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a University of Washington Tacoma, 1900 Commerce St, Tacoma, WA 98402 
b University of Warsaw, Faculty of Economic Sciences, Długa 44/50, 00-241 Warsaw, Poland 
c Institute of Medical Sociology, University of Düsseldorf, Medical Faculty, Moorenstr. 5, 40225 Düsseldorf, Germany 
d Centre for Economic and Regional Studies, Toth Kalman u. 4. Budapest, 1097 Hungary 
e University of Debrecen, Debrecen, Egyetem ter 1, 4032 Hungary   

A R T I C L E  I N F O   

JEL codes: 
I24 
J16 
J24 
M50 
Keywords: 
Gender differences 
Supervisory feedback 
Non-cognitive traits 

A B S T R A C T   

We test for gender differences in the impact of subjective feedback, using an online game with randomized 
treatment in the form of pop-up texts and graphics. We estimate the impact of giving encouragement or praise on 
performance (score, accuracy) and persistence (number of games played). We find some evidence of gender 
differences: while praise has little impact, encouragement has a positive impact on the persistence and perfor
mance of females and a negative impact on the performance of males. These are driven by those with low task- 
related confidence. The findings suggest that giving more individualized feedback – such as encouragement to 
females with low task-related confidence – can potentially improve gender equality, especially in traditionally 
male fields.   

1. Introduction 

In this study, we use a randomized online experiment to test whether 
the subjective content of supervisory feedback could be an environmental 
element that contributes to gender gaps in persistence and performance. 
Recently, gender differences in various preferences and traits - competi
tiveness, risk aversion, cooperation, altruism - have been documented in a 
significant strand of laboratory and field experiments (Eckel & Grossman 
2008; Croson & Gneezy 2009; Niederle 2016), which have been shown to 
contribute to gender gaps in real-life educational (Buser, Niederle, & 
Oosterbeek 2014; Ors, Palomino, & Peyrache 2013), and labor market 
outcomes (Azmat & Petrongolo 2014; Bertrand 2011). As Niederle (2016) 
describes, one approach to how these gaps should be addressed focuses on 
elements of the institutional environment that favor traits unequally 
distributed by gender, which could be adjusted to achieve outcomes that 
more closely reflect underlying abilities (“fixing institutions”). For 
instance, previous research has shown that the provision of objective 
feedback on relative performance can eliminate the gender gap in the 
choice to compete (Ertac & Szentes 2010; Wozniak, Harbaugh, & Mayr 
2014, 2016). We show that the subjective content of feedback can also 
impact gender gaps in persistence and performance. Individualized 
feedback may therefore be a potential low-cost intervention for improving 
gender equality in educational and workplace settings. 

Teaching and HR management strategies have long considered su
pervisory feedback to be a key element of motivational strategy. A 
growing body of literature in psychology, education, management, and 
economics analyzes its impact on performance (Wong 2015; Posner & 
Kouzes 1999; Khan et al. 2014). Economics has so far focused on the 
effect of objective feedback on choices, performance, and the updating 
of beliefs (Azmat & Iriberri 2010; Kuhnen & Tymula 2012; Bandiera, 
Larcinese, & Rasul 2015). Several studies document gender differences 
in the impact Berlin and Dargnies (2016). show that women react more 
strongly to relative performance feedback in their competition entry 
decisions. In a laboratory experiment, Wozniak et al (2014) show that 
the provision of relative performance feedback increases high-ability 
females’ participation in competitive compensation schemes and elim
inates gender differences in choices. In a recent study, Alnamlah and 
Gravert (2020) study gender differences in the impact of feedback given 
after a failure, and find that women respond negatively in terms of 
persistence in a competitive setting when failure is attributed to a lack of 
ability, but positively when it is attributed to luck. This suggests that the 
content of feedback beyond objective performance information plays a 
role in shaping choices. 

Subjective feedback has not yet recieved much attention in the 
economics literature. Praise – a positive valuation of performance or 
effort - has been studied in its role as a verbal performance incentive, 
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with the finding that its impact can be greater than that of a financial 
reward (Ariely 2016). The psychology literature provides evidence on a 
broad range of feedback types, regarding their impact on individual 
motivation and performance and the underlying mechanisms (e.g Deci 
& Ryan 1985.; Locke 1996). These highlight differences in the impact by 
individual characteristics such as self-confidence (Chang et al. 2012), as 
well as gender (Healy & Pate 2011; Wozniak, Harbaugh, & Mayr 2016). 
Our study adds to the existing literature by measuring the effect of 
subjective feedback using an online randomized experiment, and 
assessing whether subjective feedback is an element of the institutional 
design that can impact gender gaps. We focus on two common types of 
subjective feedback given by supervisors: encouragement and praise. 
Encouragement refers to an expression of support or a positive expec
tation regarding an individual’s future performance, such as “You can do 
it!”. Praise refers to a positive valuation of an individual’s performance, 
such as “Well done!”, which is given after some successful action. 

We collect data using a 2-minute online game of visual perception 
advertised on social media sites. Players are randomly selected to 
receive either no subjective feedback (control group) or positive sub
jective feedback (treatment group). Feedback is given in the form of 
simple phrases and emoticons that pop up during the game in addition to 
the player’s score (see Fig. A1 and Table A1). We test the impacts of 
encouragement and praise separately, which may differ due to both their 
information content and their perception. We record the actions and 
performance outcomes of the players, and link the resulting dataset to 
pre-game survey information on basic demographics, technical data, 
and measures of task-related experience and confidence. We evaluate 
gender differences in the impacts on performance (score) and persis
tence (number of games played), then examine the role of task-related 
confidence in shaping these impacts. Our setup does not provide mon
etary incentives for participation or performance, nor any publicity of 
player outcomes. This is similar to the setup of many recent online 
games that aim to test and improve skills and relieve stress.1 Individuals 
who play are motivated by intrinsic incentives such as improving their 
personal high score. 

Based on a sample of 869 individuals and 1486 games, the results 
provide some evidence of gender differences in the effects of subjective 
feedback. For women, encouragement has a strong significant positive 
impact on persistence and some positive impact on performance. For 
men, the impact on performance is negative, stemming from a drop in 
accuracy. On the other hand, praise does not have a significant impact 
on the outcomes of men or women, with the exception of a significant 
negative effect on the performance of women with lower task-related 
confidence. The effects are driven by those with low task-related con
fidence, who are generally more responsive to subjective feedback. 
Overall, the results suggest that the impact of subjective feedback varies 
by gender, feedback type, and task-related confidence. The main 

implication of the results is to point out the important heterogeneity that 
exists in the response to subjective feedback. This suggest that uniform 
feedback can lead to significant performance losses and contribute to 
gender inequality. 

