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Abstract

We experimentally investigate the difference in competitiveness of 3-5 year-old boys and
girls in the U.S. 123 children from a preschool are randomly matched into girl-girl, boy-
boy, and boy-girl pairs of similar age and participate in a gender-neutral, competitive
classroom activity using candy as an incentive. Children participate in a piece rate
incentive scheme and a tournament incentive scheme in rounds 1 and 2, and select their
preferred incentive scheme for round 3. We find that girls and boys choose to compete at
equal rates — with 80% of children choosing to compete overall. We also find that girls’
output in the task is significantly lower than that of boys under the tournament scheme,
but not different in round 3 for the girls and boys who self-select into the tournament. All
children display a remarkable rate of confidence — 84% of children believe they won
under the tournament scheme. The gender of the match does not play a significant role.
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1. Introduction

While women in many Western countries are pursuing higher education at similar
rates as men, women continue to have relatively lower earnings and are significantly less
likely to hold executive positions in firms. In the U.S. in the last 50 years, this difference
in earnings amounted to an earning rate of women that was 79% of men’s in 2007 (and
64% of men’s in 1957)." Women only account for 2.5% of the highest paid executives in
the U.S. (Bertrand and Hallock, 2001). Earning rates in other Western countries are
similar, and range from 75% (Austria) to 95% (Italy).2

Studies conducted in a laboratory setting suggest that one factor contributing to
this persistent wage gap may be an observed difference in competitiveness between men
and women (Niederle and Vesterlund, 2007; Gneezy et al., 2003). The difference in
competitiveness has also been suggested as a factor accounting for differences in male
and female achievement in math tests (Niederle and Vesterlund, 2007) and inclination to
take competitive math exams (Zhang, 2011a). Recently, researchers have linked the lab
findings to the labor market. In a field experiment that randomized 7,000 job seekers to
different compensation schemes, researchers found that fewer women than men applied
to jobs with competitive schemes (Flory et al., 2010). However, a separate study that
imposed a competitive incentive scheme on schoolteachers found no gender difference in
performance (Lavy, 2010).

Studies of competitiveness in children help illuminate the nature of the gender
gap, providing evidence for how the willingness to compete evolves over time. We

contribute to this nascent literature through an artefactual field experiment conducted in

' U.S. Census data
* The Social Situation in the European Union report: 2007



10 different preschool classes from two preschool campuses in Chicago Heights, Illinois.
Children in the preschool are 3-5 years old. 123° children were randomly matched into
girl-girl, boy-boy and boy-girl pairs of similar age and participated in a gender-neutral®,
competitive classroom activity using candy as an incentive. Children participated under a
piece rate incentive scheme and a tournament incentive scheme in rounds 1 and 2, and
selected their preferred incentive scheme for round 3. Common measures of
competitiveness in related literature are performance under the tournament as compared
to performance under the piece rate, and the choice to enter into a tournament.

Several recent studies find mixed evidence for the existence of a gender gap in
competitiveness at an early age (Sutter and Rutzler, 2010; Dreber et al., 2011; Gneezy
and Rustichini, 2004; Andersen et al., 2011). Reasons cited for the disagreement between
these studies are that cultural factors and task selection matter across countries and tasks.
Our experiment is the first to consider preschool children in the U.S.

We find that after experiencing both schemes, girls and boys choose to compete at
equal rates in our experiment — with 80% of children choosing to compete overall. Girls’
output in the task is significantly lower than that of boys under the tournament scheme
when it is played in the first two rounds, but not different in round 3 for the girls and boys
who self-select into the tournament. All children display a high rate of confidence — 84%
of children believe they won the competition under the tournament scheme. The gender
of the match does not play a significant role. These findings may suggest that experience

with the task may play a role in the observed gender differences in the literature.

? 124 were actually matched, but during data analysis it turned out one child was sent to us by the teacher 2
times, so we drop the second observation.

* We use the term “gender neutral” to indicate that the task is not purposely designed to be gender biased
(as some experiments have done in the past) and that we do not find gender differences in ability or effort
in this task under piece rate.



2. Related Literature

Research studies conducted in a laboratory setting with undergraduate students
find that women compete less than men in various tasks (see Niederle and Vesterlund,
2011, for an overview). The two most common tasks used for research with adults are
adding two digit numbers (e.g., Niederle and Vesterlund, 2007) and solving mazes (e.g.,
Gneezy et al., 2003, Datta Gupta et al., 2005). Niederle and Vesterlund (2007) find that
men select the tournament incentive scheme twice as much as women in an adding
numbers task, although there are no inherent gender differences in performance in adding
numbers. Gneezy et al. (2003) find that men increase performance as a response to
competition, but women do not. Subsequent studies support these results — men enter
contests more frequently than women, even proportional-payment contests that are less
risky (Cason et al., 2010).

Suggested reasons for the gender gap in competitiveness are differences in
overconfidence (Niederle and Vesterlund, 2007) differences in risk aversion (Croson and
Gneezy, 2009; Eckel and Grossman, 2002; Powell and Ansic, 1997) differential
responses to losses or wins (Gill and Prowse, 2010), stereotype threat (Gunther et al.,
2010) and hormonal differences (Wozniak et al., 2010; Apicella et al., 2011; Buser et al.,
2012).° The effect of hormones literature is complemented by a series of psychology
studies, which find that young boys, but not girls, prefer competitive environments, and

conclude that the preference for competition among boys increases through puberty and

> The burgeoning literature on the effect of hormones reports that differences in testosterone levels among
men are not predictors of competitiveness (Apicella et al., 2011) yet differences in progesterone levels
among females are (Buser et al., 2012; Wozniak et al., 2010).



remains different from that of women in adulthood (see Campbell, 2002, for an
overview).

