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ABSTRACT

Does Relative Grading Help Male Students?
Evidence from a Field Experiment in the Classroom

The provision of non-pecuniary incentives in education is a topic that has received much
scholarly attention lately. Our paper contributes to this discussion by investigating the
effectiveness of grade incentives in increasing student performance. We perform a direct
comparison of the two most commonly used grading practices: the absolute (i.e., criterion-
referenced) and the relative (i.e., norm-referenced) grading schemes in a large-scale field
experiment at a university. We hypothesize that relative grading, by creating a rank-order
tournament in the classroom, provides stronger incentives for male students than absolute
grading. In the full sample, we find weak support for our hypothesis. Among the more
motivated students we find evidence that men indeed score significantly higher on the test
when graded on a curve. Female students, irrespective of their motivation, do not increase
their scores under relative grading. Since women slightly outperform men under absolute
grading, grading on a curve actually narrows the gender gap in performance.
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1 Introduction

Over the last decades, boys have started to lag behind girls at all levels of education in the
developed world. A recent OECD report states: “Compared to girls, boys have become more
likely to underperform in secondary education and less likely to complete higher education
degrees” (Salvi del Pero & Bytchkova, 2013, p. 7).! Some governments, worrying about the
poor outcomes of boys, have considered specific policies aimed at improving male educational
performance (The Economist, 1999). The increasing gender gap has also triggered the attention
of popular academic book authors sometimes referred to as belonging to the “boys’ movement,”
producing best-selling titles like ‘Boys Adrift” (Sax, 2007) and ‘The End of Men’ (Rosin, 2012).
A variety of reasons have been put forward to explain the educational underachievement of
young men, ranging from biological differences in learning styles between the sexes to allegedly
“feminine” educational practices favoring girls. From an economist’s point of view it is natural
to consider another potential explanation: it is possible that grade incentives offered by the
educational system do not provide sufficient motivation for boys to do well.

The majority of grading practices that are in use worldwide can be classified into two
schemes: absolute and relative grading. Under absolute grading, grades depend solely on stu-
dents’ own individual test outcomes, independent of the performance of their classmates on the
same test. This scheme is also known as “criterion-referenced grading,” because the student’s
score is compared to an objective criterion. Under relative grading, students’ grades depend on
their positions in the score distribution of the class. The scheme is also known as “grading on
a curve,” referring to the bell-shaped curve of the normal distribution. In the United States,
colleges typically implement relative grading,? while in continental Europe the absolute scheme
prevails (Karran, 2004).

A key difference between the two grading schemes is that relative grading induces direct com-
petition between peers. In the lingo of organizational economics, absolute grading is analogous
to a piece rate compensation scheme, while relative grading creates a rank-order tournament
in the classroom. Such rank-order tournaments are advocated by theorists as optimal labor
contracts inducing efficient effort provision (Lazear & Rosen, 1981). Evidence from laboratory
experiments, however, shows a heterogeneous response to competition: typically, tournament
incentives increase the output of male subjects, but does not affect female performance in a
mixed-sex environment (Gneezy et al. , 2003).

Based on the empirical stylized fact of gender differences in response to tournaments we hy-
pothesize that grading on a curve, by offering competitive incentives, provides more motivation
and leads to higher performance for male students than absolute grading. We expect no such

difference for female students. This paper provides a test for the above hypothesis by means of

!Observing time trends, the 2013 Education at a Glance report notes a particularly strong growth in tertiary
graduation rates for women in several OECD countries between 2005 and 2011, while the increase is much smaller
for men (OECD, 2013). Moreover, Guiso et al. (2008) find that in more gender-equal cultures, there is no gender
gap in math performance among 15-year-olds, while girls largely outperform boys in reading.

2As an example, consider the 2005 overview of law school grading curves by Andy Mroch for the Association
of American Law Schools: http://www.aals.org/deansmemos/Attachment05-14.pdf



a field experiment. We empirically compare absolute versus relative grading in the naturalistic
setting of a Bachelor course with a large number of participants at the University of Amster-
dam. Students in our experiment are randomly divided into two treatment groups. All students
have to take the same midterm exam, but the grading of this exam differs by treatment: in one
group the midterm test is graded on a curve, in the other group on an absolute scale. (The
grading schemes are reversed for the end-of-term exam.) Based on various measures capturing
effort provision in preparation for and performance in the midterm exam, we provide a direct
empirical comparison of the two grading schemes.

For the full sample of participating students we obtain weak support for the hypothesis
that relative grading induces higher male performance while not affecting the achievement of
female students. As expected, women slightly outperform men under the absolute scheme while
the gender gap shrinks under the relative scheme. However, these differences are small in size
and are only statistically significant when correcting for demographic, ability, and preference
variables. We further observe that the two grading schemes do not differ considerably in terms
of the study effort and exam preparation time they induce.

Obviously, in order for students to be responsive to the (differences in) grade incentives,
they should be interested in the level of their grades in the first place. If students are mainly
interested in passing the course with minimal effort provision and do not attach importance to
their grade per se, the incentive effect of grading on a curve is likely to be limited. In policy
reports and the popular press, Dutch pupils and students are often accused of having a ‘just pass’
attitude (“zesjescultuur”).® Indeed, international comparisons of primary school pupils reveal
that although almost all Dutch pupils fulfill the minimum requirements, only few excel and meet
truly advanced benchmarks (Jaspers, 2012). The phenomenon is not constrained to primary
schools: Dutch university students are found to provide insufficient study effort (Leuven et al.
, 2010), leading to high fail rates and long study durations.* Thus, the response of students in
our sample to the grade incentives may thus very well be limited to the group of students that
attaches importance to grades. To take this potential heterogeneity into account, we also test
our hypothesis among the more responsive subsample of students following the English-language
(“international”) program. We provide evidence of this subgroup being more motivated and
high-achieving. We find that international male students score significantly higher when graded
on a curve. Female students, whether in the Dutch or the international program, do not respond
to relative grading.

To our knowledge, this paper is the first to provide an experimental comparison of absolute

grading and grading on a curve in a naturalistic, high-stakes environment.® Our field experiment

3A recent newspaper article (in Dutch) covering the 2012/13 edition of ‘The state of education’ (‘De staat
van het onderwijs’) report claims already in its title that Dutch pupils are undermotivated. The lead re-
searcher of the report is quoted to say that pupils are satisfied with getting a 6, i.e. the lowest passing grade:
http://www.nre.nl/nieuws/2014/04/16 /rapport-nederlandse-leerlingen-zijn-niet-gemotiveerd /.

“From the cohort of students who entered higher education in 2007, less than a third received their Bachelor
degree after four years, the nominal duration of the program. Five years after the start, the share of those who
successfully graduated was still less than half (Inspectie van het Onderwijs, 2014).

°A few papers, discussed in detailed in the Literature section, analyze field experiments with competitive
grading in the form of comparison to a randomly chosen opponent or rewarding only the top performers. We
believe using an actual grading curve makes our setting more realistic and reproduces better the incentives of
rank-order tournaments observed in classrooms in practice.
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includes a large sample of university students for whom we collect a rich set of control variables
(including preferences as well as course-specific and general ability). We also observe different
measures for the preparation behavior of students, so we can test whether grade incentives affect
how much students study for the exam.

The remainder of this paper is organized as follows. In section 2, we shortly review the
related literature. Section 3 contains the details of our experimental design. In section 4, we
provide an overview of our data and some summary statistics. Section 5 presents our results.

Section 6 contains a further discussion of the results. We conclude in section 7.