The use of an online game represents a sort of lab in the field method 
– as discussed in Gneezy and Imas (2017) - in the sense that it allows us 
to maintain experimental control while observing real life behavior in a 

Table 1 
Treatment specifications  

Treatment type Specification Feedback content and timing 

Praise Treatment Objective feedback +
Praise 

Number of targets completed +
praise graphics and text, after a 
given numbers of completed targets 

Praise Control Objective feedback Number of targets completed, after 
a given numbers of completed 
targets 

Encouragement 
Treatment 

Objective feedback +
Encouragement 

Score + encouragement graphics 
and text, every 30 seconds 

Encouragement 
Control 

Objective feedback Score, every 30 seconds 

Note: see Table A1 in the Appendix for exact details. 

Table 2 
Summary statistics of the sample   

Total Encouragement Praise 

Control Treatment Control Treatment 
Full sample 

N (individuals) 866 190 207 247 222 
N (games) 1486 303 358 447 378 
Mean number of 

games/player 
1.72 1.59 1.73 1.81 1.70 

Maximum number of 
games/player 

16 8 16 10 16 

SD number of games/ 
player 

1.35 0.90 1.47 1.35 1.55 

Female 0.39 0.38 0.39 0.40 0.37 
Age 26.25 26.71 25.92 26.24 26.2 
Education:      

Elementary 0.01 0.01 0.01 0.01 0.01 
Secondary 0.28 0.28 0.27 0.29 0.29 
College or 
university 

0.71 0.71 0.72 0.69 0.7 

Plays games often 1.23 1.26 1.23 1.22 1.25 
Confidence in games:      

Low 0.18 0.17 0.20 0.19 0.18 
Middle 0.49 0.48 0.50 0.53 0.46 
High 0.32 0.34 0.29 0.28 0.36 

Touchscreen 0.63 0.66 0.65 0.62 0.60 
Females 
N (individuals) 348 75 85 102 86 
N (games) 675 123 188 204 160 
Number of games/ 

player 
1.94 1.64 2.21 2.00 1.86 

Maximum number of 
games/player 

16 8 16 10 16 

SD number of games/ 
player 

1.81 1.10 2.10 1.77 2.04 

Age 25.5 25.2 25 26 25.7 
Education:      

Elementary 0.00 0.00 0.01 0.00 0.00 
Secondary 0.27 0.29 0.24 0.26 0.27 
College or 
university 

0.73 0.71 0.75 0.74 0.72 

Plays games often 1.00 0.98 1.03 0.97 0.97 
Confidence in games:      

Low 0.29 0.25 0.31 0.30 0,29 
Middle 0.56 0.56 0.58 0.57 0.55 
High 0.14 0.18 0.11 0.13 0.16 

Touchscreen 0.73 0.8 0.73 0.72 0.68 
Males 
N (individuals) 518 115 122 145 136 
N (games) 811 180 170 243 218 
Number of games/ 

player 
1.57 1.57 1.39 1.68 1.60 

Maximum number of 
games/player 

8 5 5 7 8 

SD number of games/ 
player 

0.90 0.74 0.67 0.93 1.14 

Age 26.7 27.6 26.5 26.4 26.5 
Education:      

Elementary 0.01 0.01 0.01 0.01 0.02 
Secondary 0.29 0.28 0.28 0.32 0.3 
College or 
university 

0.69 0.71 0.7 0.66 0.68 

Plays games often 1.39 1.43 1.32 1.39 1.41 
Confidence in games:      

Low 0.11 0.11 0.12 0.11 0.11 
Middle 0.45 0.43 0.45 0.50 0.45 
High 0.44 0.45 0.43 0.39 0.44 

Touchscreen 0.57 0.56 0.59 0.54 0.56  

1 For example, popular puzzle games and brain teasers such as I Love Hue and 
Polyforge. 
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natural setting. However, it is in a gaming context with low stakes and 
short interactions, so our results may not be generalizable to paid job 
settings where external monetary and further social incentives are also 
present. Some previous studies have confirmed the validity of hypo
thetical choices in real life settings,2 so the behavior we observe during a 
game may similarly be indicative of behavior in a school or workplace 
context. Our findings have direct relevance for some 
intrinsically-motivated settings that are important for labor market 
success, such as everyday human capital investment or 
self-improvement activities. Our experiment captures elements of basic 
personality traits, which have been shown to impact long run success. 
For example, attitudes towards new tasks and challenges are known to 
be critical determinants of educational achievement (Henderson & 

Dweck 1991; Hong et al. 1999), and impact gender differences in career 
choices and outcomes (Lloyd, Walsh, & Yailagh 2005; Dweck 2006). 

Recent studies based on online experiments have shown that certain 
low-cost interventions can significantly impact individuals’ persever
ance and performance, for example, growth mindset interventions that 
highlight the malleability of skills can positively impact math students 
(Bettinger et al. 2018). The provision of subjective feedback is a simi
larly low-cost intervention, yet one that is constantly present in real-life 
supervisory communication. We show that it is a factor that can affect 
gender gaps. Our analysis highlights the economic importance of better 
targeted, or more individualized supervisory feedback. The results do 
not suggest that solely gender-based targeting of subjective feedback 
should be adopted, but rather that more individualized feedback – 
which takes the task and various psychological factors into consider
ation – can help decrease existing gender gaps. This may be especially 
crucial for closing gender gaps in traditionally male-dominated fields 
and occupations, such as STEM fields or leadership positions, where 
women have less experience, fewer role models, less societal support, 
and lower task-related confidence (Sterling et al 2020). 

Table 3 
Estimated treatment effects on the number of games played, best score, and mean score in the session by gender and feedback type   

Encouragement Praise  

(1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable First game 

score 
Number of games 
played 

Best score in 
session 

Mean score in 
session 

First game 
score 

Number of games 
played 

Best score in 
session 

Mean score in 
session 

Male treatment effect (α1) -3.886 -0.120 -5.288* -4.629* 1.289 -0.0682 -0.597 0.647 
(0.107) (0.652) (0.050) (0.058) (0.553) (0.707) (0.800) (0.762) 

Female treatment effect (α1 

+ α3)

4.873 0.772** 3.577 3.443 -1.844. -0.096 -2.604 -1.810 
(0.099) (0.016) (0.267) (0.236) (0.491) (0.676) (0.387) (0.505) 

Gender difference in 
treatment effect (α3)

8.759** 0.892** 8.865** 8.072** -3.133 -0.028 -2.007 -2.458 
(0.021) (0.031) (0.034) (0.033) (0.363) (0.923) (0.599) (0.476) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 397 397 397 397 469 469 469 469 
R-squared 0.118 0.067 0.104 0.101 0.171 0.064 0.179 0.196 

Notes: Player-session level data. Controls include female dummy, age, country, education, and device type. P-values are indicated in parentheses. Full OLS regression 
results with standard errors are shown in Table A2 

* p<0.1. 
** p<0.05. 
*** p<0.01. 

