of performance-based pay systems on teachers see |Neal (2011)).

8 A notable exception is |Angrist and Lavy| (2009). Cash awards were provided for low-achieving high school pupils in Israel.
However, the sample consisted of 40 nonvocational high schools with the lowest Bargut (matriculation certificate) ratings in a
national ranking.

9For developing countries, provides an overview of 76 experiments and randomized controlled trials (RCTs)
conducted in schools from the mid-1970s to 2013 and reports that, on average, monetary grants and deworming had effects
on learning outcomes that were statistically insignificant and close to zero. Nutritional treatments, treatments that provided
information to parents or students and treatments that improved school management and supervision had small mean effect
sizes (0.04-0.06 standard deviations) that were not always robust to controls for study moderators. The largest mean effect sizes
included treatments with instructional materials (0.08), computers or instructional technology (0.15), teacher training (0.12),
smaller classes, smaller learning groups within classes or ability grouping (0.12), student and teacher performance incentives
(0.10) and contract or volunteer teachers (0.10).

analyzes monetary team incentives in Benin and finds that an individual incentive treatment works best with
middle-ability pupils and not as well for low- and high-ability pupils. For low-ability pupils, the bonus seems out of range,
whereas high-ability pupils do not have to exercise much effort to achieve the bonus, which weakens the bonus payment. Teams
that are in competition with other teams yielded the best results perhaps because in such a competitive setting, high-ability
pupils are helping low-ability pupils in order to improve the team’s average performance and thus the chance of winning the
bonus.

|Chand, Banerjee, and Bhargabl (2008]) find that uniforms, scholarships and textbooks are the three most important incentives
in Indian schools. In their experiment, incentives are not provided for a specific test score but are based on performance in the
previous year, attendance rate and socio-economic background.




performance on a test—to monetary rewards. Levitt et al| (2012) show that this recognition incentive has

larger effects than monetary incentives for younger pupils. Furthermore, these authors find that incentives

work better when the bonus is paid immediately instead of delayed by a monthH |Jalava, ter Joensen, and)

(2014) is closest to our study; these authors analyze the effect of grading methods (rank-based grading

vs. criterion-based grading) in Swedish schools and provide non-financial incentives—a certificate and a prize
(refillable pencil). Their findings are comparable to ours as pupils are also in grade six and typically twelve
years old. In the criterion-based grading treatment, pupils received grades on an A-F scale based on their
performance, whereas in the rank-based grading treatment, the top three performing pupils within a class

7

received a grade of A. Pupils in the “Certificate-Treatment” were promised a certificate if they exceeded the

criterion-based score for A-B (18 points or more). An additional treatment rewarded pupils if they were

among the top three performing pupils in their class. |Jalava, ter Joensen, and Pellas| (2014) find that the

effectiveness of non-financial incentives differs across the test score distribution and with respect to gender.
Boys and girls increase their performance equally in the rank-based grading treatment, but girls also respond
strongly to the certificate reward. The non-financial incentives primarily work positively for pupils in the
middle quartiles of the ability distribution and crowd out intrinsic motivation for low-ability pupils.

Our contribution to the literature is fourfold. First, we examine the effect of non-monetary incentives on
high- and low-achieving school types, which are differentiated by the socio-economic status of their student
bodies. Until now, the literature has focused primarily on incentives provided in deprived schools. However,
it is of interest to policy makers, teachers and parents to learn how pupils of high-achieving schools react to
these incentives.

Second, we contribute to the growing literature on the effects of empowerment on human performance

by giving pupils the flexibility and freedom to choose their reward beforehand. Individuals who choose their

wage payment exhibit higher performance in experimental labor markets (Charness et al/2012). Individuals

who choose an activity are likely to perform and cooperate better than those who are assigned an activity

(Bo, Foster, and Putterman|2010; Sutter, Haigner, and Kocher|2010). Thus far, little is known of the effect on

effort when people are free to determine their compensation scheme (see [Mellizo, Carpenter, and Matthews|

[2014] for a recent study). To our knowledge, no study has yet applied this method to the educational sector.
Third, we extend the literature on non-monetary incentives in school by extending and comparing the set

of non-monetary incentives. Thus far, a trophy (Levitt et al.[2012)), a certificate and a refillable pencil (Jalava,

10Tn a university setting, |Chevalier, Dolton, and Lithrmann| (2014) conducted a controlled field study among first-year under-
graduate economics students that varied the incentives rewarding effort on a quiz. Incentives included, inter alia, additional
educational material, a book voucher for the top performer or the quiz grade counted for 2.5% or 5% towards the final grade
of the course. |Chevalier, Dolton, and Lihrmann| (2014) find that assessment weighting is highly effective in improving quiz
articipation, which improves performance on the final exam. Each additional quiz improved grades by 0.15 of one standard
deviation. |Bigoni et al.| (2015]) tested the effects of non-monetary incentives (extra points on the next exam) on university
students (depending on their performance in previous tests, students could earn bonus points for the final exam). They employ
oth a cooperative and a competitive treatment. In the cooperative treatment, a student’s test score was increased by one extral
oint if her partner’s score was sufficiently good. In the competitive treatment, a student’s mark in a test was increased by
two extra points if her score resulted was higher than her partner’s. Although women did not respond to the incentive at all,
men—and particularly low-ability men— performed better in the competitive treatment. Bigoni et al.| (2015) find no difference
etween the control and cooperative treatment.




tter Joensen, and Pellas|2014) have been tested. This study is complementary to (Jalava, ter Joensen, and|

2014)), as we use an incentive scheme that attempts to avoid crowding out motivation for low-performing
pupils in that pupils compete against their past scores and are awarded for self-improvements.

Fourth, we contribute to the literature on the signaling value of rewards. This signaling value is likely

to change if the peer group differs in its socio-economic background (Bursztyn and Jensen|[2015). Providing

non-monetary incentives to pupils in both deprived and high-achieving schools (as differentiated by the
socio-economic status of the student bodies), we can examine the correlation between signaling value and
socio-economic status. Furthermore, by giving pupils the flexibility and freedom to choose an incentive, we
can also analyze to whom—peers or parents—pupils want to signal their investment in education.

The paper is organized as follows. In Section 2] we give background information on the German school
system and on the selection of test incentives. Section [3] explains the experimental design and Section [

presents the data. In Section[f] we present our results, which are discussed in Section[f] Section [7] concludes.

2 Background and Selection of Test Incentives

The German school system offers a good setting in which to analyze the impact of non-monetary incentives
on performance in different institutional environments because it children are segregated into high- and low-
performing groups at the age of ten. We run our experiment on pupils in grades 5 and 6 (age groups ten and
eleven). These grade levels serve to test, promote and monitor pupils and to decide in cooperation with parents
on the suitability of pupils for the chosen type of school: suitability is assigned with successful promotion
after the sixth grade. We provide a detailed description of the German school system in Appendix [C]
Secondary school track choice has major effects on subsequent educational achievements and labor market
outcomes (Dustmann|[2004). It is important to understand the transition process from elementary school
to secondary education to recognize how it translates into the social composition of pupils between school
types. Peer composition in the classroom is determined by a tracking system, which begins after grade four

of elementary school (at the age of 10).

Parental social status has a significant twofold influence on the choice of school type (Gresch, Baumert,|

2010)). First, the social status of parents directly influences school performance in elementary school

and hence the transition recommendation. Pupils from families with higher socio-economic status are more
likely to be recommended to High School based on their better school performance. Second, parents from

a privileged background put more emphasis in sending their children to academically advanced school types

than parents with low socio-economic status (see Ditton| [2007]; Paulus and Blossfeld| [2007]). These parents

are also more likely not to follow the recommendation and to enroll their child at a school type of their original

choice if they do not receive the desired transition recommendation. For example, [Dustmann| (2004) shows

that parental background is strongly related to children’s secondary track choice. Furthermore,
(2010) provide a more recent and detailed overview about the dependency between parents’ educational



background and children’s tracking decision in Germany. They show that approximately 62% of pupils whose
parents have the highest school graduation also attend High School. In comparison, approximately 35% of
pupils whose parents have middle-level school graduation and only 14% of pupils whose parents have the

lowest school graduation attend High School.

2.1 Selection of Schools and Multiple-Choice Test

Schools Using a list of schools that is publicly available from the Ministry of Education of North Rhine-
Westphalia (NRW), we contacted 170 schools in the cities of Bonn, Cologne and Diisseldorf, which represent
9.5% of secondary schools in NRWE Contact was first established via email and posted letter on November
19, 2013. As the average information transfer in school takes about two weeks (according to informal inquiries
within schools), we contacted the schools again on December 9, 2013. About 33% of all schools responded,
and 50% (28 schools) replied positively and agreed to a preparatory talk. In these talks, the experimental
design was explained to at least one teacher per school and lasted about 30 minutes. Finally, 25 schools

totaling 89 classes agreed to participate in the experiment.

Multiple-Choice Test We received permission to use questions from a mathematics competition test
(Kénguru) that is administered throughout Germany and in over 50 other countries. The mathematical test
consisted of 14 multiple-choice pen-and-paper questions. Pupils were given 30 minutes to answer all the
questions so that the test could be taken during a regularly scheduled teaching hour. The problems and
the possible choices were presented on three question sheets and pupils received three, four or five points for
correct answers, depending on the difficulty level of the questionsE There were five answering possibilities
with only one correct answer per question, and pupils had to mark their answers on the same sheet. To prevent
pupils from answering at random, one point was deducted for a wrong answer and zero points were given for
no answer. To minimize cheating (see|Jensen et al.| [2002]; Behrman et al.|[2011]; /Armantier and Boly| [2013]),
we changed the order of questions for pupils within a class. The mathematical problems were a compilation
of old questions of the Kénguru competition test and differed among school types. We prepared one test
for High Schools and another one for Non-High Schools. One test for all school types is not appropriate, as
the questions would otherwise be to easy for High School pupils or too difficult for Non-High School pupils.
We considerably reduced the length and complexity—particularly the verbal explanations—as many pupils
in Non-High Schools have problems understanding lengthy text and lack abstraction capabilities (Retelsdorf
and Moller|2008)).

To fulfill privacy and data protection requirements, each test and questionnaire received a test identifi-

cation number, so that pupils did not have to write down their names. This procedure is similar to that of

H1n the 2012/13 school year, there were 2,018 secondary schools in North Rhine-Westphalia (NRW) with 37,451 school classes
and a total of 1,295,741 pupils. Of these pupils, 12.26% attended Secondary General School, 23.07% attended Middle School,
18.95% Comprehensive School and 45.72% High School. The share of foreign pupils or pupils with migration background is as
follows: Secondary General School 57.46%, Middle School 39.84%, Comprehensive School 46.02%, and High School 20.24%.

12There were five questions for three points, five questions for four points and four questions for five points.



evaluations of learning processes that are regularly carried out in various subjects.

2.2 Survey and Selection of Test Incentives

What type of non-monetary incentives could potentially work in the German school environment? To answer
this question, we conducted a survey before implementing the field experiment in 11 classes in 4 schools
with a total of 241 pupils of the same age group. This was a convenience sample gathered through personal
contacts. The questionnaire consisted of two parts. On the first page, pupils were asked for three incentives
that would motivate them to learn for a test. On the back of the sheet, pupils could mark their choices
from a predefined selection. The number of answers was limited to three and pupils were asked to rank the
answers (the questionnaire and a complete list of pre-selected incentives can be found in Appendix E[) The
selection of the reward options in the questionnaire was based on the concepts of Goal TheoryJEI the aspect
of work avoidance and social recognition. We categorize these these incentives as follows: (i) work avoidance
(ii) mastery (iii) social appreciation, which can be further distinguished in (iiia) private and (iiib) public
(iv) consumption and (v) curiosity.