Various potential policies targeted at reducing the gap in competitiveness have
been tested in a lab setting, including an affirmative action program that guarantees a
minimum percentage of women among the winners of a tournament (Niederle et al.,
2010), providing additional information in the form of performance feedback (Ertac and
Szentes, 2011; Wozniak et al., 2010), repetition of competition if a critical number of
women winners is not reached and preferential treatment of women through a gender-
specific bonus (Balafoutas and Sutter, 2010). The affirmative action program, the gender-
specific bonus and increased information have a significant and positive impact on the
proportion of women who choose to engage in competition. Balafoutas and Sutter (2010)
find no negative effects on the efficiency of selecting the best candidates. Performance
feedback is also found to effectively reduce the gap, suggesting that confidence in
relative performance plays a role.

The studies described above are in agreement about the existence of the gender
gap in competitiveness among adults in Western cultures, and several underlying
differences in preferences have been cited as reasons for the gap. However, the question
remained, does the gender gap in competitiveness exist due to ‘nature’ or ‘nurture’?
Gneezy et al. (2009) recently reported clear evidence that culture and socialization is a
significant factor accounting for differences in competitive behavior. The authors
conducted a series of field experiments in matrilineal and patriarchal societies in
Tanzania and India, finding that men in the patriarchal society compete twice as often as

women, but that women choose to compete more in the matrilineal society. Zhang



(2011b) conducted studies of competitiveness among different ethnic groups in China,
finding that matrilineal ethnic groups did not exhibit a gap while patrilineal ethnic groups
did. Zhang also reported that a government policy imposed earlier aimed at improving
competitiveness of women successfully reduced the gender gap in the impacted group.

If it is ‘nurture,” rather than ‘nature,” that plays a major role in the gender gap,
then interventions during a child’s development could potentially serve to reduce the
gender gap in competitiveness. It is well known in the human development literature that
character trait formation takes place in the first few years of life (Kail and Cavanaugh,
2010), but when in the lifecycle the competitiveness gap develops is less clear.

A recent series of studies have begun to address the question of when the gap in
competitive behavior begins to emerge among children and adolescents. The related
literature has reported mixed results, and it has been suggested that culture and context
may play an even bigger role than initially expected. The studies can generally be
classified into two types: the first type that targets measures of difference in performance
in tournaments, and the second type that targets measures of willingness to compete. In
addition, studies have differed in choice of context and task, using math problems, mazes,
running, skipping rope, throwing a ball into a bucket, and modern dance competitions. In
our study, we considered both differences in performance and willingness to compete.

Gneezy and Rustichini (2004) studied the difference in performance in competing
in a running task in Israel, and found that 9-10 year-old boys increase performance when
competing, but girls do not. Dreber et al. (2011, 2012), on the other hand, conducted a

study in Sweden and found that 8-10 year old children display equal performance when



competing across “gendered” and neutral tasks, including running, and that adolescents
also perform equally well in math and verbal tasks.

Booth and Nolen (2012) measured willingness to enter a competition in Britain,
and found that 15-year-old boys are more likely to enter competition than 15-year-old
girls who attend coeducational schools. However, 15-year-old girls attending same-sex
schools do not display these differences, providing further backing for the socialization
argument. Complementing this result, Andersen et al. (2011) used a ‘throwing a ball in a
bucket’ task to examine children ages 7-15 in a matrilineal and patriarchal society, and
determined that the gender gap in willingness to compete starts around puberty, but is
only apparent in the patriarchal society. On the other hand, in a large-scale study in
Austria of children ages 3-18 years old, Sutter and Rutzler (2010) found a persistent
gender gap in willingness to enter competition at all ages. In Sutter and Rutzler’s study,
younger children participated in a running task while older children participated in the
math task.

One experiment has considered both performance and willingness to compete in
math, running, word search and skipping rope among 9-12 year-old children in Sweden
and Columbia (Cardenas et al., 2012). The authors found little evidence of gender
differences in performance under tournament across tasks (with a greater competitiveness
of girls relative to boys in some tasks in Sweden). However, in Sweden, boys are
significantly more likely to choose to compete than girls. There was no gender difference
in choice to compete in Columbia. In a separate study (Dreber, 2012), Swedish

adolescent girls and boys were equally likely to elect to compete in a verbal task, but



boys were more likely to elect to compete in a math task. The gender gap diminished
when performance beliefs were controlled for (Dreber et al., 2012).

In sum, while researchers are in agreement that gender differences in
competitiveness exist and are significant among adults, the research results are mixed on
gender differences in children. The general consensus regarding competitiveness in
children is that culture, context and task selection must play a significant role, yet to date,
the handful of studies that exist have only been conducted in Israel, Austria, Sweden,
Britain, Colombia and matrilineal and patriarchal societies in India and Tanzania.
Moreover, the only study of children as young as age 3-5 was conducted in Austria, and
included only the willingness to compete measure. We contribute to the literature through
a study in the U.S. of 3-5 year old preschool children. To the best of our knowledge, this
is the first study on children’s competitiveness in the U.S., and only the second study
with such a young age group. Moreover, our design allows us to consider both the
performance in the tournament and willingness to enter into the tournament (as in
Cardenas et al., 2012).

Standard maze or math tasks are not age appropriate for very young children. To
solve this problem, Sutter and Rutzler (2010) utilized a running competition. Rather than
using a running task, we developed a new, gender-neutral ‘fishing task’ with pictorial
instructions to use with our population. In our task, children are compensated based on
how many ‘fish’ they remove from a ‘pond,” using candy as an incentive. A benefit of
our task as compared to a running competition is that we provide feedback about own

performance, but do not provide instant feedback about the partner’s performance. This



allows us to elicit confidence about performance immediately after the task, before the

outcome is revealed.