Table 4 
OLS estimates of treatment effects by gender on best score, the number of clicks, and accuracy   

Encouragement Praise  

(1) (2) (3) (4) (5) (6) (7) (8) 
Specification Best score Best score Mean clicks per game Accuracy Best score Best score Mean clicks per game Accuracy 

Male treatment effect (α1) -5.288** -4.974* -3.823 -0.079** -0.597 -0.289 2.038 0.003 
(0.050) (0.057) (0.175) (0.042) (0.800) (0.896) (0.433) (0.917)  

Female treatment effect (α1 + α3) 3.577 
1.556 4.012 0.020 -2.604 -2.168 -1.900 0.000 

(0.267) (0.620) (0.233) (0.659) (0.387) (0.443) (0.565) (0.991)  

Gender difference in treatment effect (α3) 8.865** 
6.530 7.834* 0.099* -2.007 -1.879 -3.938 -0.003 

(0.034) (0.109) (0.073) (0.099) (0.599) (0.600) (0.348) (0.956) 
Number of games  2.62***    4.52***     

(0.000)    (0.000)   
Controls Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 397 397 397 397 469 469 469 469 
R-squared 0.095 0.094 0.101 0.057 0.189 0.109 0.092 0.106 

Notes: Player-session level data. Specifications 1 & 5: dependent variable is best score. Specifications 2 & 6: dependent variable is best score, with the number of games 
played in the session as an additional control (learning). Specifications 3 & 7: dependent variable is the mean clicks per game. Specifications 4 & 8: dependent variable 
is the mean accuracy (score/clicks) in the session. Controls include female, age, country, education, and device type. Standard errors are clustered at the player level. P- 
values are indicated in the parentheses. Full OLS results with standard errors shown in Table A2 

* p<0.1. 
** p<0.05 
*** p<0.01. 

2 In particular, studies have compared preferences related to risk taking 
Taylor (2013). found that mean risk preferences do not differ significantly when 
measured in hypothetical and real settings Holt and Laury (2002). found no 
significant differences under low incentive conditions, but found significant 
differences in in the case of high stakes settings, where individuals tended to 
underestimate their actual risk aversion. 
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2. The effect of subjective feedback 

Studies in psychology (e.g Henderlong & Lepper 2002.) emphasize 
that it is vital to view the process of receiving and interpreting feedback 
as a complex interaction, considering the role of the feedback content, 
the environment in which it is given, as well as the personality of the 
recipient. Positive subjective feedback may affect individuals’ persis
tence and performance through three main channels. First, individuals 
may directly gain utility (or disutility) from the subjective content of 
feedback, which we term the utility channel. Some individuals might 
enjoy a task more if it is carried out in a friendly, pleasant environment, 
or if a supervisor acknowledges their effort or performance. In this sense, 

positive feedback can serve as a form of reward. On the other hand, it 
could also impose a cost, as some individuals – e.g., those who prefer 
tough, competitive environments – may dislike it and view it annoying 
and therefore decrease their effort to avoid it. The sign and magnitude of 
the effect of subjective feedback through the utility channel depend on 
individual preferences towards the specific subjective content, which 
may differ by personality or gender (e.g Deci & Ryan 1985.).3 

The second channel impacting individuals’ effort choices is the 
belief-updating channel. Receiving feedback can affect an individual’s 
expected performance by providing information on their past perfor
mance or environmental expectations regarding their future perfor
mance. The subjective content of feedback will only affect an 
individual’s expected performance if it is perceived as relevant infor
mation. For example, receiving encouragement may improve task- 
related confidence if encouragement is interpreted as a sign of good 
faith from the supervisor. The sign and size of the effect depends on how 
the given individual perceives4 and values such information when 
updating their beliefs, which may vary by personality and gender. Pre
vious studies found that low-confidence individuals are more averse to 
obtaining objective feedback (Mobius et al. 2011), but also place rela
tively more weight on subjective valuations from the environment when 
forming their performance expectations (Chang et al 2012). The 
performance-relevant information content of praise and encouragement 
differs, so they may be valued differently when individuals update their 
beliefs. Praise is a positive valuation of past performance, while 
encouragement expresses positive expectations of future performance. 
Individuals with lower confidence may be more affected by encour
agement compared to confident individuals if they indeed place a higher 
weight on environmental expectations. 

Finally, subjective feedback may affect performance through a third 
channel as well, the productivity channel. Emotions elicited by the 
manipulation of the task environment have been previously shown to 
affect productivity in various tasks (Baker, Frith, & Dolan 1997; Brand, 
Verspui, & Oving 1997; Ellis et al. 1997; McKenna & Lewis 1994). 
Stressful situations such as competition, high stakes, or the presence of 
an audience have been shown to decrease productivity (Ariely et al. 
2009; Baumeister 1984; Azmat Ghazala, Calsamiglia Caterina, & Iriberri 
Nagore 2016). Positive subjective feedback may set individuals at ease 
by signaling a friendly environment, and thereby improve their perfor
mance given their effort level. On the other hand, if the feedback is 
perceived annoying, this may detract from the individual’s concentra
tion and performance. Since praise may raise the 
performance-dependent stakes of playing, it may increase the stress
fulness of the environment and lead to lower performance. On the other 
hand, since encouragement rewards effort rather than performance, it 
may lower performance-related stress, and lead to higher productivity. 