We find that pupils prefer work-avoidance incentives and private social appreciation incentives over mas-
tery incentives and public social appreciation incentives. Overall, the most frequently chosen incentive was
extra points for the next exam, which is consistent with the findings of |(Chevalier, Dolton, and Luhrmann
(2014)), who show that participation in solving quizzes increased between 40% and 60% when the quiz grade
counted (2.5% or 5%) toward the course’s final grade. The least-favored incentive of our survey was to receive
a certificate, which contrasts (at least in stated preferences) with the findings of [Jalava, ter Joensen, and
Pellas (2014)—that girls respond strongly to being rewarded with a certificate—indicating that there might
be differences among pupils from different cultural backgrounds. Figure [5|in Appendix |D| presents the top
answers.

Based on our survey results, we chose to assess the following incentives: (i) medal, (ii) letter of praise
and (iii) a choice of incentives treatment where pupils could choose between (iii) “no-homework” voucher
and (iv) surprise gift. The homework voucher could be used once during the semester and exempts pupils
from homework in math. The trophy consisted of a small medal, worth about one Euro, that was awarded
in front of the other pupils in the classroom. The parents-letter was a pre-formulated letter sent to parents
and signed by the teacher praising pupils’ performance (see Figures @ and . The surprise consisted of
the medal plus the parental letter which was not revealed to the students beforehand.

We find small gender differences in the survey. Girls evaluate the parents letter slightly higher than boys,

131n addition, to set our work in the context of the pedagogical literature we refer to Goal Theory which is a widely used
concept in pedagogy research. Goal Theory was developed to classify and explain motivation in school (see |Ames||1992]) and
therefore serves as one source for our survey incentives. The basic idea behind Goal Theory is that there are two main types
of motivation: The Ability Goal Orientation, i.e., the motivation to be better than classmates and to earn good grades, and
Goal Mastery Orientation, i.e., the motivation to expand knowledge in one subject and the joy of learning. Goal Theory has
been extended by aspects such as Work Avoidance (Dowson and Mclnerney||2001)) and Social Goals (Urdan and Maehr||1995]).
There are four types of Social Goals that can be a source of motivation: social recognition, social compliance, social solidarity
and social care.



whereas boys evaluated the medal higher than girls. In our study, we did not include Bonus Points and
Mobile Phone because teachers are often not allowed to give extra points for the following exam and the
use of mobile phones is prohibited in almost all schools. However, Bonus Points might be promising to
test in future research. For example, (Chevalier, Dolton, and Lithrmann| (2014) have shown that assessment

weighting is highly effective among university students.

Finding from Survey: Pupils prefer work-avoidance and private social appreciation

incentives over mastery goal and public social appreciation incentives.

3 Experimental Intervention

The study was conducted in 25 secondary schools with a total of 89 school classes in Bonn, Cologne and
Diisseldorf, cities that are located in the federal state of North Rhine-Westphalia, Germany. During February
and March 2014, 2,113 pupils in grades 5 and 6 participated; these students were 11 years old, on average,
and 43.49% of the participants were female. There might be some selection on the school level, regarding
which schools would participate; however, all the pupils of an included class participated. Therefore, we
eliminate the potential sample selection bias that might arise with voluntary participation and self-selection

of pupils, who are our main subject of interest.

Treatments We designed the following four treatments to analyze the effectiveness of non-monetary incen-
tives and to evaluate the power of choice: the Control Treatment ( Control), the Letter Treatment (Letter),
the Medal Treatment (Medal) and the Choice Treatment (Choice). The test was announced and the prepara-
tory material was distributed one week in advance for all treatments. During the preparation week, teachers
did not actively prepare pupils for the test. Teachers answered questions concerning the preparatory exercises

only if pupils asked on their own initiative.

Reward Conditions The condition for receiving the reward in all incentivized treatments was an
improvement in test grades compared with pupils’ last midterm grade. Top-performing pupils who received
the highest possible midterm grade received the reward if they did not perform worse. The rationale behind
using a relative performance measure is to avoid demotivating low-performing pupils. A criterion-based
incentive condition—one in which pupils must score above a predetermined benchmark—might demotivate
low-performing pupils because these pupils may believe that the benchmark is not reachable. For example,
Jalava, ter Joensen, and Pellas| (2014) found that girls near and in the lowest decile were demotivated by a
high threshold. The grading system of the test is designed such that the highest performing pupil in a class
receives the highest possible grade and others are graded relative to the top performer. This grading scheme

ensured that at least one reward was paid per class. Notably, we do not consider the difference between the



midterm grade and the test grade as a dependent variable in our later analysis. The test grade does not enter

into our analysis, as we use it solely to determine who earns a reward.

Control Treatment Pupils in the control group were offered no reward for test performance. For this
group, nothing changed from the usual test situation. The test scores of the control group serve as a baseline
to estimate the effects of providing non-monetary incentives. The average treatment effect is the difference

in the mean test score of each incentivized treatment and the control group.

Fixed Treatments (Letter & Medal) In the fixed treatment rewards, one week prior to the test,
teachers explained to the pupils that they would earn a reward on the test if they could improve on their last
midterm grade and also explained the reward condition and presented the class with a copy of the rewards.
It was further explained that grading the test and thus receiving the reward would take one week at most.
One week later, on the test day and shortly before the test, teachers reminded their class of the incentive

and explained the reward conditions.

Choice Treatment In contrast to the fixed treatment rewards, the pupils taking those tests with
the choice treatment rewards were given their choice of incentive beforehand. After announcing the test,
each pupil could individually mark one incentive out of four (medal, parental letter, homework voucher and
surprise) on a small card. This card was then collected by the teacher and the preparatory materials were
distributed. The procedure on the test day remained the same as in the fixed treatmentSlEI This treatment
was inspired by recent results in real effort experiments, where Mellizo, Carpenter, and Matthews| (2014)

show that workers that voted to determine their compensation scheme exerted significantly more effort.

Experimental Procedure We visited the schools one time during the preliminary stage of the experi-
ment. During this meeting, the exact schedule and expiration of the experiment was described and teachers’
questions were answered. Each teacher received the instructions (again) in written form near the start of the
experiment. In total, two envelopes at different points in time were sent to the teacher. The first envelope
was distributed at the beginning of the experiment (February 10, 2014) and contained instructions regarding
the announcement of the test, preparatory material for pupils and copies of the rewards to present in front of
the class. The teachers communicated the test data to us via email. Two to three days in advance of the test
date, teachers received the second envelope containing the actual tests, instructions for the test day and a list
in which teachers entered the midterm grades and the corresponding test-id numbers. Sending the tests in
a timely manner was important to reduce the risk that teachers—willingly or unwillingly—prepared pupils.

Tests were corrected by the researchers and teachers were asked to answer a questionnaire at the close of the

14Since the number of participating schools was restricted, we did not test the “Voucher Treatment” and “Surprise Treatment”.
The rationale for choosing the “Medal Treatment” is the comparability to the study by |Levitt et al| (2012). The “Letter
Treatment” was chosen as this can be easily implemented by teachers and policy makers.
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experiment as well as to collect all preparation material pupils received which were to be sent back to us

Figure [I] shows a schematic timeline for the experiment.

Figure 1: Time-line
First Mailing 1st Test Written Last Test Written

1st Preparatory Visit Official End of Experiment

09 Dec ‘13 ‘ 10 Feb ‘14 10 Mar ‘14 ‘ 20 Mar ‘14
19 Nov ‘13 09 Dec ‘13 ‘ 14 Feb ‘14 15 Mar ‘14 ‘ 21 Mar ‘14

Start Experiment Kanguru-Competition

Second Mailing Last Preparatory Visit

Our aim was to maintain a natural exam situation within the classroom. Therefore, the tests took place
in regularly scheduled classes in which teachers were free to choose the test date during a predetermined
period (February 10th — March 15th). In this manner, teachers could choose a suitable testing week in
which no other class test was scheduled for which pupils had to study. Furthermore, we had to evaluate
the trade-off between a potential loss of control and increased external validity for our results. We opted
for the latter, and the experiment was conducted solely by the teachers as we did not want to change the
natural class environment and thereby induce experimenter demand effects (see [Zizzo| [2010] for a discussion
of experimenter demand effects). This would have seriously challenged the internal and external validity of
our results. Thus, pupils were unaware that the test was part of an experimentm

The test was announced one week in advance and teachers explained the bonus scheme in the event
that the class had been assigned to an incentive treatment. In the same lesson, pupils received preparatory
questions with attached solutions. Notably, this preparatory material did not prepare pupils with respect to
the content of the curriculum but was instead intended to prepare pupils for the (multiple-choice) format of
the test. In Section [6] we analyze the impact of preparation on pupils’ achievement on the test in greater
detail. We find that pupils who are significantly more likely to prepare for the test do not perform significantly
better on the test. Thus, a difference in pupils’ test achievement would not be the result of exerting more
effort for test preparation.

The teachers clarified that pupils will be evaluated and graded and that test grades do not count for the

school report. They did so in the framework of an evaluation of pupils’ achievements that demonstrate their

15We intended to collect the preparation material to measure the impact of non-monetary incentives on the motivation to
prepare for the test. However, a sensible analysis was not feasible because less than 50 percent of the preparation material was
sent back.

16 According to|Zizzo| (2010), experimenter demand effects are typically a problem only when they are positively correlated with
the true experimental objectives’ predictions. In our experiment, this would be the case if an unknown (external) person would
have offered pupils a reward (or rewards) for good performance. However, if researchers were never present in the classroom,
the pupils’ natural environment would remain unchanged because teachers typically try to motivate pupils to increase their
efforts in school. Thus we simply changed the way that teachers motivated pupils but not their objective, i.e., improvement in
performance.
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skills during a school year. Before the test started, teachers read the following text aloud in the classroom:

“The test contains a total of 14 tasks that must be solved within 30 minutes. For each task,
there are 4 wrong and 1 correct answers. There are tasks that are worth 8 points for each correct
answer, and others that are worth 4 or 5 points. If an incorrect answer is written, 1 point is
deducted. If no answer is given, you receive 0 points. Calculators are not allowed, but “scratch

paper” for sketches and small calculations are allowed, of course!”

Pupils then had 30 minutes to answer all the test questions and a questionnaire that was attached to the
end of the test. The tests were corrected centrally by the researchers, and the pupils received their rewards

one week later.

Randomization procedure Randomization was performed using a classroom-based block randomization
design (see Duflo, Glennerster, and Kremer| [2007]; Bruhn and McKenzie|[2009] regarding the rationale for the
use of randomization). As there are at least three classes in almost every school, except for three Secondary
General Schools that had only two classes. Our treatment assignment procedure ensures that the Control,
Choice and at least one of the Fixed Treatments (Medal and/or Letter) was implemented in each school.
The Medal and Letter Treatment was implemented simultaneously in schools with more than three classes.
Table [12] in Appendix shows the randomization of treatments over all school types and reports average
points by treatment group for the full sample and for boys and girls separately. Tables [BHIT]in Appendix [A]]
report the summary statistics by school type and treatment group for all variables we will use as controls in
our analysis. On average, all of these variables do not differ from the control group at conventional levels
of statistical significance, which indicates that the randomization procedure was successful. On average,
subjects in our sample are 11.16 years old and have 0.92 older siblings. 43.49% of the subjects are female and
58.17% speak only German at home, while 37.59% speak another language and 4.24% speak two languages
at home. The average midterm grade in mathematics is 2.86 on a scale from 1 to 6, where 1 is the highest

and 6 is the lowest grade.

