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1 Infroduction

This thesis consists of 6 papers, all of them using experimental methods.
The experimental approach appeals to me, since a good design may allow a
clear cut identification of the effects under study. In spite of all its advan-
tages, however, the typical experimental study performed in the laboratory
also has drawbacks due to its stylized setting and often restricted subject
pool. I believe that enlarging the value of laboratory experiments by under-
standing more about the link from the lab to “real life” is important. I at-
tempt to do this in my research by combining lab and field studies in order
to allow comparison of the results, by using non-standard samples, or by
staging experimental studies outside of the lab in a more natural setting.
The papers included in this thesis range from natural field experiments,
where the participants did not know that they were participating in a study
(Dreber, von Essen and Ranechill, 2009), across mixtures of field and lab
studies (Cardenas, Dreber, von Essen and Ranehill, 2010), framed field ex-
periments (Johannesson, Ostling and Ranehill 2010), and to pure lab ex-
periments (von Hssen and Ranehill, 2011; and Dreber, von Essen and Ra-
nehill, 2011).

The first three studies in this volume investigate gender differences in
competitiveness across cultures, age groups, and tasks. Competitiveness in
economics is measured either as a performance increase as a response to a
competitive setting compared to an individual setting or as self-selection
into a competitive setting. Typically, an individual setting is staged in such a
way that participants in a study perform a task, and are paid independently
of the other participants' performance, for example according to a piece
rate payment scheme. In a competitive setting, on the other hand, the pay-
ment structure mimics a tournament, where only the best in a randomly se-
lected group is paid a premium. Gender differences in preferences for
competition are interesting because they have been proposed as one me-
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chanism through which gender differences in the labor market arise. Men
are typically more competitive and risk seeking than women, and are there-
fore hypothesized to perform better under competitive pay contracts and to
self-select into highly competitive professions to a larger extent than wo-
men. Occupations with varying pay tend to pay more on average, due to
compensating wage differentials. The original economic studies that
brought this hypothesis forward and illustrated the gender gap in competi-
tiveness did so mainly in samples of university students solving math exer-
cises or mazes under time pressure and under different pay schemes
(Gneezy, Niederle and Rustichini, 2003, Datta Gupta, Poulsen and Villeval,
2005, Niederle and Vesterlund 2007) .

The first paper in this volume, “Outrunning the gender gap” came about
as a critique and extension to this rather stereotypic setting by providing
variation in the sample, the setting, and the tasks. Previous studies have
shown that if anywhere, gender differences exist in spatial ability and possi-
bly some areas of mathematics (Voyer, Voyer and Bryden, 1995, Else-
Quest, Shibley Hyde and Linn. 2010). In addition, stereotypes about the
general capacity of different groups have been shown to influence the per-
formance of the disadvantaged group negatively (Spencer, Steele, & Quinn,
1999). Hence, male associated areas such as mathematics and spatial ability
may not be suitable for investigating gender differences in competitive pet-
formance and choice. One previous study that looked at competitiveness in
running in a sample of Israeli children aged 10-11 found that only boys
reacted to a competitive setting by running faster than they did in an indivi-
dual setting (Gneezy and Rustichini, 2004). We let children aged 8-10 years
in Sweden, one of the world’s most gender neutral countries according to
gender equality indices, compete in running, skipping rope, and dancing du-
ring PE classes. We thus introduced two tasks in an area associated with
female skills to investigate whether this caused girls to compete relatively
more. Contrary to previous literature, we did not find any gender diffe-
rences in performance increase under a competitive setting compared to an
individual in any task. Boys and gitls competed equally.

Encouraged by this result, we moved on with studies number two and
three, and investigated competitive behavior and risk taking across cultures
and ages. We examine the impact of culture and gender norms on girls' and
boys' competitive behavior in chapter two, “Gender differences in competi-
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tiveness and risk taking: comparing children in Colombia and Sweden”,
where we look at competitiveness in a large sample of children aged 9-12 in
Sweden and Colombia. Our hypotheses were that gender differences in be-
haviors would be more pronounced in the Colombian sample than in the
Swedish one. As in the first paper in this volume, this study investigates
competitive behavior among children during their physical education class
in skipping rope and running. In addition, it also includes competition in a
math and a language task during a regular school class as well as a task that
measures risk behavior. The choice to compete implies a riskier choice than
the choice not to do so, and controlling for risk is necessary since men and
boys are often found to be less risk averse than women and girls (Croson
and Gneezy, 2009). If not controlled for, potential gender differences in
competitive behavior may simply be due to underlying differences in risk
preferences. In many ways, the results in this study did not correspond to
our hypotheses. Colombian boys and girls competed equally in both measu-
rements of competitiveness mentioned above, namely performance and
choice, and we found mixed results in Sweden. We found an indication that
girls increase their performance more under tournament incentives, but that
boys are more likely to select competition when the choice is available. This
illustrates that gender differences in competitiveness do not generalize easi-
ly across cultures, tasks, and samples.

The second implication of our first study was that competition may not
only vary with culture, but also with age. We did not find any gender diffe-
rences among young boys and gitls, but would we get the typically gendered
behavior found in previous studies among Swedish adolescents? If gender
differences in preferences can explain part of the gender gap in labor mar-
ket outcomes, assessing gender differences before individuals enter the la-
bor market is relevant. Many important decisions that have implications for
labor market outcomes, such as education choices, are taken during adoles-
cence. For this reason we set out to study gender differences in economic
preferences among individuals aged 16-18 years in Sweden. Apart from
studying competitiveness in math and language, we also measured altruism
and risk taking, thus focusing on the three areas where the most robust
gender differences in preferences are found in the economic literature.
They are all potentially important for labor market behavior. Our results
largely support previous literature. Adolescent girls are more altruistic and
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risk averse than adolescent boys. In terms of competitiveness, we find no
gender difference in performance change as a response to competitive set-
tings. We do find, however, that boys more often select a competitive pay-
ment scheme in the math task, but not the language task. Hence gender dif-
ferences in competitive behavior are task dependent in this case.

Both we and other researchers presented new studies after we began
these research projects. Now knowing much more about the shape of gen-
der differences in competitiveness across ages, tasks, and cultures, I look
forward to continuing this strand of research to add to our knowledge re-
garding the determinants of these differences, as well as their implications
for behavior in real life settings and individual economic outcome.

The three last papers in this volume are on different themes. Still on the
theme of competition, paper four deals with one of today’s major health
challenges: the trend in increasing BMI and decreasing physical activity ob-
served in Western countries. I study how the introduction of the competi-
tive element in a “step contest” can be used to promote physical activity in
a large framed field experiment. The use of pedometers has previously been
found to increase physical activity by itself (Bravata et al. 2007). Participants
in a step contest not only use a pedometer to record their steps, but register
the number of steps they walk daily and compete both individually and in
teams for a symbolic prize. We find that in addition to the base line effect
of pedometer use found in Bravata et al. (2007), step competitions increase
the number of steps walked per day by about 1000 steps. Compared to the
average effect of pedometer use found in previous studies, this represent an
additional increase in the number of steps walked per day of 40%. This is a
sizeable additional effect on physical activity. One long term goal of my re-
search is to apply knowledge from behavioral economics to real wotld pro-
blems. The increasing trend in obesity is one area where I think behavioral
economics may provide useful insights and it is an area where I would like
to continue working.