2. Experiment Procedures and Design

2.1 Procedures

The studies were conducted at the Griffin Early Childhood Center (GECC)
Preschool® program in March of 2011. The GECC program was launched in August,
2010 and serves as a ‘laboratory’ for experiments of this sort. The GECC preschool is
situated on two campuses with 5 classrooms in each campus. The GECC program is in
Chicago Heights, IL, and interested families are selected via lottery to participate in the
Preschool each year. Chicago Heights, IL in the US and is a predominately low-income
area, with a median annual household income of ~$43,000 (see more information in
Appendix 1). Children know others from their own classroom, but generally do not
interact with children from other classrooms (lunch is eaten in the classroom, and
classrooms participate one at a time in Gym class and recess). 123 children ages 3.5 to
5.5 (63 girls and 61 boys) participated in the study. Based on available information
(including self-reported household income, mother’s age at birth, and educational
attainment of mother available for about 100 of the 123 children), we do not find
statistically significant differences in background between girls and boys in the study.

For each session, 2 children were randomly selected to make a ‘pair.” Within the

pair, children were selected to be from 2 different classrooms in the same preschool and

® The Griffin Early Childhood Center is now called the Chicago Heights Early Childhood Center.



to be within 4 months of age from each other. Each subject participated in the study only
once. We created girl-girl (20 pairs), girl-boy (23 pairs) and boy-boy (19 pairs).

Two children at a time (the ‘pair’) were taken out of their classrooms to
participate in a session of the experiment in a small, adjacent room. Children saw who
they were paired with as they walked down the hall, but were separated with a divider
once they arrived in the experiment room. Thus, children knew the gender of their match
at the beginning of the study, were presumed not to know the ability level of their match
(since they were from the other classroom), and did not physically see the match for the
duration of the experiment (talking or exclaiming out loud was also strongly
discouraged).

We followed standard GECC procedures when implementing the study. One
female experimenter and an assistant were trained to conduct the study by the author.
Children were told that they would ‘play a game’ with the experimenter and that there
would be candy. All of the children who were recruited indicated that they would like to
participate, although participation was optional. The experimenter read the script (see
Appendix II) and the assistant took notes during the experiment. The script was
interactive, involving several quiz questions on understanding and including pictures that
represented the basic information about each incentive scheme. Children answered quiz
questions by pointing to the answer on their instruction sheet.

Each session lasted approximately 10-12 minutes. Children could earn between 0
and 20 candies during the experiment, and received a ‘surprise bonus’ participation fee of
one sticker and one candy at the end of the experiment. Children watched the

experimenter put all of their ‘earned’ candy into a paper bag with their name on it, to be
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taken home at the end of the day. Children received the sticker immediately. Figure 1

shows the setup of the experimental environment.

Figure 1: Experimental Environment

2.2. Experimental Design

In the ‘fishing task,’ the participant ‘catches’ a fish using a magnetic pole, while
fish ‘swim’ on a plate that spins slowly.” Each ‘caught’ fish is dropped in a bucket. This
type of game is meant to encourage fine motor skills and hand-eye coordination. There
are no known gender differences in development of these skills with preschoolers.
Performance (fish output) in this task depends jointly on ability and effort. Figure 2

shows a photo of a child participating in the task.

’ The Fishing Task is adapted from the classic Let’s Go Fishin’ game for children by Pressman Toy. We
magnetized the fishing poles, and replaced the pond and colorful fish with plain, cardstock fish for the
experiment. Each child had his/her own pond, fish and pole. We also added a bucket for dropping fish.
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After listening to the instructions, children participated in 1 practice mini-round
(10-15 seconds) designed to teach how to hold the ‘fishing pole’ and how to follow the
‘start’ and ‘stop’ directions. The mini-round did not give children a chance to become
more proficient in doing the task, because we stopped as soon as the child caught one
fish. The practice round was followed by 3 rounds of play, including a piece rate
incentive scheme, a tournament incentive scheme, and a round in which the child self-
selected into the piece rate or tournament. Each round consisted of 30 seconds during
which the child could catch fish without replacement out of 10 available in the ‘pond.’

Under the piece rate incentive scheme, each fish caught was equivalent to one
candy. Under the tournament incentive scheme, each fish caught was equivalent to two
candies for the winner of the tournament, but no candies for the loser of the tournament.
Children received feedback on their own performance (they knew how many fish they
caught) during each round, but did not receive feedback about the others’ performance
until the end of all three rounds. We also elicited the child’s beliefs about whether he/she
won the tournament or not at the very end of the experiment. At the end of the
experiment, one of the rounds was randomly selected for payment. Each child was asked
to close his/her eyes and reach into a box with buckets containing fish caught from each
of the rounds — the bucket randomly selected using this procedure was paid out.

Table 1 summarizes the treatments that were conducted. Treatments differed in
the order of incentive schemes for rounds 1 and 2 - subjects either participated in Piece
Rate followed by Tournament, or Tournament followed by Piece Rate. Treatments also
varied in pair composition — girl/girl, boy/boy or girl/boy. This design feature allows us

to make between-subjects comparisons, measuring the difference in performance across
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genders when the tournament is played first and when the piece rate is played first, and
allows us to control for the order effect when measuring within-subject variation as well.
Treatments also differed in the composition of the group — we conducted treatments with
boy-boy, boy-girl, and girl-girl pairings.® 67 children in total participated in order 1

(piece rate — tournament), and 56 children in total participated in order 2 (tournament —

piece rate).