2 Literature

The advantageous and disadvantageous incentive effects of competitive reward schemes have
been studied extensively. Early theoretical contributions by Lazear & Rosen (1981) and Green
& Stokey (1983) develop the argument that tournament-style incentives may outperform piece
rates because under relative performance evaluation “common shocks” are filtered out (see also
Holmstrom (1982)). Effort incentives can thus be provided with lower risk exposure (i.e. more
cheaply). Empirical studies on the incentive effect of competition typically find evidence in line
with tournament theory, although the variance in effort levels is much higher than under piece
rate incentives (cf. Bull et al. (1987); van Dijk et al. (2001); Harbring & Irlenbusch (2003)).
Miiller & Schotter (2010) provide an experimental test of the predictions of Moldovanu & Sela
(2001) who derive optimal allocations of prizes with risk-neutral agents of heterogeneous ability.
Their empirical results show that low-ability workers “drop out” of the tournament by exerting
little or no effort whereas high-ability workers put in more effort than predicted by the model.

Response to tournament incentives is found to be heterogeneous not only with respect to
ability but also to gender. The gender gap in competitiveness was first documented by Gneezy
et al. (2003) who found that male participants solve significantly more mazes under a com-
petitive reward scheme than under piece rate, while no such increase is observed for female
subjects in a mixed-sex environment. Their result has been replicated using both laboratory
(e.g. Gunther et al. (2010)) and field experiments (e.g., Gneezy & Rustichini (2004)) as well
as naturally occurring data (e.g., Price (2008)). Niederle & Vesterlund (2011) and Croson &
Gneezy (2009) provide detailed reviews of studies on gender and competition.

A number of theoretical studies compare relative and absolute grading. Becker & Rosen
(1992) and Landeras (2009) bring the tournament model to the classroom and show that with
an appropriate reward scheme, grading on a curve can induce a higher performance than ab-
solute grading in the presence of “systemic” noise or correlated individual error terms. Dubey
& Geanakoplos (2010) also compare the two grading schemes and find that absolute grading
provides better incentives for students to work, provided student outcomes are independent.
Paredes (2012) predicts that the response to grading systems differs by ability: in her model,
where students only care about passing the exam, low-ability students exert less and high-ability
students exert more effort under absolute than under relative grading. She finds empirical sup-

port for these predictions by analyzing quasi-experimental data from a Chilean university where



they switched from absolute to relative grading in some first-year courses. Comparing student
outcomes before and after the change, her identification strategy relies on an (untestable) com-
mon trends assumption.

A number of recent empirical studies also focus on the effect of competition in education and
obtain gender differences in line with our results. Jurajda & Miinich (2011) find that male and
female students of the same ability were equally likely to be admitted to universities in the case
of little competition, but men were significantly more likely to be accepted when competition
was high. Ors et al. (2013) observe that females outperformed men in a “noncompetitive”
national exam while in the same cohort men outperformed women at the very competitive
HEC admission exam later on. Morin (forthcoming) studies the effect of intensified competition
resulting from a legislative change that created a “double cohort” in Ontario and observes that
men’s relative performance increases in response. Bigoni et al. (2011) find that competition
induces higher effort among male but not among female students in the case of relatively low-
stakes homework assignments. Jalava et al. (2014) examine various non-financial incentive
schemes for primary school children in low-stakes tests and conclude that boys only increase
performance when faced with relative grading. In contrast, De Paola et al. (2013) do not
find gender differences in terms of entry into a tournament or performance under competition
in a setting where university students self-selected into a competitive scheme in a midterm
exam to obtain bonus points. Azmat & Iriberri (2010) analyze the effect of providing relative
performance information to students in a setting where grades are still solely dependent on
absolute performance, and find that the feedback has a strong and positive impact on the
performance of both girls and boys.

Our paper contributes to the empirical literature on competitive grade incentives by ex-
perimentally comparing absolute and relative grading using a design with several advantages.
Uniquely, relative grading in our setting involves an actual grading curve where a student’s
exam grade is determined by his or her place in the class score distribution, mimicking real-life
grading practices. The experiment is conducted in a naturalistic setting among students attend-
ing a university course (“in the classroom”). The number of participants is high, and students
are randomly assigned to treatments (no self-selection). Exams are high-stakes and there is no
subjectivity in their evaluation. Administrative data on student characteristics are available,
as well as measures of preferences from an incentivized survey. The study effort of students is
also observed, allowing us to test whether any change in exam performance is attributable to

differences in preparation under the two schemes.



3 Context and design

3.1 Context

We conducted a framed field experiment (Harrison & List, 2004) among students of the Univer-
sity of Amsterdam (UvA), authorized by the Examination Board of the Faculty of Economics
and Business at the University of Amsterdam. The experiment took place in the 2°¢ year BSc
course Economics of Markets and Organizations (EMO) during the first block of the 2013/2014
academic year.® The course covered topics from Organizational Economics and Industrial Or-
ganizations in a simple game-theoretic framework, based on lectures notes now published as
“Economics of Organizations and Markets” (Onderstal, 2014). Over 500 students enrolled in
the course and thus participated in our experiment. The large sample size is desirable not only
because it allows us to detect potentially small effect sizes but also because it made it nearly
impossible for students in the relative grading group to collude against the experimenters by
collectively providing low effort.” The attrition rate was relatively low since the class was
compulsory for the majority of the enrolled students. The course grade was the unweighted
average of grades from a midterm and an end-of-term exam. The two exams covered roughly
the same amount of study material and were designed to be of comparable difficulty. In the ex-
ams, students had 90 minutes to answer 30 multiple-choice questions (calculations, theory, and
literature-related). Both exams were corrected by machines, thus grading was by construction
unbiased. In addition, students could earn a bonus point on top of their exam grade by hand-
ing in homework assignments in teams of three or four people. During study weeks, students
could participate in a lecture (focusing mostly on theory) and a tutorial (discussing exercises,
homework solutions and mock exam questions). Class attendance was voluntary.

The course was offered with identical content in both Dutch and English, the latter for
students following the English-language Bachelor program (in the following referred to as the
“International program”). The majority of students in the international program are foreigners
(typically from Central-Eastern Europe, China, and Germany), but the program is also open
to aspiring Dutch students. While there are no entry requirements for attending the Dutch
program (all applicants who complete the pre-university track in secondary education and pass
the standardized national school-leaving exam are admitted to the study), students have to
qualify for the international program by taking an English proficiency test and a mathematics
entrance test. About one in four applicants is admitted to the English-language Bachelor
program. Participants in the two programs thus differ in their ability and arguably also in their
level of motivation. For foreign students in the international program, tuition fees and living
expenses in Amsterdam often represent a comparatively much larger investment in education
than for their Dutch peers, likely increasing the importance they attach to performing well

in their studies. Dutch students choosing to comply with the selective entry criteria for the

SAt the UvA, the academic year is divided into six blocks. The first block runs over eight weeks in September
and October.

"Budryk (2013) reports a case where students successfully boycotted curved grading, using various social
media tools to arrange the collusion.



international program and to follow courses in English instead of their mother tongue also
signal dedication and higher levels of aspiration. Students in the Dutch program, on the other
hand, are not sufficiently motivated (Leuven et al. , 2010). Their attitude can be described
by the “zesjescultuur,” discussed in the Introduction: instead of striving for excellence, the
majority of them merely aim to pass their courses with minimal effort provision. We provide

further evidence of this phenomenon in section 5.2.2.

3.2 Design of the experiment

This section contains the details of the experimental design. Participants were randomly as-
signed to one of the two treatment conditions (communicated to students as the “yellow group”
and the “blue group” in order to maintain a neutral framing). All students, regardless of this
assignment, sat the same midterm and end-of-term exams at the same time and in the same
venue. As mentioned earlier, both exams counted with equal weight towards the final course
grade and thus represented high stakes for the students. The difference between the groups
lay in the grading schemes used in translating exam scores into exam grades: students in one
group were graded under a relative scheme in the midterm and an absolute scheme in the
end-of-term exam while the schemes were reversed in the other group, as shown in Table 1.
This design allows for a clean comparison of the effect of the two grading schemes on midterm
exam performance while maintaining an ex ante fair and equal treatment of students in the two
groups.