The next study was the first project I began as a PhD student. When I
began my PhD, I found myself in what I considered a rather peculiar male
hierarchy. Having always been interested in the effect of status and hierar-
chy on peoples’ perception, I decided to do a study on this theme. Status
has been largely ignored in economics, apart from research on consumer
patterns (Veblen, 1899, Frank, 2000). In contrast, status is treated in socio-
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logy and psychology as a fundamental framework through which we un-
derstand our social environment and assign entitlements and appropriate-
ness. As such, social status is also likely to influence our decisions in eco-
nomic interactions. A few previous economic studies indicated that high
status individuals made more money in economic experiments (Ball and
Eckel, 1996 and 1998, Ball et al., 2001, and Glaser et al., 2000). Interestin-
gly, the driving factor in these studies did not seem to be high status indivi-
duals behaving differently, but rather that low status individuals differentia-
ted between high and low status individuals by proposing better deals, or by
acting more trustworthily towards high status opponents than low status
opponents. Participation in these studies was not anonymous, however, and
the experimental design thus did not exclude strategic concerns in relation
to future interaction. These studies also all pertained to the domain of gi-
ving. I was interested in whether high social status also “buys you a larger
action span”, that is if high status individuals are less likely to be punished
for the same actions as low status individuals. Social hierarchy is inherently
linked to punishment. You may perhaps avoid being generous to your su-
perior, but you would not punish him or her. We therefore introduced so-
cial status in a dictator game with third party punishment. Social status was
inconspicuously implemented by adding the names of the dictator on the
third patty's decision sheet. The patticipants in the dictator game never
knew the name of the third party. Half of the third parties then faced a
noble dictator, and half faced a common dictator. We find that only men
react to social status, and mainly in male to male interactions. Male third
parties punish common males almost twice as much as noble males. This
result suggests that social status has important implications for men’s deci-
sions to use economic punishment, and that this holds true in situations
where reputation or strategic concerns have no importance. Though the
results from this study should be interpreted with caution due to the small
sample size, I think our finding is an interesting indication for future stu-
dies.

The last chapter in this volume touches on a slightly different subject
than the other chapters. Research in sociology and development psychology
suggests that pubertal timing is correlated with educational outcomes. In
particular, some studies show that girls that mature early have, on average,
lower grades (Simmons and Blyth 1987, Semon Dubas et al. 1991, Cava-
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naugh et al. 2007), lower academic goals (Graber et al. 1997), and a higher
probability of dropping out of school eatly (Cavanaugh et al. 2007). We use
a survey of Swedish adolescents aged 15-16 years to investigate some of the
potential mechanisms through which this effect may be mediated. In parti-
cular, we measure attitudes to risk, time preferences, and priorities of
school versus friends. Some of the most salient characteristics of adoles-
cence include an increase in the importance attached to peer relations and
an increase in behaviors with inherently risky and impulsive elements, such
as drinking, smoking, and having unprotected sex (Arnett 1999, Steinberg
2010, Boyer 2006). These behaviors have previously also been linked to low
academic achievement among adolescents. We find that girls that mature
eatly have lower grades as well as lower educational aspirations. However,
we do not find any evidence that risk attitudes, time preferences or changes
in priorities regarding school versus friends mediate the relation between
puberty and educational outcome. There is no correlation between the po-
tential mediating factors and pubertal development in our data. Future stu-
dies should attempt to further investigate the mechanisms behind the corre-
lation between pubertal timing and educational outcomes, preferably in a
large longitudinal sample.
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ABSTRACT: Recent studies find that women are less competitive than men. This
gender difference in competitiveness has been suggested as one possible explana-
tion for why men occupy the majority of top positions in many sectors. In this
study we explore competitiveness in children, with the premise that both culture
and gendered stereotypes regarding the task at hand may influence competitive be-
havior. A related field experiment on Israeli children shows that only boys react to
competition by running faster when competing in a race. We here test if there is a
gender gap in running among 7-10 year old Swedish children. We also introduce
two female sports, skipping rope and dancing, to see if competitiveness is task de-
pendent. We find no gender difference in reaction to competition in any task; boys
and girls compete equally. Studies in different environments with different types of
tasks are thus important in order to make generalizable claims about gender differ-

ences in competitiveness.

2.1 Introduction

Men occupy the majority of top positions in most societies, both in the pri-
vate and in the public sector. The proposed reasons for this remain highly
controversial within academia as well as politics (Ceci and Williams 2000).
Today, women in many countries are at least as likely as men to pursue
higher education, and female labor force participation has risen to levels
similar to that of men. Meanwhile, a number of recent studies show that
women compete less than men. Competitiveness is typically measured as
either a preference for competition, such as self-selecting into a tournament
instead of a piece-rate payment scheme, or by the performance response as
a reaction to a competitive setting compared to a non-competitive setting.
Many studies find that only males perform better under competition
(Gneezy et al. 2003, Gneezy and Rustichini 2004a). It has also been shown
that women tend to prefer the non-competitive setting even when there is
no gender gap in performance in the competitive setting and that men
compete more than what is optimal for them while women compete less
(Niederle and Vesterlund 2007). Some studies find that competitiveness
depends on the gender of the opponent(s) (Gneezy et al. 2003, Gneezy and
Rustichini 2004a, Datta Gupta et al. 2005, Price 2008) whereas some find
that women’s competitiveness depend on the institutional framework (e.g.,
Niederle and Yestrumskas 2008, Niederle et al. 2009, Balafoutas and Sutter
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2010). These gender differences have been suggested as a possible explana-
tion for the gender gap in the labor market. The policy implications of a
gender gap in competitiveness depend on the causes of the gap. Whether
these gender differences are innate or acquired later in life remains un-
known. Children therefore provide an interesting subject pool for the study
of this distinction.

In this paper, we explore whether there are gender differences in compe-
titiveness among children. Two previous studies also investigate this. Booth
and Nolen (2009) look at willingness to compete in solving mazes among
adolescent boys and gitls from single sex schools and from mixed schools.
Boys compete equally in both schools and more than girls do, whereas girls
in single sex schools compete more than girls from mixed schools. In a
field experiment looking at 9-10 year old Israeli children, Gneezy and Rus-
tichini (2004a) find that boys, but not gitls, respond to competition by run-
ning faster against another child than when running alone. Moreover, they
find that the gender of the opponent matters only for girls, who compete
less when running against another girl.