Table 1: Treatments

Boy-Boy Boy-Girl Girl-Girl TOTAL

Pairing Pairing Pairing
Order 1 22 children | 23* children | 22 children | 67 children
(Piece Rate — Tournament) | (11 pairs) (12 pairs) (11 pairs) (34 pairs)
Order 2 16 children | 22 children | 18 children | 56 children
(Tournament — Piece Rate) | (8 pairs) (11 pairs) (9 pairs) (28 pairs)
TOTAL 38 children | 45 children | 40 children

(19 pairs) (23 pairs) (20 pairs)

*One child participated 2 times, so we dropped his second observation from analysis but
retained the observation for his match the second time he participated.

Figure 2: The Fishing Task

¥ We attempted to have the same number of pairings for each treatment, but due to absences of some
children on certain days, we were unable to have exactly the same numbers.
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In round 3, after experiencing both types of incentive schemes, children from both
treatments were given the choice to participate in either the tournament or piece rate
scheme. Children did not know what the other child had chosen prior to participating in
round 3. Children made their choices by silently pointing to the image corresponding to
the type of scheme they wanted to play under.

At the conclusion of all three rounds of the experiment, children were asked to
respond to the question “I did better than the other person in the [point to tournament
scheme picture] game where the person who caught the most fish got 2 candies for each
fish, but the person who caught less fish got no candies for each fish” using a 3-point
pictorial Likert scale. Children were also asked several questions about whether they
thought they did better because they were good at the task, because they tried hard, or
because of luck. Appendix III summarizes the procedure and Likert scale used to help

children answer these questions.

3. Results

3.1 Piece Rate

Table 2 summarizes the average fish output under the piece rate scheme. On
average, children caught a total of 7.12 fish out of 10 under the piece rate (standard
deviation: 1.50), with a minimum of 2 fish and maximum of 10 fish caught. As expected,
there are no significant differences in performance across the two genders under the piece
rate scheme when it is played first or when it is played second (all p-values > 0.10).
Figure 3 displays a histogram of fish output for all children under the piece rate when

piece rate is played first in the sequence. Note also that playing under piece rate second
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significantly improved boys’ scores relative to playing under piece rate first (p-value
0.03) but the was no order effect for girls’ scores (p-value > 0.10). While we do not find
significant gender differences under piece rate, we do find individual differences in
performance across subjects.

Figure 3: Histogram of Fish Output Under Piece Rate

14
12
10
s
< 8
§ 6 B Girls
(=]
E A ® Boys
g
=
Z 2
0 T . T
1 2 3 4 5 6 7 8 9 10
Number of Fish Caught
Table 2: Performance Under Piece Rate*
Boys Girls Average
Order 1 6.61 (1.89) | 7.21(1.37) | 6.96 (1.68)
(Piece Rate — Tournament)
Order 2 7.56 (1.31) | 7.21(1.24) | 7.38 (1.27)
(Tournament — Piece Rate)
Combined Orders 1 and 2 7.03 (1.71) | 7.21(1.29) | 7.12 (1.51)

*Standard deviation in parentheses

3.2 Tournament Performance

Table 3 displays performance (fish output) under the tournament incentive

scheme. We find that girls perform significantly worse than boys under the tournament
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(Wilcoxon p-value = 0.03). This difference in performance is driven almost entirely by a
difference in Order 2, when the tournament is played first (Wilcoxon p-value = 0.02,
order 1; p-value>0.10 order 2). Moreover, girls’ performance when the tournament is
played first is significantly lower than when the tournament is played second (Wilcoxon
p-value < 0.01). There is no significant difference on order for boys (Wilcoxon p-value
>0.10). Figure 4 displays a histogram of fish output by gender, when the tournament is
played first. Note the shift to the right for boys — while none of the girls caught all the
fish (10), 4 boys were able to catch all 10 fish. In addition, while only 1 girl caught 9 fish,
5 boys did. The median number of fish caught by girls is 6 and the median number of fish
caught by boys is 7.

Result 1: Boys perform significantly better than girls under the tournament, and

this effect is primarily driven by differences when the tournament is played in the first

round.’
Table 3: Performance Under Tournament
Boys Girls Average

Order 1 7.54 (1.75) | 7.23(1.82) | 7.40 (1.77)
(Piece Rate — Tournament)

Order 2 7.29 (1.84) | 6.10(1.45) | 6.68 (1.74)
(Tournament — Piece Rate)

Combined Orders 1 & 2 7.39 (1.78) | 6.71 (1.75) | 7.07 (1.79)

? Note that we attempted to set a time limit such that no children were able to catch 10 or more fish, and
each child would catch at least 1 fish, to avoid truncation. However, we do find that non-negligible number
of children (15%) catch 10 fish within the time limit, meaning that the performance variable may be right
censored. The right-censoring primarily effects males under tournament, which only suggests that our
treatment effect is under- rather than over- stated.
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Figure 4: Performance Under Tournament, Girls (Left) and Boys (Right)
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Our results suggest that the gender gap in competitiveness between boys and girls
is most intensified under unfamiliar environments, and is attenuated by experience in the
task (by round 2, the fishing game is more familiar to boys and girls).'” Our finding of a
gender gap is in line with the gap in performance observed in running tasks with 9-10
year-old Israeli boys (Gneezy and Rustichini, 2004), but different from the equal
performance found among Colombian and Swedish boys and girls over age 8 in various
“gendered” and neutral tasks (Dreber et al., 2011; 2012). Dreber et al. (2011) suggest that
one reason for the lack of gender gap in performance in their task that Sweden is a

particularly equal society as compared to most other Western countries.