We performed a stratified randomization along the dimensions we suspected would influence
the response to the grading schemes, i.e., gender, study program, and mathematics ability (this
information, together with other demographic variables, was available to us prior to the start of
the classes). The course has been taught for several years with only small changes in the content,
thus the grade distributions of previous years could be taken into account when constructing
the curve for relative grading.

The timeline of the experiment is shown in Table 2. Students were informed of their treat-
ment group assignment by e-mail and also by posts on the course intranet page containing
all study materials and course-related information. Detailed instructions regarding the grad-
ing schemes were included in the Course Manual (see Appendix A) and were also announced
during the lectures and tutorials. During the first week, preference and ablity information
was collected from students in an online survey (discussed in more detail in section 3.3). For
homework assignments, students were required to form teams within their treatment group (in
order to reduce potential spillovers), which also increased students awareness of the treatment
assignment. Homework results were not published until week 5, so students did not receive
any feedback on their relative performance until the midterm exam. Right before the midterm

exam, students were required to fill out a short questionnaire testing their understanding of the

80ur identification relies on the assumption that students only took into account the midterm grading scheme
when preparing for and taking the midterm exam, thus their midterm effort choice and performance was unaffected
by the grading scheme they were going to face later in the end-of-term test. We revisit this assumption in more
detail in section 6.



grading schemes and collecting information on time spent on the course.

Our main variable of interest is the score (i.e., the number of correct answers) on the midterm
exam. Using a between-subject design, we compare the midterm scores of students in the ab-
solute and relative grading groups. Besides the midterm exam scores, in our analysis we also
consider the effect of relative grading on a number of proxies for effort provision in preparation
for the exam. These proxies are: lecture and tutorial attendance during the study weeks (col-
lected by an assistant and by the tutors), handing in homework assignments, grades of homework

assignments, and self-reported study time (collected in the aforementioned questionnaire).

3.3 Incentivized survey

We conducted an online survey to collect from students preference, confidence, and ability
measures that might influence their response to the two grading schemes (see e.g., Niederle &
Vesterlund (2007) or Gneezy et al. (2003)). We included the survey in the compulsory course
requirements, which ensured a very high response rate (92%). The survey was incentivized: five
respondents were randomly chosen at the end of the course and were paid according to their
performance and their choices in the survey (average earning was €215.67, with a minimum
of €100 and a maximum of €457). Respondents spent 21 minutes on average completing the
survey which was designed and pre-tested to take about 15-20 minutes, suggesting the majority
of students took the task seriously and did not answer at random. The survey was programmed

using the software Qualtrics.

The survey was framed as assessing familiarity with the prerequisites for the course, and
contained a timed multiple-choice quiz with 10 questions related to first-year mathematics and
microeconomics courses (e.g., simple derivations, perfect competition, Nash-equilibria, etc.).”
Performance on the quiz serves as an ability measure in our analysis. Before solving the quiz,
students were required to choose the reward scheme applied to their quiz performance by re-
porting their switching point between a constant piece rate and a tournament scheme with an
increasing prize. We developed this measure to serve as a proxy for competitive preferences.
Moreover, we collected four different measures of overconfidencel’ (ex ante and ex post; ab-
solute and relative): students were asked to report their expected absolute score and relative
rank both before and after solving the quiz,. In addition, risk and ambiguity preferences of
participants were measured by eliciting switching points in Holt & Laury (2002)-style choice
menus (see Figure 6 in Appendix B) and also by asking students to rate their willingness to take
risk in general (Dohmen et al. , 2011). Finally, students reported their expectations regarding
their absolute and relative performance in the course and also their attitudes toward norm- and

criterion-referenced grading practices.

9For an example of a quiz question, please refer to Figure 5 in Appendix B.
10WWe define an agent as overconfident when her conceived ability exceeds her true ability. For a discussion on
different definitions of overconfidence in the experimental psychology literature, please refer to Hvide (2002).



4 Data

This section contains an overview of our data. Panel A of Table 3 presents basic demographic
information based on administrative data provided by the University of Amsterdam. In total,
529 students registered for the course, with a quarter following the international program. The
share of female students in the sample is relatively low, just over a third, reflecting the general
gender composition of the Economics and Business Bachelor program. The average age is 20.8
with relatively low variance. The majority of the participants were born in the Netherlands and
are Dutch citizens. Our dataset contains several indicators of the past academic achievement
of the students in our sample, most notably the average mathematics grade and the number
of retake exams. The first, constructed as the unweighted average of any mathematics- or
statistics-related exam a student had ever taken at the UvA (including failed tests), is a fairly
good predictor of the final grade in the EMO course: the correlation between the two is 0.50 and
is highly significant. This math-grade based measure indicates very low average performance:
the mean of the variable, 5.88, is barely above the minimum requirement for passing.!! The
second indicator is calculated as the number of retake exams over all the courses the student
ever registered for. On average, students repeat approximately one out of five exams.'?

Panel B of Table 3 provides an overview of the preparation behavior and performance of
students in the EMO course. Attendance rates were relatively low during the study weeks
preceding the midterm exam: out of the three lectures and tutorials, students participated
on average 1.21 and 1.45 times, respectively. The majority of students handed in homework
assignments and obtained fairly good homework grades (a mean of 6.95 out of 10), varying in
the range between 3.45 and 9.45. (A homework grade of 5.5 or above ensured the bonus point.)
Students reported spending on average 10 hours per week on studying and practicing for the
course. The show-up rate at both of the exams was very high, 91% at the midterm and 87% at
the end-of-term exam. The average number of correct answers on the midterm exam was 19.28
out of 30, which decreased to 17.41 in the end-of-term exam.!'® Analyzing the final grades, note
that it was theoretically possible to get a grade 11 in this course (two students indeed received
a calculated grade of 10.5) because the homework bonus point was added to the unweighted
average of the two exam grades.

Results from the incentivized online survey are presented in Panel C of Table 3. The rela-
tively low average performance on the quiz measuring knowledge in prerequisites (4.67 correct
answers out of 10 questions) is likely explained by the intense time pressure students were sub-
jected to during the quiz (25 seconds per question). Performance on the quiz is significantly

correlated with the final grade students received in the course (corr = 0.23). Students are on

"Tn the Netherlands, grades range from 1 (lowest) to 10 (highest), and the minimum passing grade is either
5.5 (when half grades are awarded) or 6.

12Note that neither of these ability measures based on past performance are available for the 32 exchange
students who visited the UvA only for the semester when our study was conducted.

13We argue that this decrease does not reflect a difference in the difficulty of the exams but is rather a result of
the way the final grade for the course was determined: a high midterm grade and a homework bonus point would
ensure that a student passed the course simply by showing up at end-of-term exam, providing weaker incentives
for effort provision in the end-of-term. We further discuss this finding in the Results section.



average overconfident according to all confidence measures we have elicited. In the table we
present the ex ante relative overconfidence variable, based on a comparison between the stu-
dents’ guessed and actual relative performance. A correct guessed rank would correspond to a
score of zero on our overconfidence scale, and any positive number indicates overconfidence. As
mentioned in the previous section, students’ risk, ambiguity, and competitive preferences were
measured in Holt & Laury (2002)-style choice lists. We find respondents to be risk-averse (the
risk-neutral switching point is at decision 5) but seeking competition (a risk-neutral agent who
believes he/she will win half of the time is indifferent between piece rate and tournament at de-
cision 7). The overconfidence of students is also reflected in their grade expectations exceeding
their realized final grades (an average of 7.04 vs. 6.65) and their relative performance in terms
of grades (students guess on average that out of 100, only 37.37 of their peers will do better
than them). Students report a more positive attitude toward absolute than towards relative
grading, which is likely due to their inexperience with the latter scheme: students rarely face
explicit relative grading in the Dutch educational system. Still, students are not opposed to
relative grading: on average they rated their attitude toward grading on a curve as slightly
positive (5.33 where 5 corresponds to neutral).