4 Data and Descriptive Statistics

Our primary variable of interest is the number of points scored on the test. Our identification of the average
treatment effects on the test score relies on our block randomization strategy. We therefore compare test
scores of pupils in the treatment groups to pupils in the control groupﬂ The most important control variable
is pupils’ last midterm grade. The last midterm grades are reported by teachers and available for almost
all pupils. Midterm grades in Germany combine the written and verbal performance of pupils wherein the

written part has a larger influence on the final grade; thus, these grades are therefore a good measure of

17"Remember, we do not consider the difference between the midterm grade and the test grade as a dependent variable. The
test grade does not enter into our analysis, as we use it solely to determine who earns a reward.
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math ability. Importantly, the midterm grades can be treated as exogenous in our analysis because they were
given to pupils before teachers learned about our experiment.

Additional control variables on pupil level are gender, parents’ education and a dummy for whether pupils
are in grade 5 or 6. The latter variable controls for pupils’age and educational level at the same time. Parents’
educational level is captured by the number of books at home (see Woessmann| [2005]; [Fuchs and Woessmann
[2008] for an application in PISA studies).

We also include control variables at the classroom-level: teacher gender, teacher’s working experience
and the share of German-speaking pupils within a class. It seems that there is a common understanding in
the literature that unobserved teacher characteristics may be more important than observed characteristics.
However, among the observable teacher characteristics, many studies find a positive effect of teachers’ expe-
rience on pupils achievement, (see Mueller| [2013] for a literature review). The influence of teacher’s gender
on pupils (math) performance has been investigated by |Carrell, Page, and West| (2010)), for example, who
find that the professor’s gender has little impact on male students but a powerful effect on female students’
performance in math. As classes are closed entities with in-part strong peer effects, ethnic and gender com-
position might have an influence on pupils’ performance (see, for example, |Jensen and Rasmussen [2011];
Ohinata and Van Ours| [2013]). Thus, to control for ethnic and gender composition effects we include the
share of German-speaking pupils in the analysis.

At the school level, we collected data on the unemployment rate within the school district to control
for school district specific effects. We also control for the fact that classes within a school took the test on
different days. Therefore, the number of days between the test and the first test written in the respective
school is controlled for.

Table [I] compares the descriptive statistics to the actual data in NRW. Although we cannot claim rep-
resentativeness of our sample for the school population in NRW, our data are consistent with key school
indicators from NRW. We included 2.067 observations in our analysis. 46 observations were dropped because

of missing values[¥|

18 Missing values were the result of incomplete pupil questionnaires. There are 23 missing values for the last midterm grade
and 23 for pupils’ gender.
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Table 1: Comparison of important indicators: Experiment vs. North Rhine-Westphalia (in %)

Ezxperimental Data North Rhine-Westphalia

A. non-High School

Proportion Female 44.63 47.39

Proportion Pupil German 57.45 50.11

Class size 26.08 25.37

Proportion Teacher Female 66.59 65.37
B. High School

Proportion Female 41.99 51.73

Proportion Pupil German 79.74 72.46

Class size 26.83 27.10

Proportion Teacher Female 55.15 59.16

Note: This table presents characteristics of the sample in the experiment by school type and compares it
with the same indicators in North Rhine-Westphalia. The cell entries present the percentage shares of key
school indicators. NRW school data are taken from the official statistical report of the ministry of educa-
tion for the school year 2014/2015 (see https://www.schulministerium.nrw.de/docs/bp/Ministerium/Service/
Schulstatistik/Amtliche-Schuldaten/StatTelegramm2014.pdf)

5 Results

5.1 Econometric Model

For purposes of estimating treatment effects on incentivized performance, we will apply negative binomial
models. Negative binomial models are closely related to the Poisson models that are frequently used for
count data, but negative binomial models do not require the restrictive assumption of unitary variance. As
our data show a significant degree of overdispersion (Non-High School: Ina = —2.004, p-value < 0.001;
High School: Ina = —2.636, p-value = 0.001), the negative binomial provides a basis for a more efficient
estimation. We control for pupil, class and school variables described earlier and include school fixed effects.
Furthermore, there has not been a change of teacher between the midterm grade and the test. Standard
errors are clustered on classroom level—which is the level of randomization. We distinguish between High

Schools and Non-High Schools as our main categorization of interest. The group of High Schools consists

14


https://www.schulministerium.nrw.de/docs/bp/Ministerium/Service/Schulstatistik/Amtliche-Schuldaten/StatTelegramm2014.pdf
https://www.schulministerium.nrw.de/docs/bp/Ministerium/Service/Schulstatistik/Amtliche-Schuldaten/StatTelegramm2014.pdf

of the German Gymnasium whereas Comprehensive, Middle and Secondary Schools belong to the group of
Non-High Schools. We estimate the models separately for High Schools and Non-High Schools and allow for
school fixed effects. Furthermore, our results are robust to multiple testing—linking equations by seemingly

unrelated estimationﬂ This leads us to the following negative binomial model:

E(points;) = m(Bo + B1 Treat; + P2 School Level; + 35 Midterm;

+vP; + uC; + aS; + §School;) (1)

m(-) is the mean function of the negative binomial model. points; is the number of points achieved on
the test by pupil ¢, Treat indicates the respective treatment, School Level indicates whether pupils are in
grade 5 or grade 6, Midterm is the grade in math on the last semester report, P is a vector of pupil-level
characteristics, C' a vector of class-level covariates, S captures school-district-specific variables and school;
controls for school fixed effects. As a robustness check, we estimated a linear model (OLS) using the same

covariates, and the results do not change in either significance or size (see Appendix [A.2)).

5.2 Incentives and test performance

Table [2| presents estimates of the average treatment effects for High Schools and Non-High Schools. The
dependent variable is the number of points received in the test. The average treatment effect is the difference
in the mean test score of each treatment and the control group. First, we report on the average treatment
effect of the Choice, Medal and Letter Treatments over all school levels. Subsequently, we report in more
detail on the average treatment effects for boys and girls.

Table [2] reports the averages over treatments across school types. A special focus is on the Choice
Treatment because this is the first study that evaluates the flexibility and freedom of choice on a set of
permissible incentives in the educational sector. At first view, the results from [Mellizo, Carpenter, and
Matthews| (2014)) do not seem to extend to the educational sector. Although the coefficients are positive
for pupils in the Choice Treatment in High Schools and Non-High Schools, they are small in High Schools
(0.091, p = 0.920) and only slightly larger for those pupils in the Non-High Schools (1.109, p = 0.360) and
nonetheless statistically insignificant.

Comparing school types, treatments work in opposite directions. In the Medal and Letter Treatment—
pooling fifth and sixth graders—there are no significant differences in Non-High Schools but significant

negative effects in High Schools (Medal: -2.006, p = 0.033; Letter: -2.586, p = 0.058)@ We summarize these

19Seemingly unrelated estimation combines the parameter estimates, the variance and covariate variances of the separately
estimated equations into a robust single parameter-vector and simultaneous variance covariance matrix. The advantage of seem-
ingly unrelated estimations is the robustness to cross-equation correlation and between group heteroskedasticity; consequently,
it can overcome the problem of multiple testing.

200rdinary least square estimation on grade improvement—difference between midterm grade and grade in test—shows
similar results. The Choice and Medal Treatments in Non-High Schools have (insignificant) positive coefficients—pupils received
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findings in our first result:

Result 1. Pooling over gender and grades, we find that pupils in High School significantly reduce their

performance when incentives are exogenously predetermined (Medal and Letter treatments).

Table 2: Treatment Effects

OLS Negative Binomial
Non-High School High School Non-High School High School

Treatments

Choice 1.109 [1.128] 0.087 [0.869] 1.109 [1.211] 0.091 [0.907]

Medal 0.597 [0.991] —1.709* [0.918] 0.362 [1.143] —2.006** [0.943]

Letter 0.941 [1.192] —2.262 [1.523] 0.867 [1.219] —2.586* [1.364]
Controls

Pupil Covariates Yes Yes Yes Yes

Class/School Covariates Yes Yes Yes Yes

School FE Yes Yes Yes Yes

N 1198 869 1198 869

Note: This table compares the result of a linear and negative binomial regression separately for High Schools and Non-
High Schools including school fixed effects. Dependent variable: points in test. Covariates: last midterm grade, gender,
number of books at home, academic year (grade 5 or 6), teacher’ working experience (in years), teachers’ gender, day
differences between tests, unemployment rate of the school district and the proportion of German speaking pupils
within the class. Standard errors are reported in parentheses and clustered on classroom-level. The number of clusters
is 53 in Non-High Schools and 36 in High Schools. Robustness checks with multiple testing—seemingly unrelated
regressions—show similar results. * p<0.10, ** p<0.05, *** p<0.01

As discussed in the Introduction, stereotype threats and non-conformity to role behavior may cause girls
not to excel under incentives that emphasize personal achievement in mathematics. Table [3]reports average
treatment effects for boys and girls by school type controlling for pupil, class and school covariates as well
as school fixed effects. We find significant gender differences in the reaction to incentives for pupils in the
Letter Treatment High Schools. Surprisingly, the test performance of boys significantly decreases in the
Letter Treatment (-3.661, p = 0.005), whereas this decrease is not statistically significant for girls. In the
Non-High School sample, the coefficients of non-monetary incentives have positive signs but are insignificant

at conventional levels for boys and girls. We summarize this in our second result:

Result 2. Non-monetary incentive have no heterogeneous gender effects in Non-High Schools. The letter of

praise sent to parents is detrimental to the test performance of High School boys.

better grades in the test compared to their midterm grade—and the Letter Treatment has a (insignificant) negative coefficient.
Treatments in High School have negative and significant effects in the Medal and Letter Treatment. Overall, the percentage of
pupils who improved their grade and hence received a reward in the incentivized treatments, is as follows: (i) Non-High School:
Control 25.00%, Choice 25.44%, Medal 33.50%, Letter 17.00% (ii) High School: Control 29.88%, Choice 19.35%, Medal 16.96%,
Letter 18.50%.
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Table 3: Treatment effects by gender

Non-High School High School

Males
Choice 1.129 [1.347] —0.186 [1.317]
Medal 0.055 [1.112] —1.073 [1.201]
Letter 0.924 [1.255] —3.661%** [1.305]
N 665 504

Females
Choice 1.209 [1.326] 0.704 [1.303]
Medal 1.043 [1.546] —2.707 [1.759]
Letter 0.929 [1.380] —1.136 [2.011]
N 533 365

Controls
Pupil Covariates Yes Yes
Class/School Covariates Yes Yes
School FE Yes Yes

Note: This table reports the result of a negative binomial regression separately for boys and girls and for High Schools
and Non-High Schools including school fixed effects. Dependent variable: points in test. Covariates: last midterm
grade, number of books at home, academic year (grade 5 or 6), teacher’ working experience (in years), teachers’ gender,
day differences between tests, unemployment rate of the school district and the proportion of German speaking pupils
within the class. Standard errors are reported in parentheses and clustered on classroom-level. The number of clusters
is 53 in Non-High Schools and 36 in High Schools. * p<0.10, ** p<0.05, *** p<0.01

What might lead to the crowding out of motivation? Notably, treatment effects are significantly
negative in the Medal and Letter Treatment in High Schools. One reading of this result is that the incentives
provided are too low-powered for pupils from higher socio-economic backgrounds. In the pupil questionnaire,
we asked students how much the respective reward motivated them on a 1 (not at all) to 5 (very much) scale
to verify whether the external rewards differ in their motivational power. We find that pupils in High Schools
state a lower motivation than pupils in Non-High Schools in the Choice (3.587 v. 3.340, p = 0.002), Medal
(3.473 v. 2.971, p < 0.001) and Letter Treatment (3.526 v. 2.714, p < 0.001). It is also conceivable that
pupils in High School are more likely to be monetarily rewarded by parents for good grades. In Germany,
parents from the highest tercile of the income distribution spent a monthly average of Euro 160, middle

tercile: Euro 101 and bottom tercile: Euro 74 on the school education of their children@ However, this

21These figures are available at http://www.vodafone-stiftung.de/ideen_foerdern_publikationen.html?&tx_newsjson_
pil[showUid]=30&cHash=e2270fb5104907e5c3be9121af72e237| (accessed November 12, 2015 )
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cannot explain a decrease in performance in High Schools instead of just a smaller increase, as pupils in High
Schools on average report that they are more than “not at all” motivated by the prizes.