In this study we run a field experiment on 7-10 year old children in Swe-
den. The design is inspired by that of Gneezy and Rustichini (2004a), where
the children compete in running. In addition, in our study the children also
compete in skipping rope and dancing. The running task is included in or-
der to have a comparison to previous work, while varying country (Israel vs
Sweden), even though some parameters differ between the two studies. The
other two tasks are included to study whether there are male and female
areas of competition. If tasks are gendered, it is possible that this leads to
gender differences in both motivation for, and payoffs from, competing.
Most competitiveness studies build on tasks such as solving mazes and pet-
forming simple arithmetic, which are generally considered as male tasks.
Several studies show that women perform worse on standardized tests
when they are reminded of negative stereotypes about female math ability
(Inzlicht and Ben-Zeev 2003, O’Brien and Crandall 2003, Shih et al. 1999,

Steele 1997).1 This kind of stereotype threat has been suggested as one rea-

! Interestingly when women are told that there are no differences between men and women
in abstract math tests, women perform as well as men (Spencer et al. 1999).
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son why women in mixed gender groups compete less than men in some of
the tasks previously studied in this literature (Gneezy et al. 2003). There is
mixed evidence on the role of the task on the gender gap in competitive-
ness. Giinther et al. (2009) and Grosse and Reiner (2010) find a gender dif-
ference in performance change in a math task but not in a word task, whe-
reas Wozniak et al (2010), using a maze task and the same word task, find
no difference in the gender gap between the two tasks.” Thus, to explore
competitiveness more generally than what has previously been done, in pat-
ticular on children, we also look at what we consider more female tasks.
Since our experiment is conducted with children, our inspiration comes
from tasks that children perform. The tasks were chosen in agreement with
the teachers.

Competitiveness is measured in the same way for all three tasks. First the
children perform the task individually. Their performance is measured and
they are then matched together in pairs of two depending on their result.
Thereafter the children perform the task a second time in these matched
pairs. Competitiveness is measured as the difference in performance bet-
ween the individual and matched performance, and is thus considered as
the reaction to competition. We have a control group of children who per-
form the task alone a second time, as in Gneezy and Rustichini (2004a).
This allows us to control for unobservable factors that could cause diffe-
rences in the outcome, such as, e.g., one gender getting tired faster than the
other.

Given previous literature, we hypothesize that if there is a gender gap in
running, boys will compete more than girls. We also hypothesize that if
there is a gender gap in the female tasks it will be the opposite since, if any-
thing, these tasks have positive stereotypes regarding female ability.

We find no evidence in support of our hypotheses. We find no gender
differences in competitiveness among children in Sweden in any of the
three tasks. Boys and gitls increase their performance equally in the compe-
titive setting for running and skipping rope, and there is no difference bet-
ween the average increases. Regarding the dancing task, both boys and girls

? Wozniak et al. (2010) find no gender gap in performance change but find that men are

more likely to self-select into competitions.
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decrease their performance when competing, and this decrease in perfor-
mance is not significantly different between the two genders. Our results
also indicate that the gender of the opponent does not alter performance of
cither gender in any of the three tasks. Moreover, the findings from the
control group indicate that our results are not driven by gender differences
in factors such as tiredness.

This contradiction to earlier results by Gneezy and Rustichini (2004a)
may be explained by context, such as culture. It has previously been shown
that cultural factors such as gender norms may influence competitive beha-
vior. Gneezy et al. (2009) compare a matrilineal society in India with a pa-
triarchal society in Tanzania and find that women prefer the competitive
setting more than men in the matrilineal society, whereas the inverse is
found in the patriarchal society.3 Our results suggest that cultural factors
matter also among Western countries. Even though we cannot directly test
this, we speculate that the difference between our results and those of
Gneezy and Rustichini (2004a) may be due to differences in gender norms.
Even though Sweden and Israel are both Western societies with high fe-
male labor force participation, Sweden usually performs higher on gender
equality indices.

Our paper is organized as follows. In section 2, we describe the experi-
mental design of our field study. In section 3, we present our results. We
conclude in section 4, where we also discuss the possible explanations for
our findings as well as promising directions for future research.

2.2 Experimental design

The field experiment was conducted in 11 primary school classes in the
Stockholm area during 2008 and 2009. We contacted all primary schools in

3 The task at hand is the toss of a tennis ball into a bucket. Gneezy et al. (2009) are unaware
of any resemblance between this task and some popular task in the cultures that are being
studied, thus it is unlikely that the specific task had a certain gendered stereotype. In general,
however, throwing objects could be considered more male in many cultures since men have
typically been the hunters (e.g., men hunt through spear throwing).

* The Global Gender Gap Report 2009 lists Sweden as number four in the world in terms of
gender equality. Israel ranks 45th out of 134 countries.
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Stockholm with a letter explaining that we intended to study competitive-
ness among children. There was no mentioning of the gender dimension.
All tasks were performed during physical education classes and the experi-
ment was overseen by the teacher. The children, aged 7-10 years old, did
not realize that they were participating in an experiment (as in Gneezy and
Rustichini 2004a). The teachers did not mention the study to the children,
and the tasks are standard in Swedish physical education classes. On two or
three different occasions, the children competed in running, skipping rope
and modern dance. These three tasks were carefully chosen. Running has
previously been explored in Gneezy and Rustichini (2004a) and is part of
physical education in Sweden. Skipping rope is a task that girls perform
during school breaks throughout the wortld, including Sweden. Dancing is
often considered female (Henschel-Pellet 2001), and during the Swedish
school year it typically takes up one physical education class. The running
task was administered by the teachers on a separate occasion (as in Gneezy
and Rustichini 2004a), whereas the skipping rope was instructed and ad-
ministered by the experimenters as an exercise complementary to the danc-
ing, thus the experimenters were present at the occasion the dance competi-
tion. The dancing task was designed, instructed and scored by a profes-
sional dance teacher on one or two occasions depending on the length of
the class. To avoid that teachers treated boys and gitls differently in order
to affect the results of the study, all teachers, including the dance teacher,
were unaware of the gender dimension of the study. The children were
given 40 minutes to practice the dancing task together with the whole class
and the dance teacher, and 5 minutes to practice the skipping rope task
prior to the start of the experiment.

In running, performance is measured by how fast the children ran 60
meters, the distance normally used for short distance running in Swedish
schools. Note that this distance differs from what Gneezy and Rustichini
(20042) used, 40 meters. In skipping rope (where two individuals turn the
rope while one child jumps), performance was measured as the number of
jumps performed until the children missed. In dancing, the dance teacher
scored the children based on how they performed compared to the set goal
of the dance choreography. The dance choreography included ten distinct

28



exercises and the children were awarded one point for each of these ten
movements that they performed correctly.5

Each task consisted of two stages. At the first stage, the children per-
formed the task by themselves and individual performance was measured.
The teachers were aware of the setup of the study, whereas the children
were unaware of the existence of a second stage when performing the task
in the first stage in all three tasks.® At the second stage, the children per-
formed the task in competition with another child. Matching started with
the two children that had the best performance in the first stage in each
task, and then continued down the list. If more than two children obtained
the same result in the first stage, matching was done randomly (as in Gnee-
zy and Rustichini 2004a).7 In the case of dancing, both the individual per-
formance and the competition occurred in a separate room where only the
one or two children dancing and dance teacher were present. In all three
tasks, the children knew that their competitor had achieved a similar score
at the first stage. The dance teacher presented the tasks as competitive acti-
vities. The dance competition was presented as a “battle”, somewhat in the
spirit of a popular TV show® In the skipping rope task, two ropes were put

> The dancing task consisted of a one minute long modern dance phrase. The choreography
of the phrase was focusing on strength, coordination and balance rather than “feminine
grace”, in order to minimize subjectivity in the evaluation of dance. Since the dance teacher
was not aware of the purpose of the study, any potential subjectivity is likely to be orthogo-
nal to the gender of the child evaluated. The children were aware of how the task was
scored.

