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Abstract

Feedback plays a critical role in shaping beliefs, guiding decisions, and improving
performance. We conduct an online experiment to study the nature and effective-
ness of qualitative feedback. Although qualitative feedback is widely used, it has
received little attention in experimental economics, where the focus has been pri-
marily on quantitative feedback. Our design captures the full performance-feedback
sequence: participants complete an essay-writing task, assess their performance, re-
ceive feedback from an evaluator, and then update their beliefs and make choices.
Despite the presence of an upwards kindness bias in how feedback is given, we find
that qualitative feedback is effective: beliefs are updated appropriately. We find
no difference in how feedback is given to men and women. We identify two chan-
nels through which feedback influences decisions: a belief-updating channel and an
encouragement channel. Women respond to both, while men are less responsive to

encouragement. The more concrete feedback is, the more useful.
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1. Introduction

Feedback is important for performance in a variety of settings. Employees receive periodic
appraisals of their work, and students are given grades and comments throughout their
schooling.! In recent years, there has been a shift toward greater use of qualitative,
rather than quantitative, feedback. For example, in 2016 General Electric introduced a
qualitative feedback system for its 300,000 employees (Silverman, 2016), and in the United
Kingdom, a 2015 education report advised schools to rely less on numerical assessments
when providing student feedback (McIntosh, 2015). But is qualitative feedback effective?
Despite its growing use in practice, qualitative feedback has received far less attention in
the economics literature than its quantitative counterpart.

By qualitative feedback, we refer to textual descriptions of performance; by quantitative
feedback, we mean numerical information.? Quantitative feedback can vary in precision—
for example, it may be a specific performance rating or an imprecise signal indicating
that performance probably ranks in the top quartile. Qualitative feedback inherently
involves a degree of vagueness, often a significant one. For instance, two people who
observe the same performance and agree on its quality may nevertheless describe it using
very different language. Conversely, two people may use similar language to describe
performances of objectively different quality. Qualitative feedback requires recipients to
decipher the meaning of the text, posing particular challenges to its usefulness.?

To understand how qualitative feedback affects beliefs and performance, we study the
entire performance-feedback sequence: an individual completes a task, forms beliefs about
their performance, has their performance evaluated, receives feedback, updates their be-
liefs, and takes subsequent actions which may include steps to improve their performance.
Considering only some stages of the sequence can lead to misleading