' As one reviewer pointed out, if a “fishing task™ is more familiar to boys since they may have seen their
parent or grandparent fishing, then the difference in unfamiliarity may also contribute to the gender gap
under competition.
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3.3 Entry into the Tournament

In round 3, after experiencing two rounds of the task and both incentive schemes,
but before receiving feedback about relative performance, children decide whether to
enter into the tournament or the piece rate. Overall, 80% of children (99 out of 123) chose
to enter the tournament, while 20% chose to participate under the piece rate.'’ There are
no significant differences on entry numbers by gender. 83% of girls (52 out of 63) and
77% of boys (46 out of 60) selected the tournament incentive scheme (Chi*2 p-value >
0.10). Conditional on entering the tournament, boys perform marginally better than girls
(7.96 fish for boys versus 7.75 fish for girls), but the difference is not significant (p-value
> (.10). Conditional on choosing the piece rate, girls perform marginally better than boys
(7.73 fish for girls versus 7.14 fish for boys), but again the difference is not significant
(p-value = 0.39). The lack of significant differences in performance of girls and boys
under the tournament in round 3, together with lack of significant differences under the
tournament when it is played second, provides additional evidence that experience may
play a role in the gender gap.

Table 4: Performance in Round 3, by Entry Choice

Boys Girls Average
Piece Rate 7.14 (1.70) | 7.73 (1.35) | 7.40 (1.55)
Tournament 7.96 (1.86) | 7.75(1.60) | 7.84 (1.72)

Result 2: Boys and girls do not differ significantly in their choice to enter the

tournament.

" There is no significant difference in the rate of choosing the tournament in the third round if the
tournament was played first (82% choose tournament) compared to if the tournament was played second
(77% choose tournament). Chi*2 p-value = 0.44.
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The lack of difference in willingness to enter the competition supports related
work in the matrilineal and patriarchal societies with 7-15 year-old boys, which suggests
that the gender gap in willingness to compete is not apparent until adolescence (Andersen
et al., 2011). It is also supported by the finding that hormonal differences, which become
more pronounced in adolescence, play a role in willingness to compete (Wozniak et al.,
2010; Buser et al., 2012). However, our result is different from the result of Sutter and
Rutzler (2010), who find that differences in willingness to compete in running
competitions emerge among Austrian children as early as age 3-5. One major difference
between our work and the work described above is that we focus on the U.S., and in so
far as culture plays a role, we may expect differences in results across countries. We also
utilize a task that is different and may be more gender-neutral than the running task in

Sutter and Rutzler (2010).

3.4 Pair Composition & Within-Game Variation

We also consider whether the make-up of the pair impacts performance in the
tournament and choice to enter the tournament. We find no significant differences in
performance under the tournament when it is played first or when it is played second
across the different gender pairings (p-values > 0.10). Table 5 summarizes the rates of
fish caught depending on pair composition. While competing against another boy
increases competitiveness for boys, and competing against a boy decreases

competitiveness for girls, the effects are not statistically significant.
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Table 5: Pair Composition Results - Tournament

Boy Pairing Girl Pairing
Boys 7.56 (1.79) 6.91 (1.92)
Girls 6.27 (1.68) 6.00 (1.32)

Our non-result is in line with the findings of Sutter and Rutzler (2010), who find
that group composition does not affect performance of girls. In contrast, related work
finds that girls perform better when competing against other girls as compared to
competing against boys (Booth and Nolen, 2012; Gneezy and Rustichini, 2004).

We also investigate whether the willingness to compete is related to the pair
composition. We find that girls are equally likely to enter competition when paired with a
boy as when paired with a girl (82% in both cases). Boys are slightly less likely to enter
the competition when paired with a girl than when paired with a boy (74% versus 79%),
but this marginal difference is not statistically significant (p-value > 0.10).

Figure 5 displays performance of girls and boys in all rounds (aggregating piece
rate and tournament), conditioning on whether they chose to enter the competition. Note
that while participants had feedback about own performance during the first two rounds
(e.g., it was easy to tell how many fish one has caught out of 10), they did not receive
feedback about their relative performance. We find that boys who choose to compete in
round 3 did significantly better in the tournament in rounds 1 or 2 than boys who chose
the piece rate. Boys who choose to compete also do significantly better in Round 3
relative to boys who choose piece rate (p-value > 0.10), and this is due either to the
knowledge that one is better in the tournament, or due to improved performance for boys
when participating in the tournament. Girls, on the other hand, do not appear to condition

on past performance when making choices about competing.
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Figure 5: Performance Across Tasks Conditional on Choice to Compete
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We also consider how performance changes across rounds within subjects,
accounting for becoming familiar with the fishing task and gaining experience in catching
fish. We conducted random effects panel regressions separately for girls and boys to
investigate how experiment design features affected performance across the tasks, and
results are summarized in Table 6. We find that girls and boys improve performance
across the two rounds due to learning or experience at similar rates, and this improvement
is statistically significant. However, we observe a significant negative coefficient for girls
when playing under the tournament as compared to under the piece rate, and this variable
is not significant for boys. The gender of the match does not have a significant effect for

either girls or boys.
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Table 6: Regression Models of Individual Performance, Round 1 and 2

Dependent Variable: Performance Girls Boys
(Fish output) in task (1) (2)
Round # 0.57%%* 0.56*
(Rounds I through 2) (0.19) (0.25)
Tournament Dummy -0.54** 0.29
(= 1 if tournament, 0 otherwise) (0.19) (0.25)
Gender of the match 0.13 0.15
(=1 if male, 0 if female) (0.70) (0.39)
Number of subjects 63 60

** p<0.01, * p<0.05. Standard errors in parentheses.

Finally, we estimate models of round three performance based on performance in
rounds 1 and 2 and demographics including race, age, mother’s educational attainment,
household income, and age of mother at birth of first child. The results of this regression

are provided in Appendix III with further explanations.