® The teachers wete awate of the two stages of each task, but did not inform the children
about this. The experimenters gave oral instructions to the children about the setup of the
study at the relevant stages.

" When an unequal number of children performed equally well, they were randomly paired.
The remaining child was matched with the child with the next best result. If more than one
child had the next best result, the remaining child with the higher score from the first match-
ing was randomly matched with one of these children. During the competitive part of the
experiment, the competing pairs participated in random order.

¥ The TV show “So you think you can dance” was aired on Swedish television before and
during the time the study was performed. It has been pointed out to us that dancing is often
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next to each other. The children were instructed to start jumping at the
same time and were told that the winner was the child who performed the
greatest number of jumps. All rules were explained by the dance teacher
and the experimenters and no compensation was awarded apart from the
intrinsic motivation that comes from winning, as in Gneezy and Rustichini
(20042). Our measure of competitiveness is the change in performance
between the first and the second stage of the tasks.

2.3 Results

We test whether there is a gender gap in competitiveness among children in
Sweden and whether the nature of the task affects the size and ditection of
the gender gap. We start by looking at gender differences in competitive
behavior. Thereafter we address the effect of the gender composition in the
competitive setting. We also present a robustness check and a survey on
how boyish/gitlish children petceive the explored tasks to be. For all tests
in the analysis, we have performed a Mann-Whitney test, a two-sided t-test
and used bootstrap techniques. Throughout the analysis we present only
the p-value for the Mann-Whitney test.

2.3.1 No significant gender differences in competitive behavior

In our study, 149 children participated in running, 143 in skipping rope, and
146 in dancing. The gender distribution in the three sports was 68 boys and
81 girls in running, 67 boys and 76 girls in skipping rope and 64 boys and
82 girls in dancing.1 Consistent with sex-stereotypic expectations, we find

a cooperative or communal activity. We assume that the competitive element of the TV
show decreased the cooperative or communal aspects of the dancing task.

! We present the Mann-Whitney test since none of our variables are normally distributed
when using a skewness and kurtosis test. When there is a difference between the parametric
and non parametric tests in terms of significance we also report the p-values for the t-test
and the bootstrap-based critical values. We have also compared whether the distributions for
each reported variable differ between men and women using a Kolmogorov-Smirnov test.
The results are the same as those reported for mean values.

% Two subjects, one boy and one gitl, were dropped from the sample due to physical dis-
abilities. The differences in number of children between activities are due to the fact that we
had different number of occasions depending on the structure of the physical education
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that in the individual setting (stage 1) boys ran on average faster than girls
(unlike in Gneezy and Rustichini 2004a), and girls skipped rope better
compared to boys. In running and skipping rope, the p-value for a signifi-
cant gender difference is 0.008, with boys performing better in the former
ask and girls in the latter. In dancing, the non parametric test gives a p-
value of 0.0478, whereas the difference is not significant with a t-test or a
bootstratpped test.'| When it comes to competitiveness, table 1 below
shows that in all three tasks, and for both genders, average performance in
the competitive setting differs significantly from average performance in
the non-competitive setting, (p<<0.01). Both genders improve their per-
formance significantly in running and skipping rope in the competitive set-
ting, but perform worse in dancing.

Table 1: Average performance in stage 1 and in stage 2. Signrank (SR) test p-
values of performance change for girls and boys separately.

Running SR Skipping SR Dancing SR
Stage  Stage p- Stage  Stage p- Stage  Stage p-
1 2 value 1 2 value 1 2 value
Girls 1192 11.66 0.000 49.01 69.37 0.000 5.87 513 0.001

Boys 11.55 11.42 0.002 3248 45.12 0.000 527 448 0.001

Figures 1-3 below show the distribution of the performance change in
the different tasks. The three histograms show that there are no significant

classes in the different schools. There is no significant difference in performance change
between school classes that had one occasion or school classes that had more occasions
(ranksum: p=0.53).

" When we perform the tests on the inner quartile range (IQR, the distribution between the
25th and 75th percentile) the Mann-Whitney test is also insignificant.

12 The other tests are not significant when it comes to the performance change of boys in
running. However, when performing the tests on the IQR, all three tests are significant.
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gender differences in any of the three tasks (running: p=0.47, skipping
rope: p=0.24, dancing: p=0.85).">

Running: Time change
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Figure 1. Distribution of change in running time (stage 2 - stage 1), by
gender.

" To further investigate a possible gender difference in performance change we also per-
formed quantile regressions for each task, controlling for gender of opponent (performed
for quantile 0.1-1.0). Gender has an effect only in the top 10% of the performance change
distribution in running and skipping rope. In this part of the distribution the performance
change of boys is larger than girls in running and the opposite for skipping rope. There are
however very few observations in the top 10% for each task. These results are therefore

mere indications.
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Skipping rope: Change in jumps
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Figure 2. Distribution of change in jumps (stage 2 — stage 1), by gender.
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Figure 3. Distribution of change in dance scores (stage 2 — stage 1), by
gender.

The pattern of gender similarities are displayed in an aggregated manner
in figures 4-6 below. These plots show the average change in performance
by each gender. In running, girls improve on average 0.26 seconds, or about
2.1%. This can be compared to the average decrease in running time of
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0.13 seconds, or 1.1%, for boys.14 The corresponding numbers for skipping
rope is an increase of 20 versus 13 jumps, implying an improvement of
42% and 39% respectively. On average, girls’ dance performance deterio-
rates by 0.73 points (13%) on average and boys’ by 0.78 points (15%). As
stated above, the difference in average change in performance between
boys and girls is not statistically significant in any of the three cases.”
These results also hold within all age groups in our sarnple.16

Running: Average change
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Figure 4. Average change in time (stage 2 — stage 1), by gender. 78 girls and
71 boys.

' For all three tasks, we conducted the same analysis with relative performance, where rela-
tive performance was defined as ((stage2-stagel)/stagel). This did not change any of our
results. Our findings further remain stable when excluding outliers. An outlier is defined as
an observation that lie more than two standard deviations away from the sample mean.

'3 A sample size analysis indicates that 1411, 965 and 38407 observations would be needed
to obtain a significant result for the performance change in running, jumping and dancing
respectively. The basis for the power calculation is a significance level of 5% and a power of
80%.