Section I of Table 4 proves that the randomization is successful. The two treatment groups
are balanced not only along the dimensions we have stratified (study program, gender, and
mathematics grades), but also with respect to other demographic, ability, and preference vari-
ables.* Section II compares the male and female students in our sample. We observe that
women are more likely than men to follow the international program and are thus less likely to
have been born in the Netherlands. There is also a gender difference in past academic perfor-
mance: on average, women obtained significantly higher math grades and had to retake fewer
exams than their male peers.!> We find no such difference in the number of correct quiz ques-
tions, possibly due to the intense time pressure in the survey (Shurchkov, 2012). In terms of
preferences, we find that men and women differ in their attitudes toward risk, with women being
significantly more risk averse. This finding is in line with results from other studies (Croson &
Gneezy, 2009).1¢ Contrary to our expectations, we find no significant gender differences in the
willingness to enter tournaments. This may be explained in part by the women in our sample
being as confident as male students. Moreover, the continuous measure we designed (eliciting
a switching point between a piece rate and a competitive payment scheme with varying prizes)
has not been verified by other studies to reliably capture competitive preferences and could

potentially have been confusing for our subjects.!” Section III of Table 4 shows the differences

4Table C1 in Appendix C provides the same comparison but split by gender. We find that male students in
the “Blue” group do not differ from men in the “Yellow” group, except in terms of their ambiguity aversion.
Similarly, women in the two treatment groups are not significantly different in their demographic and ability
characteristics, although female students in the “Yellow” group report higher expected grades. Once we apply
the Bonferroni correction for multiple comparisons, neither of these differences remains significant.

5The difference is not driven merely by the higher share of international students among women. Even after
controlling for the study program, women obtain significantly higher grades than the men in our sample.

16The review and meta-analysis by Filippin & Crosetto (2014) suggests, however, that the gender differences
in risk-taking observed in the literature are sensitive to the methods of elicitation and are often economically
insignificant.

17Gneezy & Pietrasz (2013) use a continuous measure to elicit competitive preferences and find large gender



between students following the Dutch and the international program. We find that students
in the English-language program outperform their Dutch peers: they have significantly higher
mathematics grades, have fewer retakes, and solve more quiz questions correctly. It is therefore
understandable that they also have higher grade expectations than students in the Dutch study

program. 18

5 Results

5.1 Selection

Before comparing the outcomes of students in the two treatment groups, we need to alleviate
concerns related to non-random attrition. Students assigned to relative grading who are partic-
ularly averse to competition may decide to skip the midterm exam or to drop out of the course
entirely, biasing our estimation results. The findings of Niederle & Vesterlund (2007) and several
replications suggest that even high-ability women are likely to shy away from competition. We
would thus expect to see lower midterm show-up in the relative grading group, driven by fewer
female students participating in the exam. We find no support for this hypothesis in our data:
show-up is actually slightly higher under relative grading (a raw difference of 4.9 percentage
points, significant at the 5% level), and there is no gender difference in the propensity to par-
ticipate in the exam (a t-test yields a p-value of 0.23). Selection does not ruin the balancedness
of the two treatment groups, and the actual number of non-participants is very low: 16 vs. 30
in the relative and absolute group, respectively. We thus argue that exam participation is likely

unrelated to our treatment, so our results are not biased by non-random selection.

5.2 Exam performance
5.2.1 Full sample

We start our analysis with a simple comparison of midterm scores under the different grading
schemes. The mean number of correct answers was 19.20 under absolute and 19.37 under
relative grading (with standard deviations of 3.79 and 3.81, respectively) out of 30 questions.
According to a two-sample t-test with unequal variances, the difference is insignificant (p-value:
0.62). As Figure 1 shows, the distributions of outcomes in the two treatment groups also look
very similar. A Kolmogorov-Smirnov test does not reject the equality of the two distributions
(exact p-value: 0.99). We proceed to test whether the response to grade incentives differs
by gender. Figure 2 compares the mean number of correct answers on the midterm exam by
gender and treatment group. While there is an indication of women slightly outperforming men
under the absolute scheme and the gender gap shrinking under the relative scheme due to the
higher scores of male students, these differences are negligible in size. An OLS regression (with

standard errors clustered on the homework team level) confirms that there is no significant

differences, but their method is different from the one applied in this research.

18Using the Bonferroni correction to account for multiple testing, the differences between men and women in
the number of retakes and between international and Dutch students in quiz performance are no longer significant.
All other differences highlighted in the table remain significant at the 10% level.
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difference in midterm scores between the treatment groups, and the gender interaction is also
insignificant (see columns 1 and 2 of Table 5).

A raw comparison of scores may, however, be misleading: as we have shown in Table 4, men
and women in our sample are different along many dimensions that could possibly influence their
response to the grading schemes. We therefore repeat the analysis controlling for demographic,
ability, and preference variables'® and discover that all else equal, men respond more favorably
to relative grading than women. Column 3 in Table 5 shows that the coefficient of the interaction
term between relative grading and the male dummy is positive and significant at the 5% level.?"
The result is robust to the inclusion of further interaction terms (see Table C2 in Appendix
C). Analyzing the subsamples of men and women separately (columns 4 and 5 in Table 5) we
find that the point estimate for the effect of relative grading on exam scores is negative for
female and positive for male students, ceteris paribus, but these estimates are not statistically
significant (p-values: 0.17 and 0.16 for men and women, respectively).

Following Paredes (2012) and Miiller & Schotter (2010), we discuss whether we find a differ-
ence with respect to ability in response to the grading schemes. As we have already seen in Ta-
ble C2, previous academic history, as proxied by the average mathematics-related exam grades,
does not influence student reaction to relative grading: the interaction term relative*Math is
insignificant.?! Results are similar when we use course-specific knowledge (performance on the
prerequisites quiz), grades in the first-year finance course or expected grade in the EMO course

to capture ability. For an illustration, see Figure 4.

5.2.2 Responsiveness to grade incentives

In our analysis so far we have compared whether one type of grade incentive works better than
the other. In so doing, we have implicitly assumed that all students are in the first place
motivated by grade incentives. Those students, however, who place little or no weight on the
actual level of their grades are unlikely to respond strongly to differences in grading schemes. As
we have discussed in the Introduction, students in the Netherlands are typically only interested
in passing their courses and do not strive to achieve high grades.

Besides the examples discussed in the Introduction, our data also contains evidence of the
“2zesjescultuur.” Due to the specific design of the grading schemes,?? students who achieved a
grade 7 or higher in the midterm exam and received a homework bonus point (in the following
referred to as “safe” students) knew they could pass the course simply by showing up at the

end-of-term exam, without actually solving any questions correctly. By focusing on the group

9The control variables included in the regressions (throughout the paper, unless otherwise indicated) are the
following: Demographic controls: international program, age, Dutch-born; Ability controls: average math grade,
quiz performance; Preference controls: overconfidence, risk aversion, ambiguity aversion, competition aversion
and attitude toward relative grading.