In our experiment, we measure the effect of the subjective content of 
feedback when it is provided in addition to the objective content, to see 
how adding subjective content to objective performance feedback af
fects different types of individuals. The magnitudes and signs of the 
effects depend on the relative roles of the channels described above. 
Gender differences in the effects may arise due to differences in pref
erences towards the specific subjective content, differences in the 
perception and the weighting of subjective feedback in belief updating, 

Table 5 
Treatment effects on score by gender and task-related confidence level    

Encouragement Praise   

Estimate P- 
value 

Estimate P- 
value   

Number of games played 

Low 
confidence 

Treatment 
effect, males 

-0.247 0.566 -0.107 0.864 

Treatment 
effect, females 

0.927*** 0.003 -0.032 0.940 

Gender 
difference 

1.174** 0.027 0.076 0.920 

Middle 
Confidence 

Treatment 
effect, males 

-0.232 0.270 -0.309 0.256 

Treatment 
effect, females 

0.094 0.677 -0.173 0.585 

Gender 
difference 

0.326 0.289 0.136 0.744 

High 
confidence 

Treatment 
effect, males 

0.044 0.831 0.121 0.657 

Treatment 
effect, females 

-0.146 0.733 -0.056 0.926 

Gender 
difference 

-0.191 0.689 -0.177 0.788   

Best score in session 
Low 

confidence 
Treatment 
effect, males 

-23.997*** 0.004 -1.965 0.808 

Treatment 
effect, females 

6.868 0.150 -9.105* 0.093 

Gender 
difference 

30.866*** 0.003 -7.140 0.463 

Middle 
confidence 

Treatment 
effect, males 

2.189 0.587 -2.030 0.562 

Treatment 
effect, females 

1.995 0.643 2.092 0.607 

Gender 
difference 

-0.193 0.974 4.122 0.442 

High 
confidence 

Treatment 
effect, males 

-8.187** 0.040 0.133 0.970 

Treatment 
effect, females 

0.565 0.945 -8.779 0.256 

Gender 
difference 

8.752 0.337 -8.912 0.295 

Notes: Dependent variables are number of games played, and best score in ses
sion. Controls include female dummy, age, country, education, device type. P- 
values are indicated in parentheses. Full OLS results with standard errors shown 
in Table A3. 

* p<0.1. 
** p<0.05. 
*** p<0.01. 

3 For example, cognitive evaluation theory (Deci and Ryan 1985) emphasizes 
the basic need for autonomy and competence. Accordingly, incentives (or 
external interventions) that are interpreted by recipients as decreasing their 
feelings of self-control and competence, termed as having a “controlling” 
aspect, will create a detrimental effect on motivation. Differences in personal 
characteristics can result in the same positive feedback being interpreted as 
either informational or controlling by different individuals.  

4 Whether participants perceive feedback as sincere is an aspect that has 
received considerable attention in the psychological literature (Henderlong and 
Lepper 2002). 
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and/or differences in the environmental impact on productivity. 

3. Methodology 

3.1. Experimental design 

To obtain the data for testing the impacts of the two subjective 
feedback types, we utilize a simple online computer game developed for 
this purpose. The link to the game was advertised on social media sites, 
targeted towards the age group of 18-45-year-olds, and four countries 
(Czech Republic, Hungary, Poland, Slovakia). Prior to choosing to play, 
individuals are given a short description of the game, which is a simple 
game of visual perception that requires both concentration and effort. 
There are many different geometric shapes moving around the screen. 
The task is to click on those matching the target shape that is displayed 
in the top left corner of the screen (see Fig. A1 for a screenshot). Players 
must find and click on all of the shapes that match the target, then the 
target shape changes. Players receive a point for every shape they click 
on that matches the target. The game takes two minutes, and the goal is 
to score as many points as possible during that time. Players see the 
remaining game time and their cumulative score at the top of the screen 
during the entire game. When the game ends, players see their game end 
score, and have the option to play again. 

A simple survey precedes the game (Appendix Figure A2). It asks for 
basic demographic information: gender, age, country, and level of ed
ucation. Data is also automatically collected to account for whether the 
device the game is played on is a touchscreen or not, as this can impact 
performance. The survey was designed to be quick and easy to fill out, 
asking only for anonymous information similar to those requested on 
other game sites. Players are informed of the experimental purpose of 
the game and the details of data collection, but otherwise, the goal was 
to focus the player’s attention on the game itself in order to observe real- 
life behavior in a natural game setting. The survey includes two further 
questions related to the individual’s own experience with games (plays 
often, sometimes, never), and to their task-related confidence in playing 
online games.5 Since the question is asked after players see the game 
description, their responses likely reflect their beliefs regarding how 
well they will play this type of game, i.e. their task-related confidence. 
Women have lower task-related confidence despite having similar per
formance (Table 2), which may be due to less task-related experience or 
the different weighting of their prior experience in their performance 
expectations. 

When players click to start playing the game, they are randomly 
selected to receive one of the four treatment types described in Table 1 
(further details in Table A1). We study the impact of the two subjective 
feedback types separately, each with their own control group. All groups 
receive messages during the game. The treatment involves variation in 
the content of those messages. The control groups see only objective 
feedback, the treatment groups see additional positive subjective feed
back. The praise group and its control are shown messages after a certain 
number of successfully completed targets, when the target shape change 
occurs. The number of targets completed is indicated as the objective 
performance information for both. Although the number of targets 
completed is not the performance goal of the game, the shape change 
represents a natural break in the flow of the game when feedback can be 
given following the successful completion of a sub-task (a target). 

Players in the praise treatment group are shown phrases and graphics 
expressing positive valuations in addition to the objective feedback. 
Encouragement and its control are shown messages independently of 
any successful action, at specific points in time. These messages can 
interrupt a player’s series of clicks, and is a key difference between the 
two control groups, which we discuss later on. The score is shown in the 
message as the objective feedback for both groups. Players in the 
encouragement treatment group are shown phrases and graphics 
expressing support in addition to the objective feedback. These timing 
and feedback specifications ensure that (1) praise is clearly 
performance-dependent as it is given after a success (target completed), 
while encouragement is clearly independent of performance and simply 
given at specific times, and (2) the treatment and control groups for each 
feedback type do not differ in any other dimension besides the subjective 
feedback (text and graphics). 

The feedback messages are communicated via pop-up textboxes, 
which have to be clicked for the game to continue. This ensures that they 
are noticed by players. Since our goal was to collect data internationally, 
we used commonly known English phrases and simple, culturally 
neutral emoticons in the treatments. Given their widespread use in on
line media, these are likely to convey the same meaning for players of 
different nationalities and cultural backgrounds. The phrases in the 
praise treatment include positive valuations of past performance (e.g. 
“Good job!”). The phrases in the encouragement treatment refer to ex
pectations of future performance and expressions of support (e.g. “You 
can do it!”). The emoticons used for each treatment were selected to 
convey the same general meaning as the phrases. Our treatment includes 
the impact of both the phrases and emoticons, so we measure the 
combined impact of these exact feedback text and graphic specifications. 
Appendix Table A1 gives the details of the timing, phrases, and graphics. 