3.5 Winning and Confidence

At the end of all three rounds, participants rated their confidence on a scale of 1 to
3, where 1 is ‘disagree’ with the statement that one is better, 3 is ‘agree’ with the
statement, and 2 is ‘neutral.” This statement referred simply to the ‘tournament game,’
and we left ambiguous whether this referred to round 3 or round 1/2, since we did not
want to make the question too complex for young subjects. Therefore, we compare the
confidence both to performance in round 3 (if the tournament was chosen) and to when
the tournament was played in round 1 or 2. We also investigate whether confidence was
correlated with entry into the tournament in round 3.

Matches can be separated into those with a clear winner and those in which there

was a tie. In first time the tournament was played, 15 matches resulted in ties while 47
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matches resulted in one clear winner. In the third round (whether it was a tournament or a
piece rate selection), 18 matches resulted in ties while 44 matches resulted in one clear
winner. Of subjects who selected to participate in a tournament, 30 subjects experienced
a tie and 68 subjects experienced a clear winner.

Overall, we find that 85% of subjects ‘agreed’ that they were better, 11%
‘disagreed,” and only 4% were ‘neutral.” We define a confident subject as a participant
who ‘agreed’ to the statement that he/she did better. Confidence is slightly greater in boys
(88.5%) as compared to girls (80.9%), but this difference is not statistically significant
(Chi*2 p-value >0.10). Confidence was not correlated with entry into the tournament in
round 3, as 85% of subjects who chose to enter into the tournament were confident, while
84% of subjects who chose to enter the piece rate were confident (Chi"2 p-value > 0.10).
The rate of confidence (and overconfidence) that we observed is greater than that found
in related literature, and this could be due to the way the question was framed (we did not
do a follow-up question asking children to ‘agree’ that they did not perform better).
Therefore, the results about confidence should be interpreted with some caution.

In the tournament when it is played initially, of those who agreed with the
statement that they did better, 52% (42 subjects) actually won while 48% (39 subjects)
did not win. In the tournament, if it was selected in the third round, of those who agreed
with the statement that they did better, 54% (31 subjects) actually won and 46% (26
subjects) did not win. In tie cases, 80% (24 subjects) agreed with the statement that they
did better in the tournament played initially, and 84% (26 subjects) agreed with the
statement that they did better in the tournament played third. Average fish output for

confident subjects was 7.12, 7.16 and 7.76 in the piece rate, tournament and choice
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rounds, respectively, while average fish output for subjects who were not confident was
7.26, 6.57 and 7.68, respectively. Confidence is not significantly correlated with output
(p-values > 0.15 for all pair-wise #-tests).

Overconfidence is defined as ‘agreeing’ with the statement that one did better
than the other person in the tournament, if in fact one did not win the tournament. The
calculated rate of overconfidence when the question is applied to the tournament played
initially is 48% (37% if ties count as wins), and the calculated rate of overconfidence for
the tournament if it is selected in the third round is 47% (32% if ties count as wins). This
rate of overconfidence is not significantly different for boys as compared to girls (both

Chi”2 test p-values > 0.10).

5. Discussion and Conclusion

We experimentally investigated the difference in competitiveness of 3-5 year-old
boys and girls in the U.S. in a classroom ‘fishing task.’ This study provides a contribution
to the literature on the gender gap in competitiveness that develops as a child grows up.
This is the first study conducted on children in the U.S., and is the second to consider
competitiveness among children as young as 3-5. We also introduced a new task, the
‘fishing task,” and validated that there are no gender differences in baseline performance
in this task. Unlike the ‘running tasks’ that are typically employed in the literature, the
‘fishing task’ is designed to allow subjects to view own performance but the viewing of
relative performance can be experimentally manipulated (in this case we did not show

relative performance until the end).
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Competitiveness is generally measured using either performance under the
tournament incentive scheme or willingness to compete in a tournament. Our study is set
up to measure both performance under the tournament incentive scheme and willingness
to enter into the competition. We found different results for both of these measures in our
sample of 3-5 year-old U.S. preschoolers. Girls performed significantly worse in the
tournament, especially when they were unfamiliar with the task (i.e., when it was played
first in the series). However, with experience in the task under both incentive schemes,
girls enter into the tournament at equal rates as boys and perform about as well (80% of
children enter the tournament). These differential results may suggest that girls as young
as ages 3-5 perform more poorly in unfamiliar competitive environments compared to
boys. Introducing a competitive environment and providing experience may be important
for girls at this age to encourage improved performance under competition in practice,
such as in the classroom.

More work is needed to understand the role of experience on competition at a
young age, and the way that both performance under a competitive incentive scheme and
willingness to compete develop over time. Future work can provide input into theoretical
models of competitiveness, and can pinpoint the role of ‘nature’ versus ‘nurture’ at
different stages of development as it relates to both performance and willingness to
compete. In addition, future work will allow us to develop appropriate interventions and
policies for children to reduce the gender gap in competitiveness in Western societies.
One major open question that this work has begun to address is the role of experience in

reducing the gender gap in competitiveness among children.
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Appendix I: Information about Griffin Early Childhood Center (GECC)

GECC (now Chicago Heights Early Childhood Center- CHECC) was founded in 2010 to investigate the
impact of educational interventions on children from Chicago Heights, IL and the surrounding area. The
PIs of GECC were John List (University of Chicago), Steven Levitt (University of Chicago), and Roland
Fryer (Harvard University).

At the time of the study, enrollment in GECC was open to any child ages 3 to 5 in Chicago Heights and the
surrounding area. Prior to enrollment, children were screened through an assessment to determine
Individualized Education Program (IEP) need, and children with IEP need were not enrolled since we could
not provide care for these children. Children could attend the program for up to 2 years — 2 years if they
start when they are 3 years old, and 1 year if they start when they are 4 years old. Approximately 800
children signed up for the program in 2010-11, and 150 were selected by random lottery (which included a
process to balance children on race, gender, and assessment scores across treatments) to attend the free, full
day Preschool component. The remaining children were randomly assigned to either a parent program or a
control group. The Preschool also provided free bussing (within Chicago Heights School District 170) and
lunch to all participants. Each classroom consisted of both 3 and 4-year olds.