29The inclusion of covariates leads to changes in the estimates of the main effect not because of an imperfect
randomization but due to a reduction in sample size caused by missing ability and preference variables for some
students. The significance of the interaction term is not, however, merely driven by the smaller sample.

2'We find no significant effect when testing for a non-linear relationship by including either Math squared or
four dummies for the four Math quartiles. Calculations available from the authors on request.

22The lowest grade awarded under both schemes was a 2, see Appendix A.
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of “safe” students, we show that even higher ability students tend to be satisfied with the lowest
passing grade. Many of these students, instead of striving for a high final grade, provided low
effort in the final exam: while the mean score of “safe” students was 23.36 in the midterm
exam, it decreased in the end-of-term test to 19.18. Tellingly, 108 out of the 148 “safe” students
solved fewer questions correctly in the end-of-term than in the midterm exam. This drop in
performance cannot be explained by differences in exam difficulty, since ‘“non-safe” students
(who were not certain of having passed the course prior to the end-of-term) only scored 1 point
lower on average on the end-of-term compared to the midterm, and more than half of them
actually performed better in the second test (see Figure C1 in Appendix C).%3

The above evidence illustrates that many students are unwilling to work hard for a higher
grade. Since they are not worried about failing the course (less than 2% of them report an
expected grade below 6), it is unlikely that they will be responsive to grade incentives in general.
We will continue our analysis to test whether the response to absolute vs. relative grading is
heterogeneous with respect to sensitivity to grade incentives. The proxy we use to measure
such “responsiveness” is the study program students follow: we argue that those enrolled in the
international program place more weight on the grades in the course than those in the Dutch

program.

5.2.3 International program

In this subsection we test whether we find a differential effect of relative grading among the
126 students following the international program. Students in the international program are
significantly more likely to hand in homework assignments, they receive higher homework grades
and report spending more time preparing for the course than students in the Dutch-language
program (see Table C3 in Appendix C), supporting our claim that they care more about the
grade they receive. Moreover, even after controlling for past mathematics grades or performance
on the quiz questions, students in the international program have significantly higher grade
expectations than those in the Dutch program. We attribute this difference to international
students being more ambitious rather than more overconfident, especially because students in
the two programs did not differ in their overconfidence measured in the online incentivized
survey.

Figure 3 shows that the response to relative grading indeed differs by study program: while
the performance of students in the Dutch program is unaffected by the grading schemes, male
students in the international program achieve significantly higher scores when graded on the
curve. Table 6, presenting estimates from OLS regressions, confirms that our results are robust

to the inclusion of control variables: men in the international program respond significantly

23We find more indication of the ‘just pass’ attitude by analyzing results from first-year courses. If all students
worked hard to get the highest grade possible and thus the only explanation for low grades would be a lack of
ability, than we would expect lower and more variable grades in courses that are mathematics-intensive than
in those that are not (assuming that in the latter effort provision can compensate for skill differences). We
do not, however, find lower average grades in math-heavy courses such as Micro- and Macroeconomics than in
less mathematical classes such as Marketing or Organization and Management, and the difference between the
standard deviations is also small.

12



more positively to relative grading than female students, while no such difference is observed
in the Dutch program. The effect of relative grading on the exam performance of male interna-
tional students is estimated to be approximately 1.5 to 2.2 points (out of 30) depending on the
specification (Table C4 in the Appendix shows the effect of relative grading in the international
program, splitting the sample by gender). This corresponds to roughly one-third to 0.5 standard
deviation of the midterm score in the international program.

Since the mean score of women following the international program does not differ between
the two schemes, we find that male relative performance is higher under grading on a curve
than under absolute grading. While women in this subsample outperform men under the abso-
lute scheme (a difference of 1.8 points, p-value = 0.07 from a two-sample t-test with unequal

variances), there is no significant gender difference under relative grading.

5.3 Robustness checks

In this section we test the robustness of our findings. We start by repeating our analysis on
a subsample where we exclude students who do not have a clear understanding of the treat-
ments. As mentioned in section 3.2, directly before writing the midterm exam, students were
required to answer multiple-choice questions about the color of the group they were assigned
to, the grading scheme applied to their midterm test, and the interpretation of the schemes.
The propensity to report misunderstanding the grading schemes did not differ by treatment
assignment. Individuals in the absolute grading group were, however, less likely to complete the
questionnaire. As our first robustness check, we exclude the 65 students who either reported
being unsure of the grading schemes or who gave the wrong answers. The first two columns of
Table 7 show that our results do not change qualitatively when restricting the sample in this
way. The estimates are no longer significant in the international program subsample, probably
due to the reduction in sample size.

We also consider whether our findings are sensitive to the regression specifications we use, in
particular to the ability measures we include as controls. We reran our estimations replacing our
ability measures (average mathematics grades and performance in the quiz) with the average
number of retake exams. Using this specification, we no longer find a significant gender effect in
the full sample (column 3 of Table 7), while the result becomes even stronger in the international

program (column 4, Table 7).

5.4 Preparation

Since the assignment to the treatment groups was announced at the beginning of the block,
students could take into account their midterm grading scheme when choosing the time and
effort to invest in studying. In the following, we compare the preparation behavior between
the two grading groups. We start with a simple comparison of means without the inclusion of
controls. Figure C2 in Appendix C displays the students’ self-reported time devoted to studying
for the EMO course. It indicates no effect of relative grading on study times for women: the

time spent on reading lecture notes, solving exercises, homework assignments or practice exams
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is the same in the two treatment groups. Men, however, report having spent more time on
homework when assigned to relative grading (a t-test shows the difference to be significant at
the 5% level). Conversely, the higher effort of men in the relative group did not translate into
higher average homework grades on the first two assignments (p-value = 0.656 from a t-test
with equal variances) while female students did perform slightly but significantly better (the
difference is 0.59 on a scale of 1 to 10).

We continue with a regression analysis of the different aspects of preparation behavior.
Table 8 shows that the propensity to hand in homework assignments was uninfluenced by the
treatment group assignment (results from a probit estimation). Even after the inclusion of a rich
set of control variables, we find that attendance behavior and (an aggregate measure of ) study
time does not significantly differ between students in the absolute and the relative groups. We
find evidence of a small difference in homework grades: all else equal, students facing relative
grading received on average a 0.67 point higher homework grade (the effect is larger among
female students, but in the model including control variables the difference is also significant
among men). We can conclude that if anything, relative grading had a small positive impact on
the preparation behavior of students in our sample: men report having spent slightly more time
on homework and both genders, but especially women prepared higher-quality assignments in
anticipation of being graded on the curve. We find the same tendencies when we restrict the

analysis to the international program (see Table C5 in Appendix C).

6 Discussion

This section is devoted to the discussion of three issues. First, we explore what mechanism could
lead to higher exam scores among responsive men under relative than under absolute grading.
Second, we consider the effect of the two grading schemes on the gender gap in performance.
Third, we discuss the identifying assumption that students do not take into account the end-
of-term grading scheme when taking the mid-term exam.

In the previous subsection we found no consistent effect of relative grading on behavior
before the exam: according to most measures, students in the two treatment groups differed
little in how hard they prepared for the course. This result remains true if we limit the analysis
to the subsample of international students. This leads us to argue that the increase we observe
in the test scores of male international students graded on the curve is not necessarily explained
by a better knowledge of the course material. Instead, we speculate that relative grading boosts
the effort provision on these students during the exam itself. Even though the treatment was
announced weeks ahead, its salience was increased again for the exam: directly before the
test, students were asked to complete a questionnaire related to the treatments, focusing their
attention on the particular grading scheme that applied to them. We also included details of
the relevant grading schemes on the front page of the exam booklets. We can thus be sure that
students were aware of the grade incentives when working on the test questions.