3.2. Data and empirical analysis 

The effort performance data from the online data collection is highly 
detailed, recording every event that takes place during the game to the 
thousandth of a second. This includes the timing of every click a player 
makes, its success, messages shown, and target changes. Our initial 
dataset is therefore at the level of events. We aggregate this to the game 
level, calculating game level outcomes such as game end score, accu
racy, and total clicks in the game. We then aggregate to the player- 
session level. A session is defined as a single browser session during 
which the individual played one or more games. Players receive the 
same treatment during every game in a gaming session, as our goal is to 
allow for longer term treatments and impacts. Different players play a 
different number of games, and this itself can be affected by the treat
ment. We calculate session level outcomes: the number of games played, 
mean score (the average of game level end scores), best score (the 
highest game level end score), accuracy, and total clicks. We analyze the 
first game score along with the session-level outcomes in order to pre
sent a dynamic view of the impact of feedback during an entire task: a 
players’ initial performance (first game score), their persistence (num
ber of games played, total clicks), and their overall performance in the 
session (mean and best score, accuracy). We link game and session-level 
outcomes to the individual level variables collected in the pre-game 
survey. 

We analyze the complete first session of each player, during which 
they receive the same feedback treatment.6 The best score represents the 
typical goal set by players in a game where there is no publicity 

5 Specifically, players were asked “How often do you play computer games?” 
and “Are you good at playing computer games?” Based on the five confidence 
categories, we define three categories used in the analysis: high confidence 
(excellent or pretty good), medium confidence (ok), and low confidence (pretty 
bad or very bad). Alternatively, we carry out the analysis with 5 categories and 
different definitions of 2 category confidence measures. The significance of the 
estimates depends on how detailed the categories are, but the main findings we 
present are unchanged by these specifications. 

6 In order to mimic other games in the online gaming market and encourage 
players to see our game similarly, we do not limit the number of games they can 
play, or the number of sessions (whether they return to the website later on and 
play more games). However, since no players returned for a second session in 
our final sample, this had no impact on our analysis, and did not lead to longer- 
term outcome measures to be studied. 
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(leaderboard) or relative performance feedback. They are motivated to 
keep clicking and to play the game again in order to beat their personal 
best score, and this motivation may be impacted by our treatments. 
Since players play a different number of games, the estimated impact of 
the feedback treatments on players’ best scores includes any impact 
realized through increased persistence and learning. We evaluate the 
role of this learning channel in our estimates. It is also important to note 
that some players who start playing quit before the 2-minute time limit 
of their first game. These players are included in our estimation sample. 
Their game end score (and best score in the session) is the cumulative 
score they achieved in the game, regardless of the timing of their last 
click. This means that our analysis does not suffer from bias due to 
dropouts: our estimated treatment effects also include any impact on 
performance that is realized through players quitting the game. If a 
treatment causes players to stop clicking earlier, then, similarly to a 
lower number of games played, this represents lower persistence, which 
translates to lower scores and leaves less opportunity for improvement. 
Appendix Table A4 summarizes the number of players who did not click 
after 30 seconds (6.5%) or 90 seconds (13.5%). We find no significant 
differences by treatment group or gender, so this does not appear to be a 
key channel for the impact of feedback.7 

We assess the impact of subjective feedback based on OLS equations. 
The dependent variables are the session level outcomes described above. 
The main independent variables are the gender and treatment dummies 
and their interactions. We also control for a variety of observable charac
teristics (the age8, country, and education level of the individual, and 
whether they are playing on a touchscreen device9).10 We estimate treat
ment effects separately for praise and encouragement, using separate data 
samples that include only the relevant control groups for each feedback 
type. We assess impacts based on equations of the following form: 

outcomei = α0 + α1⋅ treatmenti + α2⋅femalei + α3⋅treatmenti⋅femalei

+ α4
′ Xi + ϑi

(1)  

where i refers to individual i, and Xi represents the control variables. 
We use further specification to assess the mechanisms behind any 

observed impacts. We run regressions with best score as the dependent 
variable while controlling for the number of games played, in order to 
see what part of the impacts on performance are due to increased 
persistence and learning. We assess how changes in effort (clicks) and 
accuracy translated into performance impacts. Next, we evaluate 
whether the effects of the subjective feedback differ by task-related 
confidence, based on the self-reported confidence measure.11 This al
lows us to assess whether mean gender differences in the treatment ef
fects (a) arise due to differences in task-related confidence and 
differential feedback effects by confidence level, or (b) are gender-based 
and exist within confidence levels as well. The latter case would suggest 
that feedback targeted by gender may be the most effective, while the 
first case points to the importance of subjective feedback targeted by 
task-related confidence. This is important since previous literature 

shows that the relative confidence of males and females vary in different 
tasks. A female disadvantage is more likely to arise in tasks that are 
stereotypically or traditionally male. In contrast, in traditionally female 
tasks, males may have lower task-related confidence, and require 
appropriate feedback themselves to overcome the disadvantage. 

4. Results 

4.1. Descriptive statistics 

Table 2 summarizes the characteristics of the sample used in the 
analysis. It consists of 866 individuals, 39% of whom are female, who 
played a total of 1486 games.12 The lower ratio of female players in our 
sample may be due to two reasons. First, it is possible that women were 
less likely to click on our ad and play the game, which suggests different 
selection mechanisms by gender. Second, we do not observe the gender 
composition of those who saw our social media ads. It is possible that 
fewer women saw our ads, especially if ad targeting algorithms take 
gender into account, and more male users tend to play online games. 
This could further strengthen any existing gender differences. Our esti
mation results may therefore only be representative of the population of 
online game players, and any gender differences we find are based on 
these differently selected groups of men and women. 

The sampling method (online advertising on social media) resulted 
in a sample that is composed of individuals aged between 18 and 45, 
with a mean age of around 26. Approximately 71% of the individuals 
report having some college or university education, 28% report sec
ondary education, and barely any have lower education levels. The age 
and education distributions are comparable across men and women. The 
sample is dominated by the four countries targeted in the ads (not shown 
in the table): Hungary, Poland, Slovakia, and the Czech Republic, 
however, there are some observations from a total of about 20 countries. 
There are noticeable gender differences in terms of game-play related 
characteristics: females play on a higher ratio of touchscreen devices13 

compared to males, and generally play computer games less often. The 
table shows that there are some minor differences in observed charac
teristics across treatment and control groups, which supports the use of 
OLS regressions that control for observable characteristics when esti
mating the treatment effect. 