The table below provides some demographic information about Chicago Heights, IL, including population,
education level, minority status, and income. Note that students from surrounding areas could also enroll,
including Steger, IL; Homewood-Flossmoor, IL; Ford Heights, IL, and so on, but the majority of children
are from Chicago Heights. Chicago Heights, relative to the rest of the state, is lower in educational
achievement and income, and has a greater proportion of minority residents.

Chicago Heights, IL*

Chicago Heights Illinois
Population, 2011 estimate 30,408 12,869,257
Persons under 5 years, percent 8.7 6.5
Female persons, percent 51.1% 51.0%
White persons, percent 38.0% 71.5%
Black persons, percent 41.5% 14.5%
Persons of Hispanic or Latino origin 33.9% 15.8%
High school graduate or higher, percent of persons age 77.6% 86.6%
25+ (2007-2011)
Bachelor’s degree or higher, percent of persons age 25+ 13.6% 30.7%
(2007-2011)
Homeownership rate (2007-2011) 61.8% 68.7%
Per capita money income in past 12 months $17,539 $29,376
Median household income, 2007-2011 $43,097 $56,576

*Information taken from Census Data online http://quickfacts.census.gov/qfd/states/17/1714026.html
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Appendix II: Experiment Script/Instructions

Today both of you are going to do a fishing activity. But each of you do the activity, so I’m going to put
this divider between you, okay? [put divider up half-way]. Also, your choices in the activity are secret, so
you shouldn’t talk during the activity unless I say so.

FISHING

You’re going to do 3 games. Your job in each game will be to catch fish for 30 seconds and put them in a
bucket. After each game, you will put your bucket full of fish in your prize box [show box]. At the end of
ALL the fish games, you get to close your eyes and pick out one of the buckets, and that will be the prize
that you get to take home.

Here are the rules:

*  You can only use the fishing pole to catch fish

*  You can’t use your hands to catch fish - if you use your hands, you won’t get to play any
more and you won'’t get prizes.

*  When you catch a fish, you put it in your bucket

* Don't talk during the activity - the amount of fish you catch is secret!

*  When I say “start” you can start the game.

*  When I say “stop”, the game will end and you have to stop catching fish, even if you did not
finish catching all of them.

Now we are going to practice. Let’s each try to catch 1 fish. Here are your fishing poles. When I say “start”
you can go ahead and start. Okay, “start”! [start fishing machine, wait until each child has caught a fish,
stop machine] Okay, stop!

With the fishing activity, the amount of fish you catch depends on how hard you try. Okay?

Do you both like candy? In the activity you can also win candy [show candy].

Game 1/2 — Piece Rate

In this game, you win 1 candy for each fish you catch. That means it doesn’t matter what NAME CHILD1
catches, you get 1 candy for each of your fish, no matter what. And it doesn’t matter what NAME_CHILD?2
catches, you get 1 candy for each of your fish, no matter what. That means that if this game is the one that
counts, I’ll count up how many fish are in your bucket and you will get one candy per fish.

So you remember what game we are on, I’m going to put the sign up in front of you like this. Okay? This
means it’s the game where you always get 1 candy per fish.

* Now do you remember, how many candies do you get for every fish? [ask for response
separately from each child, then say “yes that’s right, you get one candy for each fish” or “no,
you get one candy for each fish.”

*  What should you use to catch the fish? Hold up your fishing pole [“Yes that’s right, the fishing
pole - you can’t use your hands!” or “No, you have to use the fishing pole, you can’t use your
hands!”

Alright. We’ll start the game. The amount of fish you catch depends on how hard you try!
Ready, set, “start.”

1%°

Okay, “stop
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Good job, now I am going to put both of your buckets in your prize box and we will go to the next game.

o

Game 2/1 — Tournament

In this game, how many candies you win depends on who catches the most fish. If you catch more fish
than the other person, you get 2 candies for each fish you catch. But if you catch less fish than the other
person, you do not get any candy. So if NAME_ CHILDI catches the most fish, she/he gets 2 candies per
fish and NAME CHILD?2 gets no fish. But if NAME CHILD?2 catches the most fish, she/he gets 2 candies
per fish and NAME CHILDI gets no candies. That means if this game is the one that counts, I’ll count up
how many fish are in each bucket. The one with the most fish will get 2 candies per fish. The one with less
fish will not get any candies. If you both catch the same number of fish, you each get 1 candy per fish
instead.

So you remember what game we are on, I’m going to put the sign up in front of you like this. Okay? This
means it’s the game where the person who catches the most fish gets 2 candies per fish, and the person who
catches the least fish doesn’t get any candies.

* Now, do you remember, how many candies for each fish does one who catches the MOST fish
get? [yes, that's right 2, or no, 2]

* How many candies for each fish does the one who catches less fish get? [yes, that’s right, the
one who catches less fish doesn’t get candies; or no, the one who catches less fish doesn’t get
candies’]

*  What should you use to catch the fish? [That’s right the fishing pole]

Alright. We’ll start the game. The amount of fish you catch depends on how good you are at it and how
hard you try!

Ready, set, “start.”
Okay, “stop!”

Good job, now I am going to put both of your buckets in your prize box and we will go to the next game.
We’ll find out who won later.
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Game 3 - CHOICE

Okay, let’s go to game 3. Now you tried out both types of games. Here is the sign that shows the types of
games.