This explanation is in line with the results of Jalava et al. (2014) and Levitt et al. (2013)

who find that incentives introduced unexpectedly before an exam (that could not possibly affect
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preparation) can have a significant impact on test scores. Similarly, in laboratory experiments
we also observe that subjects respond to different incentive schemes by changing their effort
provision, influencing their task performance even though their level of skills or knowledge is
unaffected (see, for instance, van Dijk et al. (2001)). The fact that we observe a relatively
small effect size in our data (motivated men solve correctly 1.5-2.2 exam questions more out of
30 when graded on a curve) is compatible with the above explanation: on a test designed to
capture course-specific knowledge, there is limited room to increase scores by working harder
during the exam itself.

The second issue we discuss is how the gender gap in performance is affected by relative
grading. We have consistently found a gender difference in response to relative grading: men
react more positively to grading on a curve than women. Female students, irrespective of being
classified as motivated by our proxies, do not significantly differ in their preparation behavior or
exam performance under the two grading schemes. Since motivated men do score higher when
graded on the curve, relative grading increases male relative performance in these subsamples.
This change is most evident in the international program, where women significantly outperform
men under the absolute, but not under the relative scheme, as shown in Figure 3. Therefore,
higher male relative performance under grading on a curve actually diminishes the gender gap
in exam performance.

We also examine the effect of relative grading on the gender balance among the top and
bottom performers (see Table C6 in Appendix C). We find that the share of women in the
top quartile of midterm scores is higher under absolute than under relative grading (39.2%
vs. 33.3%), but this difference is not significant. Similarly, the share of women in the bottom
quartile is slightly and insignificantly lower under absolute than under relative grading (26.7%
vs. 34.4%). Since the share of female students is 34.3% in the full sample, grading on a curve
ensures a more balanced representation of the genders among the best and worst performers. A

similar picture emerges if we focus on the subsample of students in the international program.

Finally, we discuss a limitation of our design. As mentioned earlier, the identification of
the effect of the grading systems relies on the assumption that students, when preparing for
and taking the midterm exam, only focus on the midterm grading scheme they are assigned
to and do not consider the end-of-term scheme that awaits them. In particular, we need the
tendency of students to substitute effort between the two exams to be uncorrelated with their
treatment group assignment. We believe this assumption holds since students were in general
unlikely to shift effort from the midterm to the end-of-term exam. As previously discussed,
performance on the midterm exam had great importance for the students: with a high enough
test grade (and a homework bonus point), students were sure to have already passed the course
after the midterm. Students were thus incentivized to take the midterm exam seriously and
not substitute effort from the first exam to the second. Admittedly, our identifying assumption
is untestable, but the reversal of grading schemes is required to perform the experiment while

ensuring ex ante fair treatment of our subjects.
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7 Conclusions

This paper reviews evidence from a field experiment comparing the two most commonly used
grading practices: the absolute and the relative scheme. Overall we conclude that the incen-
tive effect of relative grading is limited when measured using the full sample of participating
students. However, test scores among a subsample of students who are arguably and verifiably
motivated by grade incentives show a picture in line with expectations: male students increase
their performance when graded on the curve, whereas the performance of female students is un-
affected by the grading systems. These findings suggest that absolute grading does not provide
sufficiently strong motivation for male students. In particular, the more ambitious men could
be given stronger incentives by grading them competitively. This would not harm the absolute
performance of female students, as they do not respond to the induced competition. Unfor-
tunately, however, relative grading does not help to incentivize the less-motivated males, the
arguably most problematic group. Other incentive instruments may potentially prove helpful
here. Monetary incentives to improve student achievement have been studied by Leuven et al.

(2010), Fryer (2011) and Braun et al. (2011), while Levitt et al. (2013) and Jalava et al. (2014)
look at non-pecuniary incentives such as certificates and trophies. Grove & Wasserman (2006)
study whether making assignments count toward the final grade improves student learning and
exam performance.

We should also keep in mind that the increased performance of male students in the inter-
national program did not seem to result from better preparation but rather from more con-
centration or greater effort provision during the exam itself. It is therefore not clear whether
competitive incentives led to a better “deep knowledge” of the course material. Furthermore,
female students in our sample put slightly more effort into preparation under both grading
schemes. Exam scores under absolute grading reflect this gender difference in study effort more
accurately.

An important direction for future research is to test whether our findings replicate in different
environments. First, students in our sample were accustomed to an absolute grading scheme
and for the most part never experienced relative grading during their university studies. It
is possible that incentives work differently among students for whom the “default” scheme is
competitive grading. Second, women in our study, although underrepresented in the Bachelor
program, slightly outperformed men during their previous courses and under absolute grading.
Here, grading on a curve actually narrows the gender gap in exam performance. A decrease
in female relative performance would be much more alarming in environments where men on

average performed better, as discussed by Niederle & Vesterlund (2010).
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Tables and figures

Tables
Table 1: Overview of treatment groups and grading schemes
“BLUE” group “YELLOW?” group
Midterm exam absolute relative
End-term exam relative absolute
Table 2: Timeline of the experiment
Week 1 Study week Announce treatment group assignment
Week 2 Study week Deadline for survey; forming homework teams
Week 3 Study week Deadline homework 1
Week 4 Exam week Deadline homework 2; Questionnaire & Midterm exam
Week 5 Study week Results homework 1-2 published
Week 6 Study week Deadline homework 3
Week 7 Study week Deadline homework 4
Week 8 Exam week Results homework 3-4 published, Final exam
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Table 3: Summary statistics for demographic variables, course and survey outcomes

MEAN STD. DEV. MIN. MAX. N

PANEL A: DEMOGRAPHICS

international program 0.25 0.44 0 1 529
female 0.34 0.48 0 1 527
age 20.84 2.08 18 35 485
Dutch-born 0.74 0.44 0 1 517
Dutch nationality 0.79 0.41 0 1 517
avg. math grade 5.88 1.49 1.13 10 463
avg. number of retakes 0.22 0.23 0 1.43 475

PANEL B: COURSE OUTCOMES

lecture attendance (scale 0-3) 1.21 0.94 0 3 517
tutorial attendance (scale 0-3) 1.45 1.00 0 3 529
handing in HW (0/1) 0.81 0.39 0 1 529
average HW grade (scale 0 - 10) 6.95 1.13 3.45 945 427
self-reported study time (scale 1-5) 2.42 0.77 1 5 385
midterm show-up (0/1) 0.91 0.28 0 1 529
end-of-term show-up (0/1) 0.87 0.34 0 1 529
midterm score (scale 0-30) 19.28 3.8 8 29 483
end-of-term score (scale 0-30) 17.41 4.27 4 27 461
final grade (scale 1 - 11) 6.65 1.33 2.5 10.5 461
PANEL C: SURVEY OUTCOMES
survey complete (0/1) 0.92 0.28 0 1 529
quiz questions (scale 0-10) 4.67 1.67 0 10 486
overconfidence (scale -100 to 100) 18.23 29.65 -78 100 487
risk aversion (scale 0-10) 6.10 1.91 1 11 487
ambiguity aversion (scale 0-10) 7.44 3.14 1 11 487
competition aversion (scale 0-10) 6.42 2.83 1 11 486
expected grade (scale 0-10) 7.04 0.89 3 10 485
expected rank (scale 0-100) 37.37 17.81 0 100 485
attitude absolute grading (scale 0-10)  8.88 1.82 1 11 485
attitude relative grading (scale 0-10) 5.33 2.75 1 11 485
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Table 4: Comparison of means by treatment group, gender, and study program

SECTION 1. SECTION II. SECTION III.

BLUE YELLOW Difft. MEN WOMEN Difft DUTCH INT. Diff.