Another explanation might be that reputational motivation differs with socio-economic background.
Bénabou and Tirole| (2006) assume that an agents’ pro-social or antisocial behavior reflects an endogenous
and unobservable mix of intrinsic, extrinsic and reputational motivations, whereas in our context prosocial
behavior is the effort in school. The authors show that extrinsic rewards can result in a crowding out of
the reputational value of good deeds because they create doubts about intentions, i.e., to what extent was
performance increased for the incentive rather than for yourself?

There is evidence that the value for education and hence the reputation associated with academic achieve-
ments differs with socio-economic background. In a meta-study, [Sirin| (2005) shows that children from lower
income families receive less parental attention in educational matters than their higher income classmates.
According to [Dwyer and Hecht| (1992), one reason for low parental involvement in the education of their
children might be a negative parental attitude. Parents who were never very successful in school or for
whom school was a traumatic experience might not send a positive message to their children regarding the
importance of education. Hence, an extrinsic non-monetary reward given by teachers could give pupils the
recognition that they do not receive otherwise or signal to parents that they should praise their child. In
terms of the Bénabou and Tirole| (2006) model, (positive) extrinsic motivation exceeds the amount of (nega-
tive) reputational motivation. Furthermore, |Avvisati et al.| (2014) shows that motivating parents to become
involved in their children’s education can change pupils’ behavior. Particularly with parental involvement,
pupils developed more positive behavior and attitudes in school, notably in terms of truancy and disciplinary

sanctions (see also Bergman| [2014]).

5.3 Peers or Parents? On the Selection of Incentives

We now turn to the analysis of the Choice treatment. Classrooms are closed entities with in-part strong peer
effects that may determine a child’s behavior and attitude toward learning and effort (Carrell, Fullerton, and
West|2009; [Kremer, Duflo, and Dupas| 2011} |Sacerdote|[2011). Giving pupils the possibility to choose their
incentive beforehand can shed light on the question to whom pupils primarily want to reveal their educational

performance and whether the freedom of choice translates into improved performance.

Choice of incentives Table [4| reports selected incentives by the midterm grade and the school type. Cell
entries represent the share of pupils with the same midterm grade who have chosen the corresponding reward.
Overall, pooling High School and Non-High School students, we observe that the surprise is very popular.
Approximately one-third of all pupils chose the surprise as their desired reward. One explanation might be
the high degree of curiosity among younger children (see Loewenstein| [1994] for a psychological perspective
of curiosity). Alternatively, pupils may simply dislike the remaining rewards. More importantly, the share of

pupils who chose the medal or the voucher is decreasing in the midterm grade. In other words, high-achieving
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pupils tend to be more likely to choose an incentive that has a signaling value to their peers. By contrast,
the share of pupils who chose the parents letter is increasing in the midterm grade, which indicates that
low-ability pupils chose a reward with a signaling value to parents. This is an indication that recognition by

parents might be of great importance for those pupils.

Table 4: Chosen Incentives by Midterm Grade (in percent)

Midterm Grade Medal Letter Voucher Surprise

Panel A: Pooled (N=676)

1 32.00 8.00 26.00 34.00
2 19.81 19.32 24.64 36.23
3 20.48 28.11 19.28 32.13
4 15.15 37.88 18.18 28.79
5 10.35 24.11 15.79 31.58
Total 19.53 26.63 21.01 32.84

Panel B: Non-High School (N=599)

1 36.84 5.26 26.32 31.58
2 20.21 19.15 22.34 38.30
3 17.50 29.38 18.75 34.38
4 14.29 30.61 19.39 35.71
5 14.29 35.71 17.86 32.14
Total 18.05 26.57 20.05 35.34
Panel C: High School (N=277)
1 29.03 9.68 25.81 35.48
2 19.47 19.47 26.55 34.51
3 25.84 25.84 20.22 28.09
4 17.65 58.82 14.71 8.82
5 0.00 60.00 10.00 30.00
Total 21.66 26.71 22.38 29.24

Note: This table presents the choice of reward of pupils in the Choice Treatment. Cell entries present percentages.
Panel A shows the result pooled over school types; panel B presents the choice of pupils in Non-High Schools and panel
C the choice of pupils in High Schools. Within the German school system, 1 is the highest and 6 is the lowest possible.
We do not report on the choice of pupils having the lowest midterm grade because we only have two observations in
that group.

Estimating the multinomial logistic regression on the incentive selection distinguished by school types
allows us to test whether choices indeed differ across high- and low-ability performers (Table . We find
that low-ability pupils choose significantly more often the letter—the reward with a signaling value to their
parents in High Schools (0.148, p = 0.002) as well as Non-High School (0.080, p = 0.014). The medal

with its signaling value to peers seems to be chosen—although not significantly—more frequently by high
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ability pupils in Non-High Schools (-0.076, p = 0.168) and by high-ability pupils in High Schools (-0.062,
p = 0.280). Furthermore, low-ability pupils in High Schools are less likely to choose the homework voucher
(-0.086, p = 0.021) and the surprise (-0.117, p = 0.036).

Comparing the choice of incentives by school type, we find small and insignificant differences between High
Schools and Non-High Schools for high and middle performing pupils. However, pupils with midterm grade 4
in High School chose different incentives than their counterparts in Non-High Schools. While 58.82% of those
pupils in High Schools chose the parents letter and only 8.82% chose the surprise, 30.61% of lower performing
pupils in Non-High Schools chose the parents letter but 35.71% chose the surprise. Furthermore, as Table
in Appendix shows, we find no gender differences in the choice of incentives when we distinguish by
school type and ability level.

Chosen incentive and test performance We can now examine the correlations between chosen incen-
tives and test performance. Table [6] presents the estimates of the average effects on test performance for
each reward in the Choice Treatment as well as the two Fixed Treatments. In Non-High Schools, we find
a large positive and significant effect for those pupils who chose the Letter reward (2.640, p = 0.085). In
High School, we find no statistically significant relationship for any of the chosen incentives. However, the
difference between the positive coefficient of the “Chosen Medal” and the negative effect of the “Fixed Medal”
is significant (chi2 = 5.50, p = 0.019).

Result 3. Pupils who chose the letter significantly had a significantly higher test performance in Non-High

Schools. When free to choose the medal in High School there crowding out vanishes.
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Table 5: Multinomial Logit Model of Chosen Incentives

Pooled Non-High School High School
A. Medal
Midterm grade —0.069* [0.040] ~0.076 [0.055] —0.062 [0.057]
Grade 6 ~0.230 [0.508] 0.410 [0.719] 2,343 [1.026]
Female pupil —0.186 [0.222] —0.213 [0.287] 0.084 [0.316]
Books at home
(11-25) ~0.533 [0.344] ~0.447 0.371] ~0.363 [0.657]
(26-100) ~0.382 0.284]  —0.387 0.313] —0.578 [0.763]
(101-200) ~0.439 [0.437] —0.636 [0.767] —0.419 [0.896]
(201-500) —0.562 [0.384] 0.495 [0.477] —1.616 [1.039]
(over 500) 0.086 [0.428] 0.394 [0.606] —0.421 [1.028]
(Not Reported) —0.739* [0.446] ~0.470 [0.649] ~0.912 [0.862]
Teacher experience (years) 0.022 [0.026] 0.034 [0.033] —0.019 [0.036]
Day difference 0.023 [0.030] 0.007 [0.038] 0.190**  [0.057]
Teacher female 0.173 [0.498] 0.490 [0.710] —1.181 [1.003]
Unemployment 0.062 [0.072] 0.104 [0.098] —0.086 [0.089]
Proportion German —0.952 [1.000] —2.527 [2.083] —3.337* [1.806]
Constant —0.693 2.971] ~4.116 [4.264] 14.40% [6.986]
B. Letter
Midterm grade 0.003***  [0.029] 0.080*  [0.033] 0.148*  [0.047]
Grade 6 0.462 [0.546] 0.672 [0.745] —0.736 [1.288]
Female pupil 0.110 [0.208] 0.172 [0.294] 0.063 [0.326]
Books at home
(11-25) 0.145 [0.289] 0.154 [0.336] 0.037 [0.357]
(26-100) 0.255 [0.335] 0.026 [0.341] 0.368 [0.461]
(101-200) 0.273 [0.428] 0.305 0.532] 0.181 [0.599]
(201-500) 0.623 [0.552] 0.196 [0.628] 0.478 [0.848]
(over 500) 0.299 [0.523] 0.821 [0.681] —0.066 [0.731]
(Not Reported) ~0.012 (0.488]  —0.228 [0.581] 0.386 [0.732]
Teacher experience (years) —0.012 [0.025] 0.002 [0.032] —0.038 [0.047]
Day difference 0.019 [0.032] 0.006 [0.043] 0.119* [0.063]
Teacher female 0.660 [0.621] 1.475* [0.894] —0.572 [1.187]
Unemployment 0.033 [0.075] 0.010 0.102] ~0.051 [0.093]
Proportion German —0.969 [1.002] —1.706 [1.820] —2.435 [1.686]
Constant ~5.738 [3.736] ~6.925 [5.286] 3.077 [9.063]

Note: This table presents the results of a multinomial logit model on the choice of incentive of pupils in the Choice
Treatment (results of the multinomial logit model for the voucher and surprise are reported in Table in Ap-
pendix . The pupils which were not allocated to the Choice Treatment represent the baseline. Midterm grade
is the variable of interest, a positive coefficient shows that low performing pupils are more likely to chose the reward
as a high midterm grade resembles low performance in the German school system. A negative coefficient shows that
high performers are more likely to chose the respective incentive. Covariates: last midterm grade, number of books at
home, academic year (grade 5 or 6), gender, teacher’ working experience (in years), teachers’ gender, day differences
between tests, unemployment rate of the school district and the proportion of German speaking pupils within the
class.The number of observation is 2.067 for the pooled specification, 869 for High School and 1.098 for Non-High
Schools. Standard errors are reported in parentheses and clustered on classroom-level. The number of clusters is 53
in Non-High Schools and 36 in High Schools. * p<0.10, ** p<0.05, *** p<0.01.
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Table 6: Chosen incentives and points in test

Non-High School High School

Treatments

Medal_Chosen 1.745 [1.887] 0.545 [0.913]

Letter_Chosen 2.640* [1.532] —0.446 [1.552]

Voucher_Chosen —0.650 [1.572] —0.970 [1.007]

Surprise_Chosen 0.873 [1.439] 1.160 [1.311]

Medal_Fixed 0.419 [1.123] —1.932% [0.943]

Letter_Fixed 0.973 [1.122] —2.547* [1.358]
Controls

Pupil Covariates Yes Yes

Class/School Covariates Yes Yes

School FE Yes Yes

N 1198 869

Note: This table reports the result of a negative binomial regression for each incentive in the Choice Treatment and
the incentives in the Fixed Treatments separately for High Schools and Non-High Schools including school fixed effects.
Dependent variable: points in test. Covariates: last midterm grade, gender, number of books at home, academic year
(grade 5 or 6), teacher’ working experience (in years), teachers’ gender, day differences between tests, unemployment
rate of the school district and the proportion of German speaking pupils within the class. Standard errors are reported
in parentheses and clustered on classroom-level. The number of clusters is 53 in Non-High Schools and 36 in High
Schools. * p<0.10, ** p<0.05, *** p<0.01

Our Choice Treatment is closely related to a recent study by [Bursztyn and Jensen| (2015)), who analyze
peer effects in one natural and one field experiment when performance or investment in education is either
observable or kept private. In the natural experiment, top students’ performance declined by about 40
percentage points when revealed to the class, whereas lower performing students improved slightlyg In
their field experiment, [Bursztyn and Jensen| (2015) find that investment in education depends on to whom
the investment decision would be revealed. Students were offered complimentary access to an online SAT
preparatory course and students’ decision was either kept private or revealed to classmates. Students in
honors classes were more likely to sign up for the preparatory course when the decision was made public
rather than kept private, while students in non-honors classes were less likely to sign up if the decision was
made public@

As the medal in our study has a strong signaling value within the peer group, pupils’ performances in the

Medal Treatment can be compared to pupils’ performance in the natural experiment of Bursztyn and Jensen

220n average, performance declined by 24 percent. The names of the top three scorers in the class were displayed on
leaderboards.