1 1n particular, when we restrict the running analysis to the same age group as studied in
Gneezy and Rustichini (2004a), the gender gap among these 114 children aged 9-10 years
old is still insignificant (p=0.47).
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Figure 5: Average change in jumps (stage 2 — stage 1), by gender. 74 girls
and 69 boys.
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Figure 6. Average change in dance scores (stage 2 — stage 1), by gender. 82
girls and 64 boys.
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2.3.2 Impact of opponent gender on competitive behavior

Some previous studies find that women compete more against women, and
men more against men (e.g., Datta Gupta et al. 2005, Gneezy et al. 2003).
On the contrary, Gneezy and Rustichini (2004a) find that boys are not af-
fected by the gender composition but girls compete more against boys. Our
results suggest that neither boys nor girls are influenced by the gender of
their opponent. Table 2 gives an overall summary of our results for the dif-
ferent pair compositions in our study. In running, both gitls and boys im-
prove the most when running against a girl. However, the difference in
competitive behavior when facing the same vs facing the opposite gender is
statistically insignificant for girls (p=0.6221) and for boys (p=0.0701). In
skipping rope and dancing, girls compete more fiercely against boys, but
none of these results are significant (skipping rope: p=0.1864, dancing:
p=0.4982). Boys on the other hand compete more against boys in skipping
rope and more against gitls in dancing, though also these differences are
not significant (skipping rope: p=0.8401, dancing: p=0.4519).

Table 2. Petformance change (stage 2 — stage 1) based on the gender com-
position of the competing pairs.

Running Skipping Dancing
Sample n Stage2 p- n Stage?2 p- n Stage2 p-

-stagel  value -stagel  value -stagel  value
Total 149 -020  0.000 143 17 0.000 146 -0.75  0.000

Girls with 47 -0.28 0.001 40 14 0.026 41 -0.83 0.002
girls
Boys with 42 -0.13 0.175 30 15 0.014 27 -0.96 0.005
boys

Girls 34 -0.24 0.001 36 27 0.001 41 -0.63 0.079
mixed

pairs

Boys 26 -0.14 0.001 37 10 0.127 37 -0.65 0.054
mixed

pairs
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2.3.3 Robustness checks

We also let a separate group of children perform the task alone in the sec-
ond stage, serving as a control group. We thereby control for unobservable
factors that could cause differences in the outcome, such as one gender get-
ting tired faster than the other. The control group includes 66 children in
the running task (31 boys and 35 gitls), 65 children in the skipping rope
task (29 boys and 36 gitls), and 49 children in the dancing task (19 boys and
30 gitls). For running, both boys and girls perform worse in stage 2 com-
pared to stage 1 (p<<0.001). Importantly, however, there is no significant
gender difference when we test performance change between boys and girls
(p=0.4878). The fact that stage 2 performance in running is worse than
stage 1 performance indicates an even greater reaction to competition in
running for both boys and girls than if there would have been no perform-
ance change in the control. The absolute performance change between
stage 2 and stage 1 in skipping rope and dancing is not significant (skipping
rope: p=0.1627, dancing: p=0.3206). This indicates that when not compet-
ing against another child there is no significant improvement in perform-
ance in these two tasks. Moreover, there are no significant differences in
these two tasks when we test performance change between boys and gitls
(skipping rope: p=0.91006, dancing: p=0.9664). See table 3 for more details
on the results.

Table 3. Performance change (stage 2 — stage 1) in the control, and whether
there is a gender difference in this performance change.

Control Running Skipping Dancing

Sample n  Stage2-  p- n  Stage2-  p- n  Stage2-  p-
stagel  value stagel  value stagel  value

Total 66 035 0001 65 677 0163 49 -035 0.321

Gender 66 -0.20 0.488 65 -3.69 0911 49 0.22 0.966
difference

Even though we find no significant gender differences in mean change in
performance in our main analysis, there may be differences in the variances
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of the performance distributions. We test this and find no significant diffe-
rences in the variance of change in performance between boys and girls.17

Furthermore, we also perform a within subject analysis across tasks. We
balance the sample by keeping only individuals that performed all three
tasks (58 gitls and 45 boys). We find no correlations between performance
change in the different tasks for boys or girls (running and skipping rope:
boys: p=0.5058, girls: p=0.3617; running and dancing: boys: p=0.4389,
girls: p=0.9088; skipping rope and dancing: boys p=0.2710, gitls:
p=0.1089).”" This suggests that in our sample there does not seem to be a
general competitive type — some individuals perform better under competi-
tion in one task and not another.

2.3.4 Do children perceive the tasks to be gendered?

In a separate survey of children aged 9-10 years old, we asked how boy-
ish/girlish they considered running, skipping rope and dancing to be. We
also elicited petrceptions of how boyish/gitlish competing in these tasks
was. The children were asked to use a scale where a lower number indicates
rating the task as more boyish and a higher number as more girlish (1=very
boyish, 2=boyish, 3=neutral, 4=girlish, 5=very girlish).

Table 4 shows that, on average, running is perceived to be more boyish
than skipping rope and dancing. This is the case both in absolute and rela-
tive terms.

"7 "The most common test for comparison of standard deviations, the F-test for the homo-
geneity of variances (sdtest), is very sensitive to the assumption that the data are drawn from
an underlying normal distribution. Therefore we also performed a robust test (Levene’s test
with mean, median and 10% trimmed mean). None of these tests indicated significant dif-
ferences in the variances.

8 Performing this analysis on relative performance change does not alter the results qualita-
tively.
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Table 4. Summary statistics of ratings.

Variable Obs Mean Std Dev Min Max
Running 34 2.68 0.73 1 4
Skipping rope 35 4.17 0.79 3 5
Dancing 34 4.03 0.83 2 5
Competition 35 2.29 0.83 1 4
running

Competition 35 3.77 0.94 2 5
skipping rope

Competition 35 4.03 0.82 3 5
dancing

Running is perceived as significantly more boyish than skipping rope
(p<0.001) and dancing Q)<O.001).19 When comparing skipping rope and
dancing there is no significant difference (p=0.5432). When it comes to the
petceptions of how boyish/gitlish it is to compete in these tasks, we ob-
serve the same pattern. Competing in running is rated as more boyish than
competing in skipping rope and dancing

We also compare the rating of competing in a certain task with the gene-
ral rating of the task. Competition in itself is rated as more boyish compa-
red to the general rating for both running and skipping rope (p=0.0315 and
p=0.0211), but not for dancing. For dancing there is no significant diffe-
rence between competition and the general rating of the task (p=1). When
merging these data, competition seems to be rated more boyish compared
to the rating of the task in general (p=0.0050).

19 . .o . .

Most of these variables are not normally distributed according to a skewness and kurtosis
test. Thus, we perform a Mann-Whitney test for differences in distributions between the
tasks.
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2.3.4.1 Do boys and girls have different perceptions?

In table 5 we divide the ratings by gender. Girls tend to rate running as
gender neutral and boys as more boyish (p=0.0021). Moreover, girls tend to
rate dancing as more neutral, whereas boys rate it as more girlish
(p=0.0430). Boys and girls give skipping rope a similar score. Regarding
competition, there is no significant difference in the ratings for any of the
tasks.

Table 5. Average ratings by gender.