DEMOGRAPHICS
int. program 0.259 0.247 0.199 0.348 ook - -
(0.027)  (0.027) (0.022)  (0.036)
female 0.341 0.346 - - 0.299 0.477 ook
(0.029)  (0.030) (0.023)  (0.044)
age 20.890 20.782 20.874 20.766 20.880 20.677
(0.147)  (0.117) (0.113)  (0.170) (0.110)  (0.176)
Dutch born 0.738 0.748 0.795 0.652 oAk 0.924 0.224 oAk
(0.027)  (0.027) (0.022)  (0.036) (0.014)  (0.036)
ABILITY
Math grade 5.890 5.861 5.740 6.141 oAk 5.717 6.504 oAk
(0.096)  (0.101) (0.084)  0.122 (0.077)  (0.148)
num. retakes 0.226 0.220 0.237 0.196 * 0.240 0.153  ***
(0.014)  (0.015) (0.013)  (0.017) (0.012)  (0.022)
quiz questions 4.730 4.612 4.738 4.517 4.579 4.936 K
(0.102)  (0.112) (0.096)  (0.120) (0.087)  (0.151)
PREFERENCES
overconfidence 16.857 19.609 17.299 20.093 17.743 19.640
(1.847)  (1.952) (1.700)  (2.194) (1.554)  (2.680)
risk aversion 6.111 6.086 5.892 6.465 ok 6.019 6.328
(0.126)  (0.119) (0.108)  (0.141) (0.099)  (0.175)
ambig. aversion 7.660 7.222 7.519 7.308 7.409 7.536
(0.202)  (0.201) (0.179)  (0.238) (0.166)  (0.278)
comp. aversion 6.369 6.471 6.364 6.517 6.460 6.304
(0.184)  (0.180) (0.153)  (0.232) (0.148)  (0.261)
expected grade 6.988 7.087 7.074 6.959 6.850 7.576  FF*
(0.057)  (0.056) (0.051)  (0.065) (0.043)  (0.079)
N 270 259 346 181 395 134

Standard errors in parentheses. Significance of difference from two-sample t-test with equal variances
* p<0.10, ** p < 0.05, *** p < 0.01
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Table 5: Estimates of the effect of relative grading on midterm scores

FULL SAMPLE SUBSAMPLES

No controls Gender interaction With controls Men ‘Women

relative 0.170 -0.064 -0.646 0.563  -0.721
(0.376) (0.607) (0.482) (0.400) (0.518)

relative®*male 0.300 1.223**

(0.729) (0.594)
male -0.431 -0.864*

(0.504) (0.448)
Demographic controls - - v v v
Ability controls - - v v v
Preference controls - - v v v
N 483 482 419 272 147
R? 0.000 0.002 0.275 0.280 0.342

Results from OLS regressions; dependent variable: midterm score.
Standard errors, clustered on the homework team level, in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01

Table 6: Estimates of the effect of relative grading on midterm scores: international vs. Dutch

program

INTERNATIONAL DUTCH

No controls With controls No controls With controls

relative -0.333 -1.101 0.015 -0.389
(1.072) (0.770) (0.706) (0.583)
relative*male 2.576* 2.578** -0.259 0.657
(1.480) (1.101) (0.776) (0.667)
male -1.830* -2.101** 0.233 -0.377
(0.932) (0.780) (0.583) (0.504)
Demographic controls - v - v
Ability controls - v - v
Preference controls - v - v
N 126 90 356 329
R? 0.053 0.500 0.001 0.206

Results from OLS regressions; dependent variable: midterm score.
Standard errors, clustered on the homework team level, in parentheses.

* p<0.10, ™ p < 0.05, *** p < 0.01

20



Table 7: Robustness checks

AWARE OF GRADING SCHEME DIFFERENT ABILITY CONTROL

Full sample International Full sample International

relative -0.606 -0.806 -0.511 -1.178

(0.477) (0.830) (0.577) (1.088)
relative®*male 1.230** 1.714 0.965 3.453**

(0.619) (1.201) (0.720) (1.296)
male -0.887** -1.209 -0.783* -2.127*

(0.446) (0.938) (0.469) (1.063)
Demographic controls v v v v
Ability controls { v v - -
Number of retakes - - v v
Preference controls v v v v
N 365 79 426 90
R? 0.275 0.406 0.160 0.296

Results from OLS regressions; dependent variable: midterm score.
Standard errors, clustered on the homework team level, in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01

t: average Mathematics grades and performance in the quiz

Table 8: Estimates of the effect of relative grading on preparation behavior

(1) (2) (3) (4)
handing in HW avg. HW attendance study time

relative 0.345 0.665** 0.011 -0.054
(0.257) (0.307) (0.248) (0.129)
relative*male -0.096 -0.252 0.033 0.072
(0.300) (0.326) (0.275) (0.166)
male -0.301 0.124 -0.014 -0.239*
(0.195) (0.275) (0.212) (0.126)
Demographic controls limited v v v
Ability controls - v v v
Preference controls - v v v
Tutor controls - v - -
N 527 363 429 334
(pseudo-) R? 0.078 0.206 0.026 0.109

(1): probit, (2)-(4): OLS regressions; dependent variables indicated in column headers
Standard errors, clustered on the homework team level, in parentheses
* p<0.10, ™ p < 0.05, *** p < 0.01
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Figure 1: Distribution of midterm exam scores by treatment group
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Figure 2: Comparison of midterm exam scores by treatment group and gender
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Figure 3: Midterm exam scores by treatment group and gender, separately by study program
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Appendix A: Sections from the Course Manual

Grading the exams

The lecturers of the University of Amsterdam are constantly striving to improve their teach-
ing and evaluation practices. As part of this initiative, during the EMO course we will test two
different grading schemes that are recognized by the university: all students will experience
both an absolute and a relative grading scheme. These grading schemes determine how exam
scores are translated into grades.

Absolute grading
Under an absolute scheme, students’ grades depend solely on their individual absolute perfor-

mance in the exams. Specifically, the exam grade is calculated as follows:

Grade exam = 10 — 0.4*(number of errors)

We round the grade to the nearest integer and we do not assign a grade below 2. This implies

that exam scores translate into exam grades according to the table below:

Exam score Grade
(=points earned)
29 - 30 10
27 - 28 9
24 - 26 8
22 - 23 7
19-21 6
17-18 5)
14 - 16 4
12 - 13 3
0-11 2

Relative grading

Under a relative grading scheme, or grading on a curve, students’ grades depend on how well
they perform in the exams compared to other students taking this course. It is not the individual
score, but the students’ position in the class score distribution (i.e., the students’ rank among
all students taking the exam) that determines the exam grade. For this course the curve is fixed
so that the average score translates into an exam grade of 6, and the highest performing 1% of
students receive a grade 10 while the lowest performing 1% get a grade 2. We illustrate this

scheme by the figure and the table below:
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SHARE OF STUDENTS

IN CATEGORY 1% 4% 11% 21% 26% 21% 11% 4% 1%
GRADE 2 3 4 5 6 7 8 9 10
Relative rank Grade
(calculated from the top)

1% 10

2-5% 9

6 - 16% 8

17 - 37% 7

38 - 63% 6

64 - 84% )

85 - 95% 4

95 - 99% 3

99 - 100% 2

Comparison of the schemes
In order to compare the two grading schemes, we will randomly divide all students into two
grading groups: the blue group and the yellow group. Students in the two groups will take

exams of the same difficulty level but will face different grading schemes:

BLUE group: midterm exam graded under absolute, final exam graded under relative scheme

YELLOW group: midterm exam graded under relative, final exam graded under absolute

scheme

This way fairness is ensured: all students will experience both grading schemes, only the timing
is different (remember: the midterm and final exams have equal weights and cover the same
amount of study material). The grades of students under the relative schemes are always de-
termined compared to other exam takers in their grading group, not the whole class.