23Students taking both honors and non-honors classes were 15 percentage points less likely in non-honors classes to sign up if
the decision was public rather than private but were 8 percentage points more likely in honors classes to sign up if the decision
was public.
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(2015). They find that high-ability pupils’ performance worsened, whereas low-ability pupils improved their
performance. This indicates that high performers try to mimic low performance and low performers try to
mimic high performers. We find contrary results for high and low achievers in our study (see Table in
Appendix . Low performers in the Medal Treatment of all school types do not significantly increase their
performance, whereas high performers do not significantly decrease their performance. These findings are in
line with the theoretical model of |Austen-Smith and Fryer Jr| (2005) who show that in the single-audience
case there is a separating equilibrium. Notably, we find that middle-ability pupils significantly decrease their
performance—thus mimicking low-ability pupils instead of high-ability pupils.

The audience to whom performance is revealed was predetermined in [Bursztyn and Jensen| (2015)). How-
ever, as there are at least three parties involved in pupils’ educational achievement—peers, parents and
teachers—it is of great interest not only to analyze the impact of awards on performance but also to whom
pupils might want to signal good performance when they are free to do so? On the basis of the incentives
in the Choice Treatment, we find that low-achieving pupils typically choose a reward with signaling value to

their parents.

6 Further explanations and results

Do treatment effects result due to increased test preparation or greater effort in

the test?

It is difficult to disentangle whether improvements in educational outcomes are the result of increased efforts
in studying the subject or the result of higher effort in solving test questions on the test day. The experimental
design by [Levitt et al.| (2012)—incentives are announced immediately before the test with no advance notice—
is one of the few that isolates the latter effect by not giving time to prepare for the test. These authors are
therefore can attribute the incentive effects to greater short-run effort. Providing incentives without advance
notice was not possible in our study because our aim was to analyze the effect of giving pupils the flexibility
and freedom to choose an incentive. The choice of the preparatory material—old versions of the Kanguru
competition test—mnevertheless allows us to isolate the effects of short-run effort. It is unlikely that pupils
gained knowledge of the subject matter by solving the preparatory material. The material was designed not
to prepare pupils with respect to the content of the curriculum but to familiarize them with the test format.

As we have previously shown, we find heterogeneous effects of the incentivized treatments on performance.
In the pupil questionnaire, we asked pupils to state whether they prepared for the test using the provided
material. Accordingly—if there is a learning effect—these incentivized pupils should also have prepared more
often than pupils in the control treatment.

Table [17] in Appendix presents estimates of a logistic regression. The dependent dummy variable is
whether pupils (self-reported) prepared for the test. We control for pupils’ gender, school level, midterm

grade, whether pupils like math (measured on a 1-5 scale) and school fixed effects.
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We find that in all school types, pupils’ willingness to prepare for the test in the incentivized treatments
is higher than for pupils in the control group. The only exception are fifth graders of Non-High Schools in
the Letter Treatment (-0.095, p = 0.301), which are less likely to prepare for the test than the control group.
Overall, we find that pupils in the Choice Treatment, in particular, significantly increased the time they spent
on preparation. The results are significant for pupils (grade 5 and 6) in High Schools in the Choice (grade 5:
0.136, p = 0.007; grade 6: 0.173, p = 0.003) and Letter Treatment (grade 5: 0.075, p = 0.045; grade 6: 0.166,
p < 0.001) and for fifth graders of Non-High Schools in the Choice (0.208, p = 0.011) and Medal Treatment
(0.186, p = 0.067).

We can now compare pupils’ willingness to prepare with their actual test performance. Those pupils
whose willingness to prepare for the test is positive do not gain significantly more points in the test. Fur-
thermore, those who significantly improved or decreased performance—compared to the control group—have
not prepared significantly more or less—compared to the control group—for the test. These results are an

indicator that there is indeed no direct link between test preparation and test performance.

Do external rewards change pupils risk preferences?

Answering multiple-choice questions without knowing the answer is a risky decision when points are deducted
for a wrong answer. As we kept track of pupils’ answering decision—wrong, omitted, correct—for each test
question, we can analyze differences in risk taking between pupils from different socio-economic backgrounds
(school types) and whether the provision of an external incentive leads to a shift in risk taking,.

There is evidence that risk-aversion differs by socio-economic background. In a recent study, Deckers
et al| (2015) analyzes how socio-economic status simultaneously shapes time preferences, risk preferences,
social preferences, and IQ in one coherent framework. Children’s risk preferences were measured with a coin
flipping experiment in which children had to choose between a “sure coin” and a “lottery coin”. [Deckers et al.
(2015) find that children from families with higher socio-economic status are less likely to be risk seeking.

In our study, pupils’ risk aversion is measured by the share of total answers given and the share of
correctly given answers. Pupils who answer more questions in total but also have a lower share of correctly
given answers are considered more risk seeking. Table [7] reports the percentage share of correctly given
answers as well as the share of answers given for incentivized and non-incentivized pupils distinguished
by school types. We find significant differences between pupils of different socio-economic background and
between incentivized and non-incentivized pupils in High Schools.

Pupils in High Schools answer fewer questions than pupils in Non-High Schools in the control group
(79.22% vs. 93.91%, p < 0.001) as well as in the incentivized group (84.54% vs. 94.11%, p < 0.001). Nonethe-
less, pupils in High Schools give more correct answers than pupils in Non-High Schools (non-incentivized:
51.28% vs 34.16%, p < 0.001; incentivized: 46.44% vs. 36.66%, p < 0.001). This might be due to a sample
selection effect as pupils in High School are in general more able students. Comparing incentivized pupils

with the control group, we find no significant difference in pupils from Non-High Schools in the share of total
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given answers but a significant increase in the share of correct answers (34.16% vs. 36.66%, p = 0.037).
This is an indication that pupils in Non-High Schools become more risk averse and reduce their guessing
behavior when incentivized. Conversely, pupils in High Schools answer significantly more questions when
incentivized (84.54% vs. 79.22%, p < 0.001) but in contrast to Non-High School pupils, the accuracy of
answering significantly declines (46.66% vs. 51.28%, p < 0.001). An increased number of questions with
a simultaneously declining number of correct answers is a sign that pupils become more risk-seeking when
incentivized, which is contrary to the findings of [Deckers et al.| (2015). As discussed above, the cause for
this shift in risky behavior is a negative effect of extrinsic rewards. Pupils are not motivated to exert effort
or even might increase their guessing behavior on purpose to avoid getting a reward and the accompanying

signal of good performance to others.

Table 7: Share of correct and given answers

Correct not-Incentivized — Correct Incentivized — Overall not-Incentivized — Overall Incentivized

Non-High School (N=1230) 34.16 36.66 93.91 94.11

High School (N=883) 51.28 46.44 79.22 84.54

Note: This table reports on the share of overall answered questions as well as the share of correctly answered questions
for incentivized and not incentivized pupils separately for High Schools and Non-High Schools. Cell entries report
percentages. “Correct not-Incentivized” is the share of correctly given answers of pupils in the Control Treatment on
the number of given answers (correct + false). “Overall Incentivized” is the share of given answers of pupils in the
(pooled) incentivized treatments (Choice, Medal and Letter).

Further Results

A large part of the research in the economics of education involves the effects of educational inputs, such
as teacher gender, teacher quality, and/or school resources on pupil achievement. However, no consensus
has been reached regarding how these factors influence student performance (see Hanushek| [1986]; |Card and
Krueger| [1992]; Hoxby| [2000]; Rivkin, Hanushek, and Kain| [2005]). We now examine the correlations of
some input factors and achievement to see how our sample compares with previous studies. Table in
Appendix shows the coefficients of teachers’ working experience, parents’ educational background, the
gender of teachers and midterm grades on pupils achievement for the whole sample as distinguished by school

types as well as by gender and pupils’ ability.

Socio Economic status and Books at Home To further investigate the role of the socio-economic and
foremost educational background of the parents in explaining the opposing effects for fifth graders in High
Schools and sixth graders in Non-High Schools, we include Books at home as an explanatory variable. As

expected, we find that the number of books is positively correlated with pupils’ school achievement in both
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High Schools and Non-High Schools. The effect seems to be strongest for pupils in High Schools whose parents
have more than 200 books at home (201-500 books: 5.065, p = 0.002; over 500 books: 5.095, p = 0.003,
Table|18)in Appendix. Furthermore, there is a higher correlation between the education of the household
and school achievement for boys than for girls. Analyzing the performance of German elementary pupils in
the Trends in International Mathematics and Science Study 2011 (TIMSS), Bos et al.| (2012)) find that fourth
graders whose families have more than 100 books at home are one year ahead in mathematical skills in
comparison with fourth graders who report that their families have fewer than 100 books at home. In our
sample, for pupils in High Schools the modal response to the this question was 101-200 books at home,
whereas the modal response for pupils in Non-High Schools was fewer than 100 books at home. Given the
results of [Bos et al.| (2012)), fifth graders in High Schools should have a similar level of mathematical skills

than sixth graders in Non-High Schools, which holds true for our sample.

Ability Performance differences are driven not only by ability, but also by the amount of intrinsic motivation
for the matter at issue. However, the previous literature has shown that extrinsic incentives tend to crowd
out motivation for intrinsically motivated tasks (Frey||[1994; |Gneezy and Rustichini|2000; [Frey and Jegen
2001). By asking pupils about their affinity for mathematics on a 1 (not at all) to 5 (very much) scale, we
can approximate whether low- and high-performing pupils differ in their intrinsic motivation. We find that
high performers have a significantly higher affinity toward mathematics (3.984) than low performers (3.150).
Hence, providing extrinsic non-monetary incentives to pupils might lead to a poorer test performance for
high-ability pupils if a potentially stronger internal motivation gets crowded out. Conversely, low-performing
pupils—who lack internal motivation—might benefit by being extrinsically incentivized. Based on externally
given midterm grades, we group pupils into high-, middle- and low-ability pupils. High-ability pupils refers
to those with a midterm grade of 1 or 2; middle-ability pupils have a midterm grade of 3 and low-ability
pupils are those with a midterm grade of 4, 5 or 6. The groups are of approximately equal size.

Table [15] in Appendix reports the average treatment effects by ability. We find differences between
low- and high-ability pupils and differences between pupils at High Schools and Non-High Schools. Motivation
is crowded out for low-ability pupils in High Schools in the Medal (-4.480, p = 0.013) and Letter Treatment
(-5.672, p = 0.011). By contrast, high performers in High School do not seem to respond to the rewards in
the Choice (0.595, p = 0.540), Medal (-0.240, p = 0.852) and Letter Treatment categories (-2.093, p = 0.262).
In Non-High Schools, non-monetary incentives enhance test performance for both low-ability and high-ability
pupils but decreases test performance for medium-ability performers. The effects are significant for high-
ability pupils in the Letter Treatment (2.791, p = 0.011) and for middle-ability performing pupils in the
Medal Treatment (-4.201, p = 0.009).