4.2. Treatment effects by gender 

The estimated treatment effects for each subjective feedback type are 
summarized in Table 3 (full results in Table A2). For encouragement, we 
see a significant gender difference in the impact on performance in the 
first game: women respond much more positively than men. The treat
ment effect is positive, but only significant at the 10 percent level for 
women, and negative, but not significant for men. Women play a signif
icantly higher number of games when they receive treatment, encour
agement increases their persistence (column 2). Men, however, do not 
play more games, and the resulting gender difference in the number of 
games played is significant. The other columns show performance 

7 We checked the robustness of our results and the role quitting may play by 
running our main regressions when quitters were dropped from the sample 
based on various definitions (did not click after 5, 15, 30, 60 seconds, total 
clicks less than 3,5, or 10). The main patterns presented here were unchanged.  

8 We include age categories (under 23, 23-39, 40 or above) in our main 
specification. Alternatively, we also defined different age categories and a 
quadratic formulation with age and age squared. These did not impact our 
findings, and show mostly insignificant impacts with some evidence of a linear 
relationship where younger people tend to score higher.  

9 The device type is detected automatically using internet cookies.  
10 Controlling for these characteristics is important, as the sample size may not 

be large enough to guarantee randomness among groups in terms of individual 
characteristics, especially within gender and treatment cells.  
11 See Question 6 in the pre-game survey in Appendix Fig. A2. 

12 The table shows some unevenness in the distribution of players by feedback 
group. However, we checked the likelihood of such a distribution based on our 
sample size, and found no evidence of an issue with the randomization that 
takes place when players click to play the game. The numbers are well within 
the possible distribution along treatment group. A more even distribution can 
only be expected at much larger sample sizes.  
13 Our estimates suggest that being on a touchscreen device decreases a 

player’s score and accuracy (Appendix Table A2). This is reflective of players 
using mobile phones with smaller screens, which make it harder to click on 
small shapes. To check whether there are any gender differences in the impact 
of device type, we ran a regression including interaction terms of the female 
and touchscreen dummies. We found no significant gender gaps in the impact 
on scores. 
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impacts based on the best score (columns 3 and 7) and mean score (col
umns 4 and 8) achieved in the session. For encouragement, we find a 
negative impact on males’ best score, as well as their mean score. For 
women, we see a positive impact on the best score and the mean score; 
however, these are not significant. The gender difference is significant for 
all outcome measures: encouragement increases female persistence rela
tive to males, while it decreases male performance relative to females. 

For praise, we find that treatment does not impact the persistence or 
performance of either gender significantly. Contrary to the impact of 
encouragement, the signs of the estimated effects of praise for women 
tend to be negative, while the effects of men are close to zero. As we 
mentioned earlier, we used different timing specifications for praise 
(given after a success when the target shape changes) and for encour
agement (given every 30 seconds) in order to clearly signal performance- 
dependence and independence. However, the timing itself may have 
impacted players’ performance and effort, because the praise treatment 
was given at a natural break in game play, while encouragement may 
have interrupted players’ clicking. We therefore included a control group 
for each that mimics the given treatment groups’ timing and objective 
feedback content (targets completed vs score). To get an idea of how these 
feedback message differences impacted players, we compare the two 
control groups’ outcomes using an OLS regressions similar to equation 1 
(see Appendix Table A514). These indeed show weak evidence of a 
negative impact of the encouragement timing on the number of games 
played, but no impact on scores in the first game or best score. 

We next explore the mechanisms behind the performance impacts 
(Table 4). First, we evaluate the role of increased persistence and 
learning in achieving a higher performance. Columns 1 and 5 show the 
same estimated effects on best score as we saw in Table 3. In columns 2 
and 6, we add a control for the number of games played in the session, to 
see how much of the estimated impacts on performance are realized 
through changes in the number of games played. We can see that, in line 
with learning during the task, the number of games played has a sig
nificant positive impact on the best score achieved in the session. The 
negative impact of encouragement on males’ best scores decreases 
slightly in magnitude and significance when we control for the number 
of games played in column 2, as does the positive impact on females’ 
best scores. The gender difference in the impact encouragement on 
performance becomes insignificant. This suggests that encouragement 
impacts the performance of men and women differently in part due to its 
differential impact on persistence and learning. 

Next, we evaluate the roles of changes in effort (number of clicks) 
and accuracy in shaping performance impacts. From columns 3 and 4, 
we can see that for encouragement, the negative effect on male scores is 
due to a significant negative impact on accuracy. For women, on the 
other hand, encouragement leads to more clicks per game (effort), but 
no significant impact on accuracy. Overall, males’ performance appears 
to be impacted negatively by encouragement due to a decrease in ac
curacy, suggestive of an impact through the productivity channel 
described earlier. For females, encouragement increases persistence and 
effort, translating to an increase in performance, though not a significant 
one. Again, we do not see significant impacts or gender differences in the 
case of the praise treatment. 

4.3. The role of task-related confidence 

The summary statistics in Table 3 show significant pre-game differ
ences in the task-related confidence of males and females. While 29% of 
women responded that they are “bad” or “very bad” at games, only 11% 
of men categorized themselves similarly. At the other end of the spectrum, 

14% of women had high confidence (“pretty good” or excellent”), while 
44% of men did. The differences observed in mean treatment effects by 
gender could be related to the lower confidence of women, if those with 
low confidence respond differently to subjective feedback than those with 
high confidence do. On the other hand, it is also possible that women and 
men respond differently to feedback, even within confidence levels. To 
see which of these drives the observed mean gender effects, we estimate 
OLS equations in which the gender and treatment dummy variables are 
additionally interacted with confidence level. We use the number of 
games played and the best score in the session as dependent variables. The 
resulting estimates are shown in Table 5. 

The results indicate that the treatment effects of encouragement are 
mainly driven by impacts on those with low task-related confidence. For 
males with low confidence, the number of games played is not affected, 
but the best score is impacted very negatively. For females with low 
confidence, the number of games played is impacted very positively, 
while the effects on the best score are not significant. The gender dif
ferences among those with low confidence are highly significant, 
pointing to differential impacts by gender. For praise, the only signifi
cant impact we see is on the best scores of women with low confidence, 
who respond negatively. Overall, we find evidence of significant gender 
differences in the effect of encouragement within the low confidence 
level. It follows that the mean gender differences found earlier are not 
due to the different confidence distributions by gender, but differences 
in the response to feedback by gender within confidence groups. 