Before the start of the course, we will notify you of your grading group via e-mail and a Black-
board message. Please make sure you know which grading group you belong to, as it is important

not only for your exam but also for the composition of homework groups.
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Appendix B: Screenshots from the survey

Figure 5: Example of a multiple-choice quiz question

NIVERSITY OF AMSTERDAM

Question 2.
What is the derivative of the function f(x) = (x -5) /2x ?

() f(x)=51log(x)/2
() f(x)=0.5x
O rx)=25/%

() f(x) =(2x - 5) / 4x°

Figure 6: Eliciting risk preferences

Your payment

One of the 10 decisions will be randomly selected for payment, and the outcome (high or low payoff) will be
determined according to the probabilities stated in that decision. The payoff from this decision will be calculated
according to the gamble you selected and will be added to your survey account.

Option A* Option B*
€2
“" “"' v w
| Decision1 | 10% 90% | 10% 90%
| Decision2 | 20% 80% | 20% 80%
| Decision3 | 30% 70% | 30% 70%
| Decision4 | 40% 60% | 40% 60%
| Decision5 | 50% 50% | 50% 50%
| Decision6 | 60% 40% | 60% 40%
| Decision7 | 70% 30% | 70% 30%
| Decision8 | 80% 20% | 80% 20%
T — ok 10% | 90% 10%
|: | always prefer Option B 0% | 100% 0%
From Decision 2 onwards | prefer Option B =

From Decision 3 onwards | prefer Option B

From Decision 4 onwards | prefer Option B

From Decision 5 onwards | prefer Option B

From Decision & onwards | prefer Option B

From Decision 7 onwards | prefer Option B
L E[ﬁm 3232:22 S ﬁﬂﬁiﬁﬂj : 2:2;:: gg::ﬁ: 3 th decision did you first start to prefer Option B? This implies that
B In Decision 10 | start to prefer Option B h and from this decision onwards, you prefer Option B.

| always prefer Option A

(

pbility of receiving €40 and 90% probability of receiving €32.

Rl
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Appendix C: Additional tables and figures

Table C1: Comparison of means between treatment groups, by gender

MEN WOMEN
Blue Yellow  Diff. Blue Yellow Diff.
DEMOGRAPHICS
int. program 0.219 0.179 0.337 0.360
(0.031) (0.030) (0.050)  (0.051)
age 20.951  20.795 20.774  20.759
(0.175)  (0.142) (0.270)  (0.208)
Dutch born 0.779 0.812 0.659 0.644
(0.032) (0.031) (0.050) (0.052)
ABILITY
Math grade 5.782 5.697 6.108 6.174
(0.115) (0.122) (0.172)  (0.173)
num. retakes 0.237 0.237 0.203 0.189
(0.018) (0.019) (0.024) (0.024)
quiz questions 4.830 4.643 4.541 4.494
(0.132) (0.138) (0.157)  (0.183)
PREFERENCES
overconfidence 16.201  18.426 18.082  22.057
(2.337) (2.477) (3.015) (3.187)
risk aversion 5.881 5.903 6.541 6.391
(0.160)  (0.145) (0.195) (0.204)
ambig. aversion 7.830 7.200 * 7.341 7.276
(0.250)  (0.253) (0.340) (0.335)
comp. aversion 6.377 6.351 6.353 6.678
(0.224) (0.210) (0.321) (0.336)
expected grade 7.090  7.058 6.800  7.115 ok
(0.075)  (0.069) (0.083) (0.096)
N 178 168 92 89

Standard errors in parentheses.

Significance of differences from two-sample t-test with equal variances.

* p<0.10, ™ p < 0.05, *** p < 0.01
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Table C2: Estimates of the effect of relative grading on midterm scores, including interaction

terms

(1) (2) 3) (4) ()

relative -0.010 0.614  -0.046 -1.701** -0.500

(0.722)  (1.441) (1.079) (0.816) (0.498)
relative*male 1.344*  1.158* 1.167* 1.269** 1.199**

(0.590)  (0.606) (0.601) (0.609) (0.593)
male -0.908**  -0.833* -0.826* -0.869* -0.858*

(0.455)  (0.450) (0.450) (0.454)  (0.450)
relative*Dutch -0.894

(0.674)
relative*Math -0.203

(0.210)
relative*risk -0.092
(0.150)
relative*comp. 0.158
(0.100)
relative*overconf. -0.007
(0.008)

Demographic controls v v v v v
Ability controls v v v v v
Preference controls v v v v v
N 419 419 419 419 419
R? 0277 0276  0.275 0278  0.275

Results from OLS regressions; dependent variable: midterm score.
Standard errors, clustered on the homework team level, in parentheses.

* p<0.10, ™ p < 0.05, *** p < 0.01
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Table C3: Comparison of means by gender and study program

MEN WOMEN

Dutch International Diff. Dutch International Diff.

lecture attendance 1.191 1.262 1.265 1.131
(0.058) (0.127) (0.081) (0.120)

tutorial attendance  1.473 1.493 1.458 1.270
(0.062) (0.114) (0.093) (0.116)

handing in HW 0.729 0.942 Rk 0.831 0.968 ok
(0.027) (0.028) (0.035) (0.022)

average HW grade  6.841 7.127 K 7.063 6.952
(0.084) (0.088) (0.137) (0.100)

study time 2.267 2.495 ok 2.430 2.948 HoAK
(0.054) (0.095) (0.085) (0.098)

Standard errors in parentheses.
Significance of difference from two-sample t-test with unequal variances.
*p<0.10, " p < 0.05, *** p < 0.01

Table C4: Estimates of the effect of relative grading on midterm scores: international program,
by gender

MEN WOMEN

No controls With controls No controls With controls

relative 2.243** 1.497* -0.333 -0.823
(1.005) (0.769) (1.075) (0.725)
Demographic controls - v - v
Ability controls - v - v
Preference controls - v - v
N 65 45 61 45
R? 0.089 0.524 0.002 0.573

Results from OLS regressions; dependent variable: midterm score.
Standard errors, clustered on the homework team level, in parentheses.
* p<0.10, ™ p < 0.05, *** p < 0.01
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Table C5: Estimates of the effect of relative grading on preparation behavior: international

program
(1) (2) (3) (4)
handing in HW avg. HW attendance study time
relative 4.039 0.756** 0.144 0.136
(267.403) (0.278) (0.358) (0.205)
relative*male -3.631 -0.460 0.055 0.217
(267.404) (0.336) (0.634) (0.292)
male -0.092 0.635** -0.038 -0.402**
(0.458) (0.284) (0.378) (0.180)
Demographic controls limited v v v
Ability controls - v v v
Preference controls - v v v
N 132 90 90 74
R? 0.442 0.119 0.283

(1): probit, (2)-(4): OLS regressions; dependent variables indicated in column headers.

Standard errors, clustered on the homework team level, in parentheses.
* p<0.10, ™ p < 0.05, *** p < 0.01

Table C6: Share of women among best and worst performers, by grading scheme

ABSOLUTE RELATIVE Difference

Worst quartile 0.267 0.345 0.059
(0.058) (0.063) (0.078)
Best quartile 0.392 0.333 -0.078
(0.057) (0.053) (0.085)

Standard errors in parentheses; * p < 0.10, ™ p < 0.05, ™ p < 0.01

Significance of difference from two-sample t-test with unequal variances.
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Figure C1: End-term scores plotted against midterm scores, separately for “non-safe” and “safe”
students
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Figure C2: Self-reported study times on different activities by treatment group and gender
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