Running Skipping Dancing  Comp. Comp. Comp.
running  skipping  dancing
Girls 3.06 4 3.81 2.53 3.65 3.88
Boys 2.31 4.35 4.35 2.06 3.82 4.18
Total 2.70 4.18 4.09 2.29 3.74 4.03

When merging the data on the three tasks, gitls and boys rate competition in the
same way in terms of how boyish/girlish it is (p=0.6993).*

2.4 Discussion

Previous literature on competitive behavior finds that men compete to a
larger extent than women. This difference in behavior may explain part of
the gender gap observed in many areas in society. In this literature, how-
ever, only a few tasks have been used to measure competitiveness, and
these tasks can arguably be considered as more male than female. Three
studies find that gender differences in competitiveness vary with the task at
hand (Gneezy and Rustichini 2004b, Gilnther et al. 2009, Grosse and
Reiner 2010), whereas another study find no difference in the gender gap
between a maze task and a word task (Wozniak et al. 2010). Meanwhile,
work in social psychology suggests that individual perceptions about rela-

% When we control for age in a tobit regression (upper limit 5 and lower limit 1), there is a
gender difference in rating only for running, and age does not have a significant effect. It
should be noted that the variation in age is very small. When controlling for age, boys and
girls do not have different opinions concerning the rating of competition. It should be noted
that the sample size is rather small.
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tive performance, such as (over)confidence, and especially stereotypes may
have important implications for actual performance (Steele 1997, Shih et al.
1999). Exploring more tasks than maze solving and simple arithmetic is
thus important in order to increase our understanding about gender differ-
ences in competitiveness and the potential role of stereotypes.

In this paper we study how children compete in three distinct tasks. We
let the children compete in running in order to create a comparison with
previous literature. Moreover, we add two more female tasks to the compe-
tition; skipping rope and dancing. Competitiveness is measured by reaction
to competition, i.e. as the child’s increase in performance when competing
against another child, compared to when the task is performed individually.
We find no gender differences in competitive behavior in any of these
tasks. Boys respond to competition, and so do girls. Contrary to previous
literature (e.g., Datta Gupta et al. 2005, Gneezy et al. 2003, Gneezy and
Rustichini 2004a) we also find that the gender of the opponent affects nei-
ther boys nor girls in any of the three tasks. The three performance mea-
sures we use here differ due to the difference in nature of the three tasks.
This makes direct comparisons across tasks somewhat difficult, and we do
find that there is actually an average decrease in performance when the
children compete in dancing compared to the individual performance, un-
like in running and skipping rope. However, in each of the three tasks we
find no gender difference in performance change, and this is our main re-
sult.

One possible explanation to the difference between our running result
and that of Gneezy and Rustichini (2004a) is culture. It has previously been
shown that culture affects important economic decisions such as labor
market participation and fertility (e.g., Fernandez and Fogli 2006), and the
institutional setting has been found to influence competitive behavior (e.g.,
Balafoutas and Sutter 2010, Gneezy et al. 2009, Niederle and Yestrumskas
2008, Cotton et al. 2009, Niederle et al. 2009, Wozniak et al. 2010). For
example, the gender gap in self-selection has been shown to disappear with
performance feedback (Wozniak et al. 2010) and the difference in perfor-
mance change vanishes with repetition of the competition (Cotton et al.
2009). Women have also been found to compete more than men in a matri-
lineal society whereas men compete more than women in a patriarchal so-
ciety (Gneezy et al. 2009). Even though our study only includes children in
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Sweden, we can compare our running results to those of Gneezy and Rusti-
chini (200421).21 Where we find no gender gap, Gneezy and Rustichini
(2004a) instead find that among Israeli children only boys respond to com-
petition in a running task. The specific mechanisms behind the different
results in Sweden and Israel are unclear. It is possible that the more gender
neutral culture in Sweden decreases the difference in competitive behavior
between boys and girls in general, but also that it diminishes the degree to
which tasks are gendered. If this is the case, this could explain why boys
and girls compete equally in all tasks in our study.

The results of two recent studies complicates this reasoning somewhat.
Since we performed the study presented in this paper, there have been two
other relevant studies. Sutter and Ritzler (2010) look at willingness to com-
pete among children aged 3 to 18 years old. Younger children are given the
choice whether to compete or not in running 30 meters, whereas older
children get the same choice for a math task. The authors find that boys are
more competitive than girls in all age groups. In an even more recent study,
Cardenas et al. (2010) explore the gender gap in competitiveness and risk
taking among 9-12 year olds in Colombia and Sweden. Boys and girls are
equally competitive in all tasks and all measures in Colombia (including
running), whereas the results in Sweden are mixed, with some indication of
girls being more competitive than boys in skipping rope and math in terms
of performance change, whereas boys are more likely to choose to compete

2l Bven though the two studies differ somewhat in their design. In our experiment, we look
at three different tasks, not only running. Moreover, the children compete in running 60 me-
ters, which differs from the 40 meters used in Gneezy and Rustichini (2004a). However, the
setups are similar in many aspects: both setups explore competitiveness as the performance
change when running against someone versus running alone, the children were not aware of
participating in an experiment, the teachers administered the running task, the matching
procedure of the competing pairs was the same, and there was only intrinsic motivation for
winning. We also included a control group, as in Gneezy and Rustichini (2004a).

*2 Children in Sweden do not receive grades until year 8 (age 14) thus a higher motivation
for both boys and gitls to perform well due to grade concerns is not a plausible explanation

to why boys and girls compete equally.

42



in general.23 Cardenas et al. (2010) also find that boys in both countries are
more risk taking than girls, with a smaller gender gap in Sweden.

The absence of a gender gap in performance change in running in Aus-
tria and Colombia is surprising given the results in Israel. Both of these
countries typically score as Israel on gender equality indices.** However,
there are differences between the setup in Gneezy and Rustichini (2004a)
and those in Cardenas et al. (2010) and Sutter and Ritzler (2010). An inte-
resting avenue for future research would be to identify the specific compo-
nents in explaining differences in the gender gap in competitiveness across
a large number of countries using the exact same measures.

Making inferences about adult behavior from findings on children is not
straightforward. Even though we do not find a gender gap among children
in Sweden, it may be that male and female behavior change differently over
time. Observing gender diversity in behavior among adults does not tell us
the underlying reasons for these gender differences. For example, if a gen-
der gap in behavior occurs during the teenage years, this could be caused by
socialization or by the hormone surge that puberty brings along. More
cross-cultural research and work on biological vatiables should also be of
great interest. Thus far, studies looking at the importance of sex hormones
to explain individual differences in competitiveness get mixed and incon-
clusive results. A study looking at competitiveness among men finds no re-
lationship between self-selection into a tournament and current testoste-
rone levels (Apicella et al. 2010). Buser (2009) finds that women are less li-
kely to self-select into a tournament when progesterone and estrogen levels
are high whereas Wozniak et al. (2010) find the opposite with women in the
low-hormone phase being less c:ompetitive.25 Meanwhile, Zethraeus et al.

3 The difference between our results and those of Cérdenas et al. (2010) in skipping rope is
perhaps due to the larger sample size in the latter study (520 children).

* The Global Gender Gap Report 2009 ranks Austria as 42nd and Colombia as 56th out of
133 countries on gender equality.