Our results can be compared to those of [Leuven, Oosterbeek, and Klaauw]| (2010), who find that monetary
incentives increase academic performance for the most able students but decrease performance for low-ability

students. We find similar results for high performers in Non-High Schools and low performers in High Schools.
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There are at least two mechanisms that can explain the results of [Leuven, Oosterbeek, and Klaauw| (2010):
a pure “crowding out” effect and a “resignation” (“I won’t make it in any case”) effect. We find similar
results although we use non-monetary rewards and different rewarding conditions. Students in the study of
Leuven, Oosterbeek, and Klaauw| (2010) had to pass all first-year requirements within one year according to
a fixed (i.e., non-personalized) threshold. By using a relative rewarding scheme—pupils in our study had to
improve relative to their past performance—we reduce or eliminate the “resignation effect”. Overall, we find
that average treatment effects are positive and highest for high-ability pupils in Non-High Schools.

We can further analyze whether there are also gender differences for low-, middle- and high-achieving
pupils. Table in Appendix reports NB estimates differentiated by ability and gender. We find
pronounced and large gender differences for low-achieving pupils. Boys do not significantly respond to any
type of incentive in High Schools and Non-High Schools. By contrast, intrinsic motivation is crowded out
for girls in High Schools in the Choice (-4.727, p = 0.062) and Letter Treatments (-6.208, p = 0.062). In
Non-High Schools, girls motivation is increased in the Medal Treatment (4.098, p = 0.029).

Teachers’ working experience

Rivkin, Hanushek, and Kain| (2005) show that mathematics teachers in their first year and—to a lesser
extent—second- and third-year teachers perform significantly worse than more experienced teachers. There
may be some additional gains to experience in the subsequent year or two, but the estimated benefits are
small and not statistically significant in both mathematics and reading (see also [Harris and Sass [2011]).
In line with Rivkin, Hanushek, and Kain| (2005), we find that teachers’ experience is correlated with higher
achievement in Non-High Schools (0.090, p = 0.015) and High Schools (0.058, p = 0.071). Boys in High
Schools (0.077, p = 0.024) and girls in Non-High Schools (0.150, p = 0.002) achieve significantly higher
test scores with a more experienced teacher, although there is no significant effect on girls in High Schools
(0.019, p = 0.701) and boys in Non-High Schools (0.061, p = 0.106). Furthermore, low-ability pupils in
Non-High Schools (0.181, p < 0.001), in particular, perform better than those with an inexperienced teacher.
In addition, low-ability pupils in High Schools (0.165, p = 0.037) have better test performances with a teacher
who has more experience. In all school types, there is no significant correlation for high-ability pupils. The
most common channels in the literature that may explain these correlations are that i) experienced teachers
are better able to use teaching strategies that respond to students’ needs and learning styles, ii) experienced

teachers focus more on low-ability pupils and iii) experienced teachers can better handle disturbances in class.

Teachers’ gender

The results of the influence of teacher’s gender are mixed so far. |Carrell, Page, and West| (2010) report that
the gender of the professor has little impact on male students’ performance in math but a powerful effect
on female students’ performance, whereas |Antecol, Eren, and Ozbeklik| (2015) find that in primary school,

female students who were assigned to a female teacher suffered from lower math test scores at the end of the
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academic year. Our study’s findings support the findings of |[Antecol, Eren, and Ozbeklik| (2015). We find
that having a female teacher lowers (nonsignificant) test scores for girls in High Schools (-0.387, p = 0.736)
and Non-High Schools (-2.909, p = 0.026). In contrast to|Carrell, Page, and West| (2010]) and [Antecol, Eren,
and Ozbeklik (2015]), we find a significant correlation for boys in High Schools (-3.109, p < 0.001), although
the correlation for boys in Non-High Schools (0.429, p = 0.650) is insignificant.

7 Conclusion

In this paper, we analyze the effects of four non-monetary rewards on performances regarding an incentivized
mathematical test in both deprived and high-achieving schools in Germany. Our experimental design allows
to clearly analyze treatment effects, as pupils did not know that they were part of an experiment. We
maintain a natural examination situation within the classroom by having the students take the test during
a regularly scheduled math lesson and letting teachers conduct the experiment by themselves@

The selection of rewards is motivated by a questionnaire conducted in the run-up to the experiment asking
pupils about their preferences over seventeen pre-selected rewards. Based on the survey results, we test the
effects of the following four incentives in the field: (i) medal, (ii) letter of praise, (iii) “no-homework” voucher
and (iv) surprise gift.

We explore the short-run impact of non-monetary incentives on pupils’ test scores by varying the degree
of freedom with which pupils can chose their reward. In the Choice Treatment, pupils are free to choose
one of the four incentives beforehand, whereas in the Medal and Letter Treatments, the respective reward
is predetermined. Additionally, we compare the effects of non-monetary incentives on pupils with different
socio-economic background.

Our general findings suggest that non-monetary incentives can be a potentially cost-effective way to in-
crease achievement in deprived schools but that motivation is crowded-out with such rewards in high-achieving
schools. We show that the counter effectiveness of incentives is driven by pupils socio-economic background.
Moreover, we find that giving pupils the freedom to choose their incentive increases the willingness to learn for
the test and mitigates the negative effects of external rewards in High Schools. Furthermore, low-performing
pupils want to reveal their educational achievement to their parents. This might be interpreted as longing
for appreciation and consideration by the parents.

A limitation of the experiment, as in most experiments, is that we can only learn the impact of treatments
on the population studied, which is a broad—but not representative—sample of the population of pupils in
Germany. However, we shed light on the effectiveness of non-monetary incentives in schools and show that
they must be carefully designed and that pupils’ socio-economic background must be taken into account.

The applicability of our incentives is confirmed by teachers. Overall, 44.31% of teachers are planning to

use at least one incentive in the future. Again, there are differences between school types. While incentives

24Counter arguments for this kind of design might be a potential loss of control. However, we believe that teachers had no
incentive to not follow our instructions.
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are well received by teachers at Non-High Schools, only about 14% of High School teachers plan to use
incentives in the future

It remains for future research to analyze the effectiveness of non-monetary incentives in the long term and
to test the working of a “Fized Voucher” and “Fized Surprise” treatment, in addition to testing the remaining
incentives suggested in our survey in Subsection It would be also interesting to further investigate the
impact of non-monetary incentives on pupils with different cultural backgrounds. Finally, more research is

required on identifying potential non-monetary incentives for teachers@

25The share of teachers planning to use future incentives by school types is roughly as follows: Secondary General School 66%;
Middle School 56%; Comprehensive School 75%; High School 14%.

26Having informally asked teachers about their preferences, work avoidance (e.g., somebody else corrects tests) and public
recognition incentives seem to be the most promising types of non-monetary incentives for teachers.
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A Tables

A.1 Randomization Tables

Table 8: Randomization Check: Secondary General School

(1) (2) 3) (4) (5)
Control Choice Medal Letter Overall
Age 11.485 12.419 12.000 11.308 12.005
(0.115) (0.082) (0.196) (0.237) (0.069)
Month of Birth 6.686 6.768 6.406 5.143 6.592
(0.481) (0.395) (0.612) (0.931) (0.265)
Number of Older Siblings 1.072 1.423 1.188 2.133 1.330
(0.123) (0.143) (0.231) (0.601) (0.095)
Female Pupil 0.471 0.427 0.406 0.533 0.444
(0.060) (0.046) (0.088) (0.133) (0.033)
Language German 0.414 0.410 0.250 0.267 0.380
(0.059) (0.046) (0.078) (0.118) (0.032)
N 73 118 33 15 239

Note: This table reports the results of the randomization check in General Secondary School. Cell entries present
means and standard errors are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01

Table 9: Randomization Check: Middle School

(1) (2) 3) (4) (5)
Control Choice Medal Letter Overall
Age 11.032 11.104 11.491 11.173 11.161
(0.051) (0.062) (0.076) (0.067) (0.032)
Month of Birth 6.858 6.796 6.770 7.544 6.984
(0.279) (0.299) (0.392) (0.348) (0.161)
Number of Older Siblings 0.965 0.893 0.957 1.075 0.969
(0.080) (0.079) (0.115) (0.089) (0.044)
Female Pupil 0.425 0.522 0.429 0.364 0.439
(0.033) (0.035) (0.046) (0.038) (0.019)
Language German 0.438 0.525 0.555 0.439 0.482
(0.033) (0.035) (0.046) (0.039) (0.019)
N 228 206 120 165 719

Note: This table reports the results of the randomization check in Middle School. Cell entries present means and
standard errors are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01
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Table 10: Randomization Check: Comprehensive School

(1 (2) 3) (4) (5)
Control Choice Medal Letter Overall
Age 11.438 11.462 11.118 11.414 11.376
(0.102) (0.091) (0.114) (0.103) (0.051)
Month of Birth 6.641 6.821 7.340 7.451 7.049
(0.526) (0.482) (0.587) (0.466) (0.255)
Number of Older Siblings 1.297 1.077 0.755 1.403 1.154
(0.139) (0.140) (0.117) (0.167) (0.074)
Female Pupil 0.469 0.450 0.472 0.472 0.465
(0.063) (0.056) (0.069) (0.059) (0.030)
Language German 0.645 0.550 0.566 0.667 0.607
(0.061) (0.056) (0.069) (0.056) (0.030)
N 65 80 54 73 272

Note: This table reports the results of the randomization check in Comprehensive School. Cell entries present means
and standard errors are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01

Table 11: Randomization Check: High School

(1) (2) (3) (4) (5)
Control Choice Medal Letter Overall
Age 11.051 10.848 10.638 10.926 10.876
(0.055) (0.046) (0.050) (0.062) (0.027)
Month of Birth 7.076 7.389 7.602 7.375 7.345
(0.284) (0.262) (0.325) (0.346) (0.150)
Number of Older Siblings 0.769 0.719 0.618 0.661 0.699
(0.057) (0.066) (0.059) (0.066) (0.031)
Female Pupil 0.419 0.412 0.376 0.479 0.420
(0.032) (0.030) (0.036) (0.039) (0.017)
Language German 0.749 0.689 0.730 0.673 0.711
(0.028) (0.028) (0.033) (0.036) (0.015)
N 242 279 189 173 883

Note: This table reports the results of the randomization check in High School. Cell entries present means and
standard errors are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01
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Table 12: Treatment Randomization: Average Test Scores
Control Choice Medal Letter
Non-High School

Full Sample

N individuals 366 404 207 253

Test Score 8.945 10.129 11.275 11.245
(10.650) (11.719) (11.823) (11.580)

Standardized Test Score -0.247 -0.141 -0.041 -0.039
(0.953) (1.049) (1.058) (1.036)

Boys

N individuals 202 209 115 150

Test Score 10.203 10.861 11.461 12.560
(10.474) (11.568) (12.125) (12.549)

Standardized Test Score -0.135 -0.076 -0.022 0.076
(0.937) (1.0354) (1.085) (1.123)

Girls

N individuals 160 193 89 102

Test Score 7.519 9.368 10.865 9.157
(10.758) (11.914) (11.562) (9.635)

Standardized Test Score -0.375 -0.209 -0.075 -0.228
(0.963) (1.066) (1.035) (0.862)

High School

Full Sample

N individuals 242 279 189 173

Test Score 14.888 14.147 12.206 13.486
(9.689) (10.299) (10.755) (11.269)

Standardized Test Score 0.285 0.218 0.045 0.159
(0.867) (0.922) (0.963) (1.009)

Boys

N individuals 137 164 116 88

Test Score 16.431 14.793 13.543 13.352
(10.566) (10.645) (11.098) (10.187)

Standardized Test Score 0.423 0.276 0.164 0.147
(0.946) (0.953) (0.993) (0.912)

Girls

N individuals 99 115 70 81

Test Score 12.929 13.226 9.971 13.580
(8.144) (9.758) (9.575) (12.603)