4.4. Discussion 

Several aspects of the task environment are vital to the interpretation 
and external relevance of the results. We observe changes in behavior in 
the short-run, based on relatively short-term interactions. The subjective 
feedback in the game is based on pre-programmed messages, and are not 
given by a real-life supervisor. Players play the game within their home 
setting, completely anonymously and without any public or social aspect. 
These factors may influence both the perception of the feedback and its 
effect. Individual reactions would likely differ in the case of more tailored, 
personal feedback received from a real-life supervisor, as the stakes would 
be higher. In general, the stakes of effort (playing) and especially per
formance (playing well) are relatively low. The time and energy costs of 
playing are minor, just 2 minutes of clicking. There are no financial re
wards or prizes, competition, or publicity in the game. The potential 
benefits of playing are therefore limited to the individual’s sense of 
achievement, learning, and enjoyment of the game. The potential costs 
are also low, as there is no public shame or loss involved. The results are 
also likely to be task-specific. Online gaming in general, and visual 
perception in particular, are often considered to be stereotypically male 
tasks. Gender differences in effort and performance are generally smaller 
in tasks perceived as stereotypically more female (Niederle 2016). 

The sampling method used – online advertising - is also likely to 
impact the results. Out of the potential pool of those who saw the ad for 
the game, the sample of players is comprised of those who chose to play. 
However, other methods of data collection, such as incentivized labo
ratory experiments, are also subject to the selection of individuals who 
are willing to participate Arechar et al. (2017). discuss the benefits and 
problems of online experiments, and conclude that data collected using 
such methods is reliable and can provide the basis for valuable contri
butions to the empirical evidence. As noted earlier, our sample (around 
39 percent female) shows some imbalance by gender, which may be due 
to differential targeting of our social media ads and/or to differential 
self-selection into playing the game. This means the estimated impacts 
and gender gaps may not be representative of the entire population. If 
individuals who did not choose to play are less frequent game players 
and have lower game-playing confidence, our results based on confi
dence levels would suggest even larger gender gaps. However, we have 
no evidence on the selection mechanism to verify that hypothesis. 
Finally, it is important to keep in mind that our results are particular to 

14 Table A5 presents the results from regressions run on the sample containing 
only the control groups. We also checked the impact of the encouragement 
control using the full sample, with treatment and control type interactions 
included, and got very similar results. 
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the subjective content given. The goal of this study is not to provide 
specific suggestions for subjective content, but to test for heterogeneity 
by gender in its impacts. Keeping these caveats in mind, the results 
support the importance of more subtle elements of the institutional 
design that can play a role in shaping gender gaps in outcomes. 

Although our results are not directly comparable to empirical evi
dence from previous papers – due to different sampling methods, feed
back content, task content, and outcome measures – they point to similar 
implications regarding the interplay of individual characteristics and 
feedback. We provide some evidence that subjective supervisory feed
back affects those with low confidence more, and it affects women 
differently than men. They are in line with previous findings of the 
positive effect of encouragement on women (Unkovic, Sen, & Quinn 
2016), and with studies that suggest that performance-based feedback 
such as praise has a more negative effect on women than 
effort-dependent feedback such as encouragement (Zeldin & Pajares 
2000; Roberts & Nolen-Hoeksema 1989). In order to increase gender 
equality, it is therefore especially important for supervisors to individ
ualize their subjective feedback content in stereotypically male tasks, 
where women may have lower task-related confidence. The more indi
vidualized provision of subjective feedback can improve the persistence 
and the relative performance of females, potentially leading to increased 
task-related confidence in the longer run. 

5. Conclusion 

We estimate the effect of positive subjective feedback on the 
persistence and performance of individuals, and provide evidence of 
gender differences in these effects. Women exhibit, on average, a posi
tive response to encouragement, increasing their persistence, effort, and 
performance. Men respond negatively to encouragement, as it lowers 
their accuracy and scores. The gender differences are even more 
apparent among men and women with low task-related confidence. 
Evidence of such differences suggests that one possible contributor to 
existing gender inequalities may be that current environments utilize 
communication that is, on average, better suited to the needs of males. 

More individualized feedback, such as encouragement given to less 
confident women could potentially decrease gender gaps, especially in 
traditionally male tasks. 

The important implication of our experiment is that even within such 
a brief, low-stakes task, as the 2-minutes on-line game, and based on 
minimal changes to the subjective content received during the task, we 
see significant differences in the response by gender and task-related 
confidence. The results point to economic losses that may occur due to 
the provision of uniform supervisory feedback, for example, due to 
lower confidence women not receiving sufficient encouragement in 
STEM fields. Further research is needed to develop truly relevant prac
tical recommendations for the targeting of subjective content. 
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Appendix  

Table A1 
Details of the treatment specifications  

Praise Encouragement 

Treatment Control Treatment Control 

Timing of 
feedback 

Picture Text Timing of 
feedback 

Picture Timing of 
feedback 

Picture Text Timing of 
feedback 

Picture 

start screen  Are you ready? Click to 
start 

start screen Are you 
ready? Click 
to start 

start 
screen 

Are you 
ready? 
"Good 
luck!" 
"Click" 

start 
screen 

Are you 
ready? 
Click to 
start 

after 2nd, 
5th, 10th, 
15th, 
20th… 
shape 
change 

"X targets completed" 
+ 3 texts alternate: 
"Good job!" or "Well 
done!" or "You’re 
great!" 

after 2nd, 
5th, 10th, 
15th, 20th... 
shape 
change 

"X targets 
completed" 

30th 
second 

Score: X +
"You can 
do it!" 

30th 
second 

Score: X 

END Congratulations! Score: 
XX Play again! 

END Score: XX 
Play again! 

60th 
second 

Score: X +
"Keep it 
up!" 

60th 
second 

Score: X      

90th 
second 

Score: X +
"Almost 
there!" 

90th 
second 

Score: X      

END Score: XX 
+ Play 
again! 

END Score: 
XX Play 
again!  
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Table A2 
Full OLS results for various session outcomes, by gender and treatment type   

Encouragement Praise  

1 2 3 4 5 6 

Dependent variable Number of games Best score Mean score Number of games Best score Mean score 
treatment -0.120 -5.288* -4.629* -0.0682 -0.597 0.647  

(0.266) (2.690) (2.429) (0.181) (2.362) (2.133) 
Female 0.0803 -3.140 -3.325 0.398** 3.694 3.947*  

(0.302) (3.057) (2.760) (0.201) (2.623) (2.369) 
Female* Treatment 0.892** 8.865** 8.072** -0.0282 -2.007 -2.458  

(0.412) (4.173) (3.768) (0.293) (3.815) (3.445) 
Age 23-39 0.235 -2.915 -2.759 0.429** -1.665 -2.872  

(0.231) (2.335) (2.108) (0.166) (2.165) (1.955) 
Age 40-45 0.355 -7.040* -7.734** 0.120 -3.113 -2.687  

(0.409) (4.140) (3.738) (0.337) (4.388) (3.963) 
Hungary -0.115 -5.154 -3.223 0.0266 -3.563 -4.151  