» Apicella et al. (2010) find that neither circulating testosterone, facial masculinity (consi-
dered a proxy of hormone exposure during puberty), nor digit ratios (considered a proxy of
prenatal hormone exposure) correlate significantly with competitiveness in a sample of 98
young men. Moreover, Buser (2009) finds no effect of the cycle on competitiveness as

measured by reaction to competition or risk preferences. This latter result contradict two
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(2009) find that exogenously providing estrogen or testosterone to women
does not affect their economic preferences, though the authors do not look
at competitiveness speciﬁcally.26 More work is thus needed to disentangle
the importance of sex hormones in explaining gender differences in compe-
titiveness and other economic preferences.

Our findings open up interesting directions for further research. If com-
petitive behavior among boys and girls is cultural and/or task dependent,
competitive behavior should be studied in a variety of tasks and cultural set-
tings. Since we find no gender differences among children in Sweden, it
would also be of great interest to see if there is a gender gap in competiti-
veness among Swedish adults, and if so at what age this first occurs. It
would also be interesting to in future studies collect information about the
cultural background of the participants in experiments, to explore cultural
variation in that sense too. Moreover, we do not use any extrinsic incentives
in this study. An interesting extension would be to test the robustness of
our results to extrinsic rewards such as money or e.g. pens.27 Once we have
answers to these questions it will be possible to make more general claims
about gender and competitiveness, and possibly how and if this relates to
labor market outcomes.

studies that in turn also get opposing results when looking at competitive bidding/risk pref-
erences. The first study finds that men and women who are menstruating (thus have low
estrogen levels) act similarly (Chen et al. 2005), whereas a follow-up study finds that women
menstruating or in the premenstrual part of the cycle act significantly different from men
(Pearson and Schipper 2009).

26 However, it could be the case that it is the long-term organizational effects of hormonal
exposure that matter and not the effects from short-term exposure.

*7 Sutter and Riitzler (2010) reward the children extrinsically when competing in running in
Austria. Since they find no gender difference in performance change in running with this
type of reward, this suggests that the lack of extrinsic reward is not necessarily what drives

our results.
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ABSTRACT: We explore gender differences in preferences for competition and risk
among children aged 9-12 in Colombia and Sweden, two countries differing in
gender equality according to macro indices. We include four types of tasks that
vary in gender stereotyping when looking at competitiveness: running, skipping
rope, math and word search. We find that boys and gitls are equally competitive in
all tasks and all measures in Colombia. Unlike the consistent results in Colombia,
the results in Sweden are mixed, with some indication of girls being more competi-
tive than boys in some tasks in terms of performance change, whereas boys are
more likely to choose to compete in general. Boys in both countries are more risk

taking than girls, with a smaller gender gap in Sweden.

3.1 Introduction

Men typically occupy the majority of top positions in most sectors in most
societies, whereas women in many western countries are at least as likely as
men to pursue higher education and to participate in the labor market. One
possible and suggested cause of gender differences in labor market out-
comes is that men and women differ in terms of economic preferences. In
particular, preferences for competition and risk, where women in general
are found to be less competitive and less risk taking than men (see, e.g.,
Croson and Gneezy 2009 for an overview), might contribute to explaining
the labor market gender gap. Competitiveness is typically measured as ei-
ther the performance response to a competitive setting compared to a non-
competitive setting, or as a preference for competition such as self-selecting
into a competitive setting instead of a non-competitive setting. However,
relatively little is known about how the gender gap in economic preferences
varies with age, and to what extent cross-country differences in gender
norms affect the gender gap. Studying children from different countries is
one potential route to further this understanding.

In this paper we explore the gender gap in preferences for competition
and risk among approximately 1200 children aged 9-12 in the two capitals
Bogota and Stockholm. Colombia and Sweden are two countries that differ
in gender equality according to vatious macro-economic indices (e.g.,
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Hausmann et al. 2010).28 Our setup enables us to study to what extent
there are systematic differences in the gender gap between Colombia and
Sweden. We explore gender differences in competitiveness using four tasks:
running, skipping rope, math and word search. These four tasks allow for
the possibility that differences in gender stereotyping of the tasks influence
the gender gap in competitiveness, i.c. there might be female and male areas
of competition. We study competitiveness as the performance change bet-
ween an individual setting and a forced competition in all four tasks, as well
as the choice of whether to compete or not in math and word search. We
also explore the gender gap in risk preferences by having the children
choose between different incentivized gambles (using a measure adapted
from Holt and Laury 2002).

There is some previous work on competitiveness and risk taking among
children. In a field experiment on 9-10 year old children in Israel, Gneezy
and Rustichini (2004a) find that boys react to competition by running faster
against another child compared to an individual race, whereas girls do not
change their performance. Contradictory to this finding, Dreber et al.
(2009) find that 7-10 year old boys and girls in Sweden compete equally in
running as well as in skipping rope and dancing.29 Moreover, Booth and
Nolen (20092) explore how the gender gap in choosing to compete among
15 year old adolescents in the UK depends on whether they go to a single
sex or mixed school. Girls in single sex schools, on the other hand, are
more competitive than girls from mixed schools. Boys are found to be
equally competitive in both types of schools, as well as more competitive
than girls in both schools.

In parallel with our study, two other studies concerning gender diffe-
rences in competitiveness among children have been conducted. Looking at
running, Sutter and Riitzler (2010) find that among 3-8 year old children in

2 In this report, Colombia ranks 55th and Sweden 4th in terms of gender equality according
to this index. As far as we know, there are no studies comparing adult behavior in competi-
tiveness and risk taking in Colombia and Sweden.

¥ Dreber et al. (2009) find no impact of age on behavior. There are furthermore some dif-
ferences between the setup of Gneezy and Rustichini (2004a) and that of Dreber et al.
(2009).

51



Austria, boys are more likely than girls to choose to compete. Sutter and
Riitzler also look at 9-18 year old children competing in math and find simi-
lar results to those on younger children, i.e. no gender difference in per-
formance change but boys are more likely to choose to compete than girls.
Moreover, Andersen et al. (2010) compare competitiveness, measured as
the choice to compete when throwing tennis balls, among children aged 7-
15 in a matrilineal society (the Khasi) and a patriarchal society (the Kharbi)
in India.” They find no significant gender difference in competitiveness in
the matrilineal society, whereas in the patriarchal society a gender gap
emerges in the age group 13-15, with boys being more competitive.

The type of competition task has also been shown to sometimes matter.
Most of the literature focuses on math or maze tasks, tasks that are typically
considered male, with a few exceptions.3] Two studies comparing the gen-
der gap in competitiveness between a maze task and a word task find that
the gender gap is influenced by the task (Ginther et al. 2009, Grosse and
Riener 2010) whereas another study finds no difference between these tasks
(Wozniak et al. 2010). Gneezy and Rustichini (2004b) find that the gender
gap decreases when adult subjects can choose to compete in solving ana-
grams compared to shooting baskets, whereas Dreber et al. (2009) find no
gender gap in performance change in running, skipping rope or dancing
among children.