Standardized Test Score 0.109 0.136 -0.155 0.168
(0.729) (0.873) (0.857) (1.128)

Note: The table displays the descriptive statistics of test scores and the number of students in each of the treatment
groups and the control group. Both average points scored on the test and standardized test scores (with mean 0
and standard deviation 1). Standard errors are displayed in parentheses. In our final analysis, we included 2.067
observations. 46 observations were dropped because missing values. There are 23 missing values for the last midterm

grade and 23 for pupils’ gender.
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A.2 Robustness Checks

Table 13: Robustness Check—Treatment Effects without Covariates

Non-High School

High School

Treatments

Choice 2.064** [1.000]
Medal 1.188 [1.027]
Letter 1.344 [1.058]

Controls

Pupil Covariates No
Class/School Covariates No
School FE Yes
N 1230

—0.941
—3.511**
—1.019

383

[1.160]
[1.623]
[1.709]

Note: This table reports the result of a negative binomial regression without covariates separately for High Schools
and Non-High School including school fixed effects. Standard errors are reported in parentheses and clustered on
classroom-level. Dependent variable: points in test. The number of clusters is 36 in High Schools and 53 in Non-High
Schools. Results are robust to multiple testing (seemingly unrelated estimation) * p<0.10, ** p<0.05, *** p<0.01
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Table 14: Robustness Check—Treatment Effects by School Level

Panel A: Regression OLS Negative Binomial
Non-High School High School Non-High School High School
Treatments
Choice 0.367 [1.818] —0.417 [1.218] 0.336 [1.881] —0.479 [1.183]
Medal —0.579 [1.301] —2.668"* [1.150] —0.827 [1.582] —2.591** [1.222]
Letter 0.839 [1.544] —4.833*** [1.707] 0.801 [1.628] —4.389*** [1.518]
Grade 6 1.599 [1.416] 5679 [1.564] 1.684 [1.389] 5.9954*  [1.710]
Choice x Grade 6 2.000 [2.123] 0.540 [1.773] 2.163 [2.222] 0.842 [1.874]
Medal x Grade 6 2.563 [1.865] 2.034 [1.918] 2.667 [2.105] 1.189 [1.959]
Letter x Grade 6 0.623 [2.124] 5420  [2.755] 0.538 [2.146] 4.203* [2.773]
Control
Pupil Covariates Yes Yes Yes Yes
Class/School Covariates Yes Yes Yes Yes
School FE Yes Yes Yes Yes
N 1198 869 1198 869
Panel B: Contrasts Treatment vs. No Treatment in Grade 6
Choice 2.368** [1.127] 0.123 [1.323] 2.500** [1.190] 0.363 [1.556]
Medal 1.983 [1.295]  —0.634 [1.413] 1.840 [1.840]  —1.401 [1.558]
Letter 1.462 [1.587] 0.587 [2.024] 1.339 [1.499] —0.096 [2.146]

Note: Panel A compares the results of a linear (OLS) and a negative binomial regression (marginal effects) for pupils
in grade 5 separately for Non-High Schools and High Schools including school fixed effects. Panel B compares linear
(OLS) and the negative binomial treatment effects for pupils in grade 6. Grade 6: 0=pupils in grade 5, 1=pupils in
grade 6. Dependent variable: points in test. Covariates: last midterm grade, number of books at home, academic year
(grade 5 or 6), teacher’ working experience (in years), teachers’ gender, day differences between tests, unemployment
rate of the school district and the proportion of German speaking pupils within the class. Standard errors are reported
in parentheses and clustered on classroom-level. The number of clusters is 53 in Non-High Schools and 36 in High
Schools. * p<0.10, ** p<0.05, *** p<0.01.
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A.3 Treatment effects by ability (and gender)

Table 15: Treatment effects by pupils midterm grade

Non-High School High School

Low Performing Pupils
Choice 0.421 [1.119] —2.969 [1.907]
Medal 0.572 [1.326] —4.480** [1.796]
Letter 0.512 [1.387] —5.672** [2.229]
N 408 144

Middle Performing Pupils
Choice 0.033 [1.911] 0.831 [1.794]
Medal —4.201%** [1.617] —3.069* [1.564]
Letter —1.407 [1.779] —3.803** [1.910]
N 428 288

High Performing Pupils
Choice 1.579 [1.267] 0.595 [0.970]
Medal 0.979 [1.208] —0.240 [1.284]
Letter 2.791** [1.103] —2.093 [1.868]
N 362 437

Controls
Pupil Covariates Yes Yes
Class/School Covariates Yes Yes
School FE Yes Yes

Note: This table reports the result of a negative binomial regression separately for low-, middle- and high-ability pupils
and separately for High Schools and Non-High School including school fixed effects. Dependent variable: points in test;
Covariates: last midterm grade, gender, number of books at home, academic year (grade 5 or 6), teacher’s working
experience (in years), teacher’s gender, day differences between tests, unemployment rate of the school district and
the proportion of German speaking pupils within the class. High-ability pupils refers to those with a midterm grade
of 1 or 2; middle-ability pupils have a midterm grade of 3 and low-ability pupils are those with a midterm grade of
4, 5 or 6. The groups are of approximately equal size. Standard errors are reported in parentheses and clustered on
classroom-level. The number of clusters is 36 in High Schools and 53 in Non-High Schools. * p<0.10, ** p<0.05, ***
p<0.01.
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A.4 Test preparation

Table 17: Test Preparation by School Type

Panel A: Regression Non-High School High School
Treatments
Choice 0.208** [0.082] 0.136*** [0.051]
Medal 0.186* [0.102] 0.012 [0.045]
Letter ~0.095 [0.092] 0.075** [0.038]
Grade 6 0.009 [0.127] —0.335*** [0.052]
Choice x Grade 6 —0.112 [0.140] 0.037 [0.082]
Medal x Grade 6 —0.147 [0.158] 0.044 [0.177]
Letter x Grade 6 0.159 [0.160] 0.090 [0.058]
Controls
Female pupil 0.130*** [0.028] 0.080** [0.038]
MidTerm grade 0.007 [0.005] 0.027*** [0.008]
Like Maths 0.040** [0.013] 0.052** [0.021]
School FE Yes Yes
N 1189 866

Panel B: Contrasts Treatment vs. No Treatment in Year 6

Choice 0.096 [0.101] 0.173*** [0.059)]
Medal 0.039 0.117] 0.057 [0.172]
Letter 0.064 [0.115] 0.166"* [0.042]

Note: Panel A reports results of logistic regression (marginal effects) for pupils in grade 5 and the interaction terms for
treatment and school level separately for Non-High Schools and High Schools including school fixed effects. Panel B
reports the logistic treatment effects for pupils in grade 6. Grade 6: O=pupils in grade 5, 1=pupils in grade 6.
Dependent variable: prepared for test (Did you prepare for the test? 0=No, 1=Yes) . Covariates: last midterm
grade, math curiosity (measured on 1 to 5 scale). Standard errors are reported in parentheses and clustered on
classroom-level. The number of clusters is 53 in Non-High Schools and 36 in High Schools. * p<0.10, ** p<0.05, ***
p<0.01..
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A.5 Effects of covariates

Table 18: Ordinary Least Squares regression of covariates on test performance

Querall Male Female High Performers Low Performers
Panel A: Non-High Schools
BooksHome (11-25) 1.200 0.848) 2.461% [1.020] ~0.100 [1.231] 2.536 [1.574] —0.435 [(1.805]
BooksHome (26-100) 1.673* 0.939] 2.621% [1.144] 0.760 [1.288] 3.718* [1.902] —0.061 [1.854]
BooksHome (101-200) 2.734%* [1.028] 2.062 [1.470] 3.331% [1.568] 4.305* [2.322] 0.419 [1.982]
BooksHome (201-500) 3.375** [1.465] 4.389** [2.136] 2.500 [2.347] 4.195* [2.455] 2.391 [2.626]
BooksHome (over 500) 2.747* [1.503) 3.256 [2.271] 2515 2.293) 1.934 3.268) 0.904 3.330]
BooksHome (Not Reported) 3310 [1.254] 3.882% [2.038) 3.066** [1.340] 1.982 3.686] 1.831 [2.460]
GradeMidTerm —1.288"*  [0.098] —1.295%* [0.141] —1.248%  [0.141] —2.610"*  [0.621] —0.697" 0.346)
TeacherExperience 0.090** [0.037] 0.061 [0.059] 0.150*** [0.048] —0.006 [0.039] 0.181*** [0.044]
TeacherFemale —1.099 [0.978] 0.429 [0.945] —2.909** [1.309] 1.812 [1.480] —2.449** [1.134]
N 1198 665 533 362 408
Panel B: High Schools

BooksHome (11-25) 3.071* [1.768) 4552+ [1.982] 2.834 3.509] 4.134 3.245) 2.165 2.165)
BooksHome (26-100) 3.953% [1.627) 3,695+ [1.848] 5.846 3.745) 3.282 2.710] 4.976* 2.919]
BooksHome (101-200) 2.490 [1.674] 3.056 [2.047] 3.938 4.014] 2.145 2.806] 5.006 3.305]
BooksHome (201-500) 5.065*** [1.614] 4.990%** [1.788] 7.099* [4.049) 4.970* [2.537] 6.797* [3.622]
BooksHome (over 500) 5.095%** [1.720] 5.254** [2.079] 7.680* [4.131] 5.173* [2.831] 6.027* [3.201]
BooksHome (Not Reported) 2.936 [1.828) 3473 [1.954] 4.943 [4.772) 2.700 [12.499 1.238 3.593]
GradeMidTerm 14417 [0.129] —1.581%+ 0.163] 1214 [0.179] 2,646 [0.319] —0.741* 0.417]
TeacherExperience 0.058* [0.032] 0.077* [0.034] 0.019 [0.048] 0.085 [0.063] 0.165** [0.079]
TeacherFemale —1.912* 0.809] —3.109** 0.800] ~0.387 [1.148] ~1.808 [1.139] —3.854% [1.853]
N 869 504 365 437 144

Note: Panel A reports results of negative binomial regression (marginal effects) of the covariates for pupils in Non-
High School including school fixed effects. Panel B results of negative binomial regression (marginal effects) of the
covariates for pupils in High School including school fixed effects. Dependent variable of the initial regression is points
in test. Baseline for books at home is the category 0-10. Standard errors are reported in parentheses and clustered
on classroom-level. The number of clusters is 53 in Non-High Schools and 36 in High Schools. * p<0.10, ** p<0.05,
*** p<0.01.

44



A.6 Selection of incentives

Table 19: Chosen Incentive by Gender and School Type (in percent)

Medal Letter  Voucher  Surprise

Non-High Schools (Fisher’s exact = 0.136)
Male (N=208) 21.63  27.88 19.23 31.25
Female (N=193) 14.51 24.87 20.21 40.41

High Schools (Fisher’s exact = 0.744)
Male (N= 163) 23.31 24.54 22.70 29.45
Female (N=114 ) 19.30  20.82 2193  28.95

High Performers (Fisher’s exact = 0.212)
Male (N= 144) 26.39 17.36 25.00 31.25
Female (N= 113) 16.81 16.81 24.78 41.59

Middle Performers (Fisher’s exact = 0.711)
Male (N= 125) 22.40  29.60 18.40 29.60
Female (N= 122) 18.03  27.05 19.67 35.25

Low Performers (Fisher’s exact = 0.584)
Male (N=102) 16.67  35.29 17.65 30.39
Female (N= 69) 10.14  43.48 17.39 28.99

All School types (Fisher’s exact = 0.185)
Male (N=371) 2237  26.42 20.75 30.46
Female (N=307) 1629 2671  20.85  36.16

Note: This table reports the percentage share of pupils’ choice by gender separately for school types and ability levels.
Fisher’ s exact test reports on the difference in the proportions between boys and girls.
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Table 20: Multinomial Logit Model of Chosen Incentives Cont.