(0.380) (3.843) (3.470) (0.327) (4.264) (3.851) 
Poland -0.400 -6.776* -4.308 0.0635 -3.190 -4.576  

(0.392) (3.966) (3.581) (0.328) (4.276) (3.861) 
Slovakia -0.550 -5.865 -3.441 0.00276 -4.266 -5.512  

(0.566) (5.731) (5.174) (0.373) (4.856) (4.385) 
Touchscreen 0.0354 -9.328*** -9.043*** -0.429*** -17.18*** -16.49***  

(0.215) (2.176) (1.964) (0.157) (2.041) (1.843) 
High School -2.014* -10.65 -7.994 0.295 13.51 10.60  

(1.129) (11.42) (10.31) (0.751) (9.781) (8.832) 
University -1.647 -5.333 -4.480 0.272 16.94* 14.42  

(1.119) (11.32) (10.22) (0.755) (9.839) (8.885) 
Constant 3.314*** 57.41*** 50.28*** 1.348* 34.14*** 33.46***  

(1.189) (12.03) (10.86) (0.758) (9.868) (8.911) 
Observations 397 397 397 469 469 469 
R-squared 0.067 0.104 0.101 0.064 0.179 0.196 

Notes: Player-session level dataset with various session outcomes. Controls include female dummy, age, country, education, and device type. Standard errors are shown 
in parentheses. 

* p<0.1. 
** p<0.05. 
*** p<0.01. 

Table A3 
Full OLS results for various session outcomes, by gender, confidence level, feedback type   

Encouragement Praise  

1 2 3 4 5 6 
Dependent variable Number of games Best score Mean score Number of games Best score Mean score 

Treatment -0.247 -24.00*** -21.85*** -0.107 -1.965 0.880  
(0.430) (8.232) (7.444) (0.626) (8.062) (7.275) 

Female -0.127 -14.63* -13.68** 0.488 1.503 3.371  
(0.392) (7.500) (6.781) (0.483) (6.230) (5.622) 

Female* Treatment 1.174** 30.87*** 26.73*** 0.0759 -7.140 -8.756  
(0.529) (10.13) (9.162) (0.754) (9.717) (8.768) 

Medium confidence -0.110 -10.15 -9.476 0.102 -1.017 0.562  
(0.350) (6.700) (6.059) (0.429) (5.527) (4.987) 

High confidence -0.204 -5.936 -6.051 0.139 2.302 3.091  
(0.347) (6.653) (6.016) (0.445) (5.729) (5.169) 

Female* Medium confidence 0.290 16.78* 14.65* -0.137 3.725 1.475  
(0.452) (8.661) (7.831) (0.553) (7.130) (6.434) 

Female* High confidence 0.185 10.06 9.596 0.125 6.706 4.787  
(0.501) (9.596) (8.677) (0.687) (8.856) (7.991) 

Treatment* Medium confidence 0.0148 26.19*** 24.12*** -0.201 -0.0651 -1.750  
(0.479) (9.165) (8.287) (0.680) (8.761) (7.906) 

Treatment* High confidence 0.291 15.81* 14.49* 0.229 2.098 0.431  
(0.478) (9.152) (8.276) (0.683) (8.799) (7.940) 

Treatment* Female* Medium confidence -0.849 -31.06*** -26.05** 0.0600 11.26 12.95  
(0.614) (11.75) (10.63) (0.860) (11.08) (10.00) 

Treatment * Female * High confidence -1.365* -22.11 -17.69 -0.253 -1.772 -2.231  
(0.710) (13.60) (12.30) (1.006) (12.97) (11.70) 

Age 23-39 0.0681 -3.277 -3.058 0.451*** -1.622 -2.869  
(0.122) (2.331) (2.108) (0.171) (2.200) (1.985) 

Age 40-45 0.315 -7.028* -7.703** 0.174 -2.457 -2.124  
(0.218) (4.172) (3.773) (0.346) (4.455) (4.020) 

Hungary 0.257 1.531 1.000 0.0392 -2.981 -3.780  
(0.250) (4.782) (4.324) (0.331) (4.269) (3.852) 

Poland 0.144 0.414 0.322 0.0237 -3.499 -4.926  
(0.255) (4.885) (4.417) (0.332) (4.283) (3.865) 

Slovakia 0.491 7.577 4.943 -0.0321 -3.912 -5.185  
(0.299) (5.732) (5.183) (0.376) (4.846) (4.373) 

High School -1.956*** -10.27 -8.015 0.292 13.48 10.68  
(0.597) (11.44) (10.34) (0.755) (9.731) (8.781) 

(continued on next page) 
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Table A3 (continued )  

Encouragement Praise  

1 2 3 4 5 6 
Dependent variable Number of games Best score Mean score Number of games Best score Mean score 

University -1.683*** -4.590 -4.129 0.268 16.96* 14.58*  
(0.592) (11.33) (10.25) (0.760) (9.797) (8.840) 

Constant 3.215*** 57.52*** 52.97*** 1.233 33.46*** 31.70***  
(0.674) (12.90) (11.66) (0.857) (11.04) (9.961) 

Observations 397 397 397 469 469 469 
R-squared 0.151 0.136 0.134 0.073 0.204 0.222 

Notes: Player-session level dataset with various session outcomes. Controls include female dummy, age, country, education, and device type. Standard errors indicated 
in parentheses. 

* p<0.1. 
** p<0.05. 
*** p<0.01. 

Table A4 
Number of quitters by timing threshold, feedback type, and gender   

Number of players No clicks after 30 seconds No clicks after 90 seconds  

Overall Male Female % female Overall Male Female % female 

Control - encouragement 190 12 7 5 42 26 16 10 38 
Control - praise 247 15 9 6 40 30 19 11 37 
Encouragement 207 14 8 6 43 28 19 9 32 
Praise 222 16 9 7 44 33 21 12 36 
Total 866 57 33 24 42 117 75 42 36  

Table A5 
The impact of the difference in feedback timing and objective feedback content between the two control groups   

Number of games Best score First score Number of games Best score First score 

Control encouragement -0.207 -0.029 1.515 -0.118 2.152 3.073  
(0.091) (0.988) (0.375) (0.448) (0.381) (0.163) 

Female    0.381 3.003 1.571     
(0.019) (0.239) (0.492) 

Female* Control encouragement    -0.237 -5.485 -3.886     
(0.333) (0.155) (0.261) 

Controls yes yes yes yes yes yes 
Observations 385 385 385 385 385 385 
R-squared 0.072 0.122 0.12 0.087 0.101 0.123  

Fig. A1. Screenshot of experimental game  
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