Previous literature on the gender gap in risk taking among children
shows mixed results. Booth and Nolen (2009b) look at single sex and
mixed schools and find that boys are more risk taking than girls in mixed
schools but that there is no gender gap when comparing boys to gitls from
single sex schools. Gitls are also more risk taking when assigned to all-gitl
groups than when assigned to mixed groups. Borghans et al. (2009) find a
gender gap among 15-16 year old children in the Netherlands, with boys

39 Matrilineal is a technical genealogical term, meaning that people trace descent through the
mother's line. Patriarchal means that men have more power in society. These terms are not
necessarily opposite: a society can for example be matrilineal (trace descent through the
mother) and patriarchal (men have more power).

3! The math task in this study is rated as being more boyish, see section 4f.
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being more risk taking than girls.32 However, unlike the latter two studies,
Harbaugh et al. (2002) find no gender gap in risk taking among children
aged 5-13 or among adolescents aged 14-20 in the US.

Moreover, evidence suggests that the gender gap in competitiveness and
risk taking is influenced by the subject pool studied. Gneezy et al. (2009), in
a study on adults, find that women compete more than men in a matrilineal
society in India whereas the opposite is found in a patriarchal society in
Tanzania. Moreover, the results of Booth and Nolen (20092, 2009b), An-
dersen et al. (2010), and the differences between Gneezy and Rustichini
(2004a), Dreber et al. (2009) and Sutter and Riitzler (2010) also support the
notion that the country or environment in which the study is performed
matters. Since Colombia scores lower on gender equality indices than Swe-
den (Hausmann et al. 2010), we expect the gender gap to be bigger in Co-
lombia in all four competition tasks as well as in risk taking compared to
Sweden. We also expect the gender gap to be smaller (if there is any gap at
all) in more feminine tasks such as skipping rope and word search compa-
red to running and math in both countries.

We find little support for our hypotheses in Colombia, where boys and
gitls are equally competitive in all four tasks using both competitiveness
measures. However, this is not the case in Sweden. Gitls in Sweden in-
crease their performance more than boys do when forced to compete in
math, a traditionally male task, but there is also some indication of gitls in
Sweden being more competitive than boys in skipping rope, a traditionally
female task. There is however no gender difference in reaction to competi-
tion in running or word search. Meanwhile, boys in Sweden choose to
compete more than girls do when given the possibility. Boys and girls are
thus consistently equally competitive in Colombia, whereas in Sweden boys
are consistently more competitive in terms of choice and girls in terms of
performance change. Our results suggest that tasks are only important for
the gender gap in competitiveness in Sweden, but not in a uniform way.
Risk taking, on the other hand, show results in line with our expectations;
the gender gap is larger in Colombia than in Sweden. With this little sup-

32 Borghans et al. (2009) also find that boys sometimes are more ambiguity averse than girls.
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port for our hypotheses, however, we are agnostic to the specific variables
that might drive our results.

The outline for our paper is the following. In section 2 we present the
experimental setup. We give a summary of our hypotheses and results in
section 3, and thereafter present these in more detail in section 4. We finish
with a discussion in section 5.

3.2 Experimental setup

The study was divided into two parts: a physical education (PE) part and a
classroom part. In the physical education part, the children competed in
running and skipping rope, as well as participated in a cooperation task (the
latter is described in Cardenas et al. 2010).33 Running and skipping rope
each consisted of two stages. In stage 1, the children performed the task
individually. In stage 2, the children performed the task in competition with
another child. While performing the task in the first stage the children were
unaware of the existence of a second stage. In the second stage, children
were matched with someone who performed similarly to themselves in the
first stage. If more than two children obtained the same result in stage one,
the matching was random. The children were informed of the matching
procedure. Performance in running was based on how fast the children ran
4%13 meters.”” In the skipping rope task, children jumped with a long rope
that one teacher or experimenter and one child turned. Performance was
measured by the number of jumps. When competing in skipping rope, two
ropes were put next to each other. The children were instructed to start
jumping at the same time. Our measure of competitiveness during the
physical education class is the absolute change in performance between the
first and second stages, the most common measure of the reaction to com-
petition. In the PE part, no compensation was awarded apart from the in-
trinsic motivation that comes from winning, as in Gneezy and Rustichini

(2004a).

3 In the physical education part, children performed the tasks in the presence of their
classmates.

** Since this study was conducted indoors we were constrained by the size of a regular the
PE class room.
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In the classroom, the children competed in math or word search, partici-
pated in a risk task and answered a survey. In each class, half of the children
were randomly chosen to solve math exercises, whereas the other half were
given a word search task. The children did not get any feedback about their
performance in any stage. In the first stage, a piece-rate scheme, the chil-
dren were told that they had two minutes to solve as many exercises as pos-
sible, for which they would be given 3 points each. In the second stage, a
tournament, the children were again told that they would get two minutes
to solve exercises, but that they now would be randomly paired with so-
meone in the class who solved the same type of task, and that if they solved
more or the same amount of exercises as the other person, they would get 6
points per exercise, whereas if they solved fewer exercises than the other
person they would get 0 points. In the third stage, the children were told
that they were to solve exercises for another two minutes, and that they
now could choose whether they wanted to be given points according to the
piece-rate scheme or the tournament. Comparing performance in the se-
cond stage with performance in the first stage gives us a measure of compe-
titiveness as absolute performance change or reaction to competition, whe-
reas the choice in the third stage gives us a measure of competitiveness as a
preference for competition. After the competitiveness task was over, we
asked the children to guess how many children they believed had perfor-
med better than they had on the math task or the word task, for both the
piece-rate scheme and the forced competition. This allows us to measure
performance beliefs, or over- and underconfidence.

The risk task consisted of six Holt and Laury (2002) type of choices
where the children could choose between a lottery in the form of a coin flip
that gives 10 or 0 points with equal probability and a safe option where the
certain amount increases successively in points (from 2 to 7.5 points). Our
first measure of risk preferences relies on the unique switching point where
the individual switches from preferring the lottery to preferring the safe op-
tion. Our main measure of risk preferences excludes inconsistent subjects,
i.e. subjects with multiple switching points. Since some of our subjects are
inconsistent we also analyze the number of times a person chooses the un-
certain option compared to the safe option. This is our second measure of
risk preferences.
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After the risk task, a survey was included in order to measure beliefs
concerning the different tasks, cooperation and competition, as well as to
measure demographics.

In the end of the classroom part, points were converted into pens and
erasers. Before the study started, the children were told that more points
corresponded to more pens and erasers.

In sum, in this paper we analyze competitiveness as performance change
in running, skipping rope, math and word search, competitiveness as choo-
sing to compete or not in math and word search, and risk preferences
through incentivized choices over lotteries and safe choices. We also look
at additional measures such as overconfidence.

3.3 Summary of the results

Table 1 provides an overview of our hypotheses and results. Surprisingly,
few of our hypotheses are supported. We discuss this more extensively in
section 4 and 5.

Table 1. Summary of results.

Gender Task Hypothesis  Results  Hypothesis
gap supported?
Colombia Running — performance G<B G=B No
change
Skipping rope — perfor- G<B G=B No
mance change
Gender gap between tasks R>S R=S No
Math - perfo