Pooled Non-High School High School
C. Voucher
Midterm grade —0.055"  [0.028]  —0.029 0.039]  —0.086**  [0.037]
Grade 6 0.078 (0.586]  —0.346 0.759]  —0.264 [1.077]
Female pupil 0.199 [0.232] 0.287 0.247]  —0.086 [0.397]
Books at home
(11-25) —0.287 0.282]  —0.374 [0.289] 0.201 [0.530]
(26-100) —0.347 0.337]  —0.580* [0.336] 0.424 [0.781]
(101-200) ~0.436 0.367]  —0.617 [0.379] 0.484 [0.724]
(201-500) —0.516 0.495]  —1.405 [0.918] 0.281 [0.810]
(over 500) ~0.380 [0.451] 0.409 [0.590] 0.083 [0.594]
(Not Reported) —0.340 0.499]  —1.299* [0.690] 1.001 [0.942]
Teacher experience (years) 0.018 [0.028] 0.072* [0.038] —0.039 [0.040]
Day difference 0.038 [0.029] 0.005 [0.042] 0.125*  [0.069]
Teacher female ~0.317 0.608]  —0.218 0.864]  —0.778 [0.869]
Unemployment —0.030 0.071]  —0.035 0.113]  —0.123 [0.111]
Proportion German 0.390 [1.134] 0.260 [1.896] —1.241 [2.319]
Constant —2.483 3.632]  —0.794 [4.698] 1.768 [7.382]
D. Surprise
Midterm grade —0.048 0.031]  —0.031 0.031]  —0.117**  [0.056]
Grade 6 0.536 0.513] 1470 [0.744]  —1.274 [1.253]
Female pupil 0.313*  [0.177] 0.590*  [0.200]  —0.005 [0.280]
Books at home
(11-25) ~0.225 0.272]  —0.127 [0.294] 0.321 [0.508]
(26-100) ~0.231 0.347]  —0.040 0.326)  —0.103 [0.859)]
(101-200) 0.008 [0.365] 0.047 [0.328] 0.437 [0.917]
(201-500) 0.294 [0.418] 0.515 [0.450] 0.262 [0.950]
(over 500) —0.274 [0.538] 0.694 0.680]  —0.550 [0.997]
(Not Reported) —0.774* 0415  —0.182 0.422]  —13.92**  [0.904]
Teacher experience (years) 0.015 [0.024] 0.025 [0.033] —0.009 [0.038]
Day difference 0.016 [0.030] 0.021 [0.047] 0.176** [0.073]
Teacher female 0.821 [0.546] 1.087 0.842]  —0.327 [0.940]
Unemployment 0.072 [0.072] 0.194 [0.125] —0.132 [0.108]
Proportion Germa —1.144 [1.108] —2.480 [1.747) —3.760* [2.272]
Constant ~5.258 3.304]  —11.77* [5.179] 8.948 [8.798]
N 2067 1198 869

Note: This table presents the results of a multinomial logit model on the choice of incentive of pupils in the Choice
Treatment. The pupils which were not allocated to the Choice Treatment represent the baseline. Midterm grade is
the variable of interest, a positive coefficient shows that low performing pupils are more likely to chose the reward
as a high midterm grade resembles low performance in the German school system. A negative coefficient shows that
high performers are more likely to chose the respective incentive. Covariates: last midterm grade, number of books at
home, academic year (grade 5 or 6), gender, teacher’ working experience (in years), teachers’ gender, day differences
between tests, unemployment rate of the school district and the proportion of German speaking pupils within the
class.The number of observation is 2.067 for the pooled specification, 869 for High School and 1.098 for Non-High
Schools. Standard errors are reported in parentheses and clustered on classroom-level. The number of clusters is 53
in Non-High Schools and 36 in High Schools. * p<0.10, ** p<0.05, *** p<0.01.



B Kernel density plots by Treatment

Figure 2: Kernel Density Estimation Control vs. Incentivized

(a) All School Types

Kernel density estimate
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Note: This Figure presents Kernel density estimates for the test performance for incentivized and not incentivized
pupils pooled over school types.
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Note: Figure (b) presents Kernel density estimates for the test performance for incentivized and not incentivized
pupils in Non-High Schools. Figure (c) presents Kernel density estimates for the test performance for incentivized

and not incentivized pupils in High Schools.
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C German School System

In the German school system, children are segregated into high and low performers at an early age. Elemen-
tary school in Germany runs from grade one at the age of 6 to grade four at the age of 9 or 10. School-aged
children must attend the school in their school districtﬂ With the semester report in grade four, parents re-
ceive a transition recommendation to which school type to send their child. This recommendation is given by
the elementary school and is based on talent and performance (i.e., grades), social skills and social behavior
and motivation and learning virtues (Anders, McElvany, and Baumert|2010). However, parents in NRW can
decide to which type of secondary school they want to send their children, regardless of the recommendation.
Nevertheless, depending on their capacity, secondary schools can decline applications@

The German secondary school system consists mainly of four school types (approximate US equivalents
in parenthesis): Hauptschule (Secondary General School), Realschule (Middle School), Gesamtschule (Com-
prehensive School) and Gymnasium (High School). In the following, we use the US equivalents. The average
class size consists of 21-28 pupils and a typical week for fifth and sixth graders consists of approximately 37
school hoursﬁ Typically, pupils remain in the same class from grade 5 until grade 10, at which time they
turn into a course system. Therefore, classes are closed units in which most of the social interaction in pupils’
school life takes place. The German grade system ranges from 1 to 6, in which 1 is the highest possible grade
and 5 is the threshold for failing—the US equivalents are A+ to F.

The Secondary General School (grades five to nine or ten) provides pupils with a basic general education
that prepares them, in particular, for a vocational job and finishes with a Hauptschulabschluss after grade
nine or ten. Depending on performance, pupils can qualify to attend the advanced level of High School.

The Middle School (grades five to ten) encourages practical skills as well as interest in theoretical context.
Pupils acquire an advanced education and career guidance skills. Furthermore, in grade six, pupils learn a
second foreign language. After completion of the tenth grade—and depending on past performance and
interest—pupils can change to a vocational training course or attend the advanced level of the High School
if his/her grades are good enough. The minimum grade for continuing to High School is 3 on average in all
subjects@

Children attending the Comprehensive School (grades five to ten or twelve) have a longer period of
common learning. Classes consist of children of all skill levels and career decisions are left open as long

as possible. The majority of Comprehensive Schools are all-day schools in which all degrees of secondary

27In 2008, the forced allocation of pupils to the elementary school in their specific district, determined by address, was
abolished in the federal state of North Rhine-Westphalia—where we conducted our experiment. This means that parents of the
cohorts in our study were free to decide to which elementary school they sent their children.

28 Criteria that may be used by the school principal for admission decisions are the number of siblings already attending the
school, balanced ratios of girls and boys, distance to school and/or lottery procedure (see http://www.schulministerium.nrw.
de/docs/Recht/Schulrecht/APOen/HS-RS-GE-GY-SekI/APO_SI-Stand_-1_07_2013.pdf).

29This information is taken from the Ministry of Education and Further Education of NRW. For further in-
formation see http://www.schulministerium.nrw.de/docs/bp/Ministerium/Service/Schulstatistik/Amtliche-Schuldaten/
StatTelegramm2012.pdf.

SUA sufficient performance (grade 4) in a major subject—German, Mathematics, English—can be compensated by a good
performance (grade 2) in another major subject. A maximum of three sufficient performances in a minor subject or two sufficient
and one poor performance (grade 5) can be compensated for by an equal number of good performance in other minor subjects.
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education can be achieved that are awarded at Secondary General School, Middle School and High School.
As with the Middle School, pupils can qualify for the advanced level of the High School and obtain the Abitur
(A-Level).

The High School (grades five to twelve) is the most academic school type. The final examination—the
Abitur—entitles students to apply to University@ The aim of the High School is to give an in-depth general
education, which is necessary for both higher education and for vocational training. The lessons should guide

the analysis of complex problems and lead to abstraction, analytical and critical thinking capabilities.

Figure 3: Simplified illustration of the German School System

13 Senior Classes of
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31A]l other education degrees from Secondary General School and Middle School can also be acquired at the High School.



D Survey

Figure 4: Survey front and back side

Student Questionnaire

Alter: Class: School:

Gender: Male Female

Teaching subject:

Before you start, please remember to write down your age, class, school and gender.
Completing the questionnaire should not take more than 10 minutes. Please remember to fill

out the back side.

You can get a reward for a good score in a test. Please think about 3 rewards that would
motivate you to study for this test. Enter your ideas in the boxes below. You are not allowed

to enter money and candies as a reward.

1.

Please turn the page



In the table below we listed rewards that you could receive for successful performance in a

test. Please read over the table carefully. Then think about the rewards that would motivate

you the most. Enter a 1 for the reward you like the most in the box to the left of it, a 2 for the

reward you like second best and a 3 for the one you like third best.

You get a “homework free voucher”
in math. The voucher can be used
once during the semester

You are allowed to determine one game in
sports teaching hour

You receive a certificate

You receive bonus points for the next
written exam

You get a small trophy

You are allowed to listen to music in the
last 5 min of one lesson

You are allowed to eat a chewing
gum during one hour of your choice.

You are allowed to eat and drink during
one hour of your choice.

A picture of everybody who could
improve its test score is hung up in
the classroom

You get a small surprise

You get a learning-CD with exciting
exercises

You are allowed to relax in the last 5 min
of one lesson

The teacher praises you in front of
the class

A list of everybody who could improve its
test score is hung up in the classroom

Your teacher sends a
letter to your parents in which he is
praising your performance

You are allowed to use your mobile phone
for 5 min in one lesson

You receive a booklet with exciting
exercises

Thank you for your cooperation



Table 21: Predetermined incentives given in survey

Work Avoidance

Mastery Goal

Social Appreciation

Public

Private

Consumption

Curiosity

Homework voucher:

No homework in
math. Voucher can
be used once until

the end of semester.

Ezxercise Book:
Receiving a
booklet with
mathematical
exercises

Teacher-Praise:
Being Praised in
front of the class

Parents-Letter:
Teacher sends
letter to parents,
praising the pupil’s
performance

Chewing Gum:
Being allowed to
eat a chewing gum
in one lesson

Surprise:
Getting a small
surprise reward

Relazxation:
Relaxing 5 minutes
of one lesson

Learning CD:
Receiving a CD
with mathematical
games

Classroom-Picture:
Picture of pupil
who could improve
its test score is
hung up in
classroom

Trophy:
Getting a small
Medal

Listen to Music:
Being allowed to
listen to music for
5 min

Bonus points:
Receiving extra
points for next

written exam

Classroom-List:
List of all who
could improve their
test score is hung
up in classroom

Certificate:
Receiving a
certificate stating
that test score
could be improved

Eat and Drink:
Being allowed to
eat and drink
during class

Mobile Phone:
Being allowed to
play 5 min with

mobile in one

lesson

Sport-Game:
Determing one
game in sports
teaching hour




Figure 5: Survey Answers
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E Facsimile of Incentives

Figure 6: Example of No-Homework-Voucher

Homework-Free-Voucher

Voucher for no homeworks in math once

Name:
Redeemed on:

The voucher can be redeemed until the end of the school year




Figure 7: Example of Parents-Letter

Dear Ms / Mr ,

We are pleased to inform you that

Your son / daughter ,Class ___,

participated particularly engaged and motivated on a test in
mathematics. We are pleased that could improve
compared to the -current report mark and we hope that

continues his work as exemplary.

Sincerely yours

Name of Teacher

Date:



Figure 8: Picture of Medal
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