(1) Remember, in this game your candy winnings don’t depend on how the other person does, you get 1
candy per fish no matter what. So NAME-of-CHILD1 gets 1 candy per fish and NAME-OF-CHILD2 gets
1 candy per fish, no matter what.

(2) In this game your candy winnings depend on how the other person did. If NAME-OF-CHILDI1 catches
the most fish, then NAME-OF-CHILDI1 gets 2 candies per fish and NAME-OF-CHILD2 gets no fish. But

if NAME-of CHILD?2 catches the most fish, then NAME-OF-CHILD?2 gets 2 candies per fish and NAME-
OF-CHILD1 gets no fish.

This time, you get to choose which type of game you want to play next. Don’t say anything yet — your
choice is secret!

* Firstlet's see if we all remember what each picture means. Can you point to the box that
shows the game where you got 1 candy for each fish, and your candy doesn’t depend on the
other person? [Correct as needed]

* Next, can you point to the box that shows the game where you got 2 candies for each fish if
you catch the most fish, and no candies if you catch less fish?

Remember, how many fish you catch depends on how hard you try.

Okay, now go ahead and point to the type of game you want to play. Its up to you!
Ready, set, “start.”

!”

Okay, “stop

Good job, now I am going to put both of your buckets in your prize box and we will go to the next game.
We’ll find out who won later.
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Appendix III: Questions about Confidence

Questions

Okay, before we find out how many candies you got, I'm going to ask you some questions. Your answers
are secret, so you should point to the answers on your sheet.

Here’s your answer sheet. I’ll say a feeling, and you tell me how much you agree with it by pointing to the
right smiley face. Let’s give it a try. For example, I’ll say “I like pink.” If you agree with that a lot and you
like pink, you point to this smiley face. If you don’t agree with that at all and you hate pink, you point to
this frowney face. And if you don’t care or you don’t know, you point to this middle one. Okay? (Have
children practice this).

1 2 3
Disagree Neutral Agree
Worse Equal Better

Questions about the fishing task?

I think I did better than the other person in the task where the person who caught the most fish got
2 candies per fish, but the task where the person who caught less fish got no candies per fish

I did well in this task because I was lucky
I did well in this task because I am good at these kinds of games

I did well in this task because I tried hard

OUTCOME

Okay, first everyone is going to get 1 bonus candy just for playing! I’'m going to put it in your bag.
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Ok now you close your eyes and pick which of the boxes counts for payment for the FISHES task. Now
you can do it for the CARDS task.

Ok now we are going to check who won the games in each game.

Ok good job everyone, you get to pick a sticker and this is the bag that you will take home at the end of
today.
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Appendix III: Additional Regression Analysis

Dependent Variable: Performance Limited Full Demographic
(Fish output) in third task Demographic Controls
Controls 2)
1)
Piece Rate Output 0.36%** 0.34%**
(0.09) (0.12)
Tournament Output 0.43#** 0.47%**
(0.09) (0.11)
Order Dummy 0.11 0.09
(=1 if piece rate first, 0 if tournament first) (0.28) (0.34)
Gender Dummy 0.01 -0.09
(=1 if male, 0 if female) (0.28) (0.37)
Competitor Gender Dummy -0.13 -0.45
(=1 if male, 0 if female) (0.27) (0.36)
Age at experiment -0.05 -0.02
(in months) (0.04) (0.05)
African-American Dummy 0.66 0.31
(=1 ifyes, 0 if no) (0.49) (0.59)
Hispanic Dummy 0.44 0.38
(=1 ifyes, 0 if no) (0.45) (0.59)
School Dummy -2.16%%* -2.08%H*
(=1 if Literacy Express, 0 if Tools of the Mind) (0.64) (0.79)
Compete Choice 0.59% 0.37
(=1 if chose to compete, 0 if chose piece rate) (0.32) (0.43)
Annual Household Income, Self-reported -0.06
(see coding**) (0.10)
Educational Attainment of Mother -0.22
(see coding***) (0.15)
Weight of Child at Birth 0.04
(in pounds) (0.21)
Underweight dummy 0.39
(=1 if weight is below 5 pounds, 8 oz) (0.79)
Number of children in the household -0.12
(0.15)
Siblings Dummy 0.44
(=1 if child has a sibling) (0.53)
Single-Parent Household Dummy 0.21
(=1 if child lives with only one adult at home) (0.44)
Constant 7.8% A% 5.37
(3.12) (3.74)
Observations 123 89

** p<0.01, * p<0.05. Standard errors in parentheses.

**annual household income coded as "1" if $0 - $5,000 ; "2" if $6,000 - $15,000 ; "3" if $16,000 -
$25,000 ; "4" if $26,000 - $35,000 ; "5" if $36,000 - $45,000 ; "6" if $46,000 - $60,000 ; "7" if $61,000 -

$75,000 ; "8" if over $75,000

***educational attainment coded as “1” if less than high school, “2” if high school but no diploma, “3” if
GED or high school diploma, “4” if vocational/technical training, “5” if associates degree or some

college, “6” if bachelor’s degree or higher
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We conducted additional regressions to investigate the impact of demographic
background and choice to compete on performance in round 3. The regression reported
here is a tobit regression since data are right-censored at 10. We find that ability and
performance in the tournament and piece rates in rounds 1 and 2 significantly positively
influence performance in round 3. Interestingly, while we do not see a great impact of
demographic background characteristics in performance in round 3 (since most of the
variance is explained by ability in rounds 1 and 2), we do see a strong effect of school.
Children who were randomized into one of the preschools that teaches the Tools of the
Mind curriculum relative to Literacy Express were significantly more likely to perform
better in round 3, irrespective of ability in rounds 1 and 2 and irrespective of
demographic background.
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