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A. Screenshots of Instructions for the Main Experiment 
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followed by more MRT questions below… 
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B. Pilot Survey Protocol 
 

The experiment will be conducted on the Amazon platform MTurk using a fully computerized 
survey. The procedures are explained briefly below.  

The pilot study will be conducted in two waves. In both waves, participants will complete three 
sets of questions: Mental Rotation Task (MRT) questions; “find the median” questions; and 
“missing shape” questions (see examples below). Within each section, the order of questions will 
be randomly assigned. Each question section will last 5 minutes. Participants will not be able 
advance to the next page before the end of the 5 minutes.  

After each section, participants will be asked to state how many questions they think they have 
solved correctly and which gender (female or male) is more likely to perform well on this task. 
Specifically, we will ask: 

“How many questions do you think you solved correctly in this section?” 

“Do you think men or women are more likely to get a high score in this section? Please select 
one:  

  Men     Women”  

The only difference between the two waves is the payment scheme. In the first wave, we will pay 
participants for their participation: each participant will receive $5 regardless of how many 
questions they have solved correctly. In the second wave, we will pay participants based on their 
performance in the study: after each section, we will randomly pair a participant from the first 
wave (P1) with a participant in the second wave (P2). If P2 correctly solves more questions than 
P1, then we will pay P2 $1.5X or $2X per correct answer. If P2 correctly solved less questions 
than P1, then we will pay P2 $X per correct answer. The amount of X will depend on how well 
people perform in the first wave. We will ensure that the average payoffs across the two waves 
are comparable. Participants will learn their payment scheme in the beginning of the survey. 

Throughout, we will include questions that check respondents’ attention. At the end of the first 
wave and the second wave, we will ask a few demographic questions (see below). 

 

MRT 

In each question, you will see a target shape at the top, and three choices. Select the choice that is 
a rotated version of the target one at the top.  
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In this example, the answer is the third choice. 

 

Missing shape puzzle 

In each problem, you will see a sequence of shapes. Your job is to fill in the question mark with 
a shape from the choices.  
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In this example, the answer is the first choice 

Find the median task [Note that this task was only piloted in the first wave] 

In each problem, you will see a grid that contains 9 numbers. Your job is to identify 
the median of the 9 numbers.  

  

What is the median? Imagine you lined up the 9 numbers in order, from smallest to largest. The 
median would be the number in the middle -- the number that is greater than exactly 4 of the 
numbers and less than exactly 4 of the numbers.  

 

 

 

 

 

 

 

In this example, 3.52 is the median.  

Demographic questions: 

1. What is your gender? 

a. Male 
b. Female 
c. Other/Do not wish to disclose 

2. What is your age in years? 

 

3. What is the highest level of education you have completed? 

a. Less than high school 
b. High school or GED 
c. Some college 
d. 2-year college degree (Associates) 
e. 4-year college degree (BA, BS) 
f. Master’s degree (MA, MS) 
g. Doctoral degree (PhD) 
h. Professional degree (MD, JD, DDS, etc.) 

2.34 0.16 3.52 

4.58 7.14 2.86 

1.64 8.27 6.82 
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4. Are you of Hispanic origin or descent, such as Mexican, Puerto Rican, Cuban, or other 
Spanish background? 

a. Yes 
b. No 

5. Which of the following best describes your race? 

a. White 
b. African-American or Black 
c. Asian 
d. Native Hawaiian or Other Pacific Islander 
e. Native American 
f. Other/Do not wish to disclose 

6. Which of the following best describes your annual household income before taxes? 

a. Less than $10,000 
b. $10,000 - $19,999 
c. $20,000 - $29,999 
d. $30,000 - $39,999 
e. $40,000 - $49,999 
f. $50,000 - $74,999 
g. $75,000 - $99,999 
h. $100,000 - $149,999 
i. $150,000 - $249,999 
j. $250,000-$499,999 
k. $500,000 and over 
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C. Results of Pilot Surveys 
 

We conducted a pilot survey (pilot wave 1) using 50 AMT subjects, different from those in the 
main experiment, in order to determine the most suitable task from the list of three potential 
candidates: Mental Rotation Task (MRT); “find the median” task; and a “pattern” task (also 
known as MPT or the matrix test). Pilot subjects first completed five-minute rounds of each 
task presented to them in random order, and after each round were asked to predict their score 
and to answer a gender perception question, which read: “Do you think men or women are 
more likely to get a high score in this section?”  Based on this pilot wave, only the MRT 
produced significant gender differences in gender perception and confidence (see Table C1 
below).  None of the three tasks yielded a statistically significant difference in actual 
performance in wave 1.  However, in a second pilot survey (pilot wave 2) using a different set 
of AMT subjects, the pattern test resulted in a significant gender gap in performance, while the 
MRT did not (see Table C2 below).  

Table C1: Averages for Wave 1

  
 

  

Average 
Score

Average 
Confidence

Share Reporting 
Gender X is Better

MRT Test
   Male 8.59 9.83 0.65
   Female 7.15 7.80 0.35
   t-test p-value (0.1276) (0.0463) (0.0306)
Pattern Test
   Male 19.66 13.72 0.41
   Female 18.40 13.20 0.59
   t-test p-value (0.3357) (0.3948) (0.2017)
Find the Median Test
   Male 17.24 13.52 0.51
   Female 19.40 11.45 0.49
   t-test p-value (0.2580) (0.3398) (0.8881)
Number of observations 50 50 50
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Table C2: Averages for Wave 2 

 

  

Average 
Score

Average 
Confidence

Share Reporting 
Gender X is Better

MRT Test
   Male 7.24 7.52 0.57
   Female 6.60 5.08 0.43
   t-test p-value (0.3983) (0.0034) (0.3319)
Number of observations 51 51 51
Pattern Test
   Male 20.57 16.10 0.44
   Female 17.11 11.50 0.56
   t-test p-value (0.0657) (0.0231) (0.4016)
Number of observations 50 50 50
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D. Analysis of Gender Differences, Comparing the No Feedback Condition to the Forced 
Feedback Condition 
 

To verify our findings with the effect of feedback, we consider those who did not get feedback 
and compare their attribution to those who did get feedback: 

 𝐴𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛  𝛽 𝛽  𝑓𝑒𝑚𝑎𝑙𝑒  𝛽  𝑚𝑎𝑙𝑒𝑋𝑓𝑜𝑟𝑐𝑒𝑑  𝛽  𝑓𝑒𝑚𝑎𝑙𝑒𝑋𝑓𝑜𝑟𝑐𝑒𝑑 𝜖 

where   𝑓𝑜𝑟𝑐𝑒𝑑 is a dummy variable that equals 1 when the participant is in the forced feedback 
condition, and equals 0 if the participant is in the no feedback condition.  

We note the following caveat: the measure of attribution differs slightly for people in the 
no feedback condition and in the forced feedback condition. Consider the following example. If a 
participant self-evaluated to have an above-average payment, then if she were assigned to no 
feedback condition, then she would be attributing her success to her ability or luck, whereas if 
she were assigned to forced feedback condition and received a negative feedback, then she 
would be attributing her failure to either her ability or her luck. In short, whether or not a 
participant receives feedback determines whether she is attributing her perceived payment or her 
actual payment, which potentially complicates our interpretation with the interaction of 
𝑓𝑒𝑚𝑎𝑙𝑒𝑋𝑓𝑜𝑟𝑐𝑒𝑑 in the above regression. Nonetheless, we expect to see similar pattern with this 
specification.  

We separate the analyses into four cases, depending on participants’ payment-confidence 
and feedback positivity: positive reinforcement, negative reinforcement, positive surprise, and 
negative surprise. We define the four cases below. Table D1 presents the results.  

  

 
Payment-
confident 

Not payment-
confident 

(Potential) positive 
feedback1 

Positive 
reinforcement 

Positive surprise 

(Potential) negative 
feedback 

Negative 
surprise 

Negative 
reinforcement 

 

                                                            
1 Since some participants in this analysis did not receive feedback at all, we say a participant receives potential 
positive feedback if she either receives positive feedback or would received positive feedback if she were to receive 
one. Similarly for potential negative feedback. 
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After getting a reinforcing negative feedback (Columns 1 and 2), both men (p < 0.1) and 
women (p < 0.1) attribute it to ability. There is no significant gender difference in the attribution 
pattern.  

After receiving a surprising negative feedback (Columns 3 and 4), men attribute the 
negative surprise to luck, although the change is not significant. Women, on the other hand, 
attribute the negative outcome to their lack of ability (p < 0.01). The F-test at the bottom of the 
table shows that the change in attribution after receiving a negative surprise is significantly 
different for men and women (p < 0.01). 

After getting a reinforcing positive feedback, women ascribe it to luck, whereas men do 
not update their attribution compared to those who did not receive feedback. The gender 
difference in attribution is significant (p < 0.1). 

After getting a surprising positive feedback, both men and women ascribe it more to luck, 
although the change in not significant for either gender. 

To summarize, we find the following differential pattern of attribution of feedback to 
luck versus ability between men and women: 

1. Women attribute negative feedback to lack of ability, regardless of whether it is 
consistent with their self-evaluation.  

2. Men attribute negative feedback to bad lack when the feedback underlines their positive 
self-evaluation. They attribute negative feedback to lack of ability only when they hold a 
negative self-evaluation initially.  

3. Upon receiving a surprising positive feedback, women attribute it more to luck relative to 
men.  
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Table D1. Gender Difference in Attribution of Feedback (including participants who did not receive feedback) 

 
Notes: Robust standard errors in parentheses. Only Wave 1 and Wave 2 of our experiment included the attribution question. Therefore, this regression analysis is 
based on these two waves. The entire analysis shown in this table is restricted to participants who were assigned to the no feedback condition or the forced feedback 
condition. In negative reinforcement, we further restrict to participants who were not payment-confident and who would receive negative feedback confirming 
their belief. In negative surprise, we further restrict to participants who were payment-confident and who would receive negative feedback. In positive 
reinforcement, we further restrict to participants who were payment-confident and would receive positive feedback. In positive surprise, we further restrict to 
participants who were not payment-confident and who would receive positive feedback. F-test of interactions tests against the null hypothesis that maleXforced is 
equal to femaleXforced. Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 
 
 

  

Samples
(1) (2) (3) (4) (5) (6) (7) (8)

female -0.25 -2.37 -7.57 -7.94 14.00* 18.86** 12.33 5.46
(7.23) (7.33) (9.31) (9.93) (8.05) (9.15) (17.73) (15.98)

maleXforced 14.53** 14.53* -9.00 -9.56 -8.3 -1.99 -15.05 -13.61
(7.26) (7.47) (8.14) (7.70) (8.54) (8.59) (14.96) (22.20)

femaleXforced 11.46** 10.71* 21.33*** 21.59*** -35.94*** -33.58*** -14.55 -1.48
(5.57) (5.66) (7.38) (7.47) (5.38) -5.35 (14.56) (16.28)

score in Section 1 0.34 -0.02 3.44 -2.52
(1.62) (1.89) -2.56 (7.01)

estimation of score in Section 1 -0.94 2.3 0.73 7.21**
(1.54) (2.59) -2.3 (3.08)

risk -1.31 -0.16 0.48 -1.79
(0.89) (1.45) -1.08 (2.69)

Dependent variable mean 66.13 66.13 62.44 62.44 73.65 73.65 56.80 56.80
F-test of interactions (p-value) 0.7382 0.6855 0.0073 0.0045 0.0088 0.0011 0.9811 0.5689
Observations 136 135 79 79 49 49 30 30
R-squared 0.06 0.08 0.13 0.15 0.18 0.27 0.1 0.28

negative reinforcement negative surprise positive reinforcement positive surprise
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E. Robustness Checks 
 

Table E1. Determinants of Tournament Entry Decision by Treatment (Logistic Estimates) 

  
Notes: Robust standard errors in parentheses. All specifications are based on data from no feedback and 
forced feedback conditions. F-test of interactions tests against the null hypothesis that Male x Score in 
Section 1 is equal to Female X Score in Section 1. Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 

 

 
 

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

Female -1.27* -1.18 0.51 0.92
(0.73) (0.73) (0.68) (0.71)

Male x Score in Section 1 0.05 -0.03 0.31*** 0.38***
(0.11) (0.11) (0.10) (0.11)

Female x Score in Section 1 0.31** 0.27** 0.23** 0.28**
(0.12) (0.13) (0.10) (0.11)

Risk 0.10 0.30***
(0.07) (0.06)

Score Confidence 0.14 -0.09
(0.09) (0.07)

Dependent variable mean 0.39 0.39 0.35 0.35
F-test of interactions (p-value) 0.107 0.071 0.594 0.490
Observations 204 204 288 287

No Feedback Forced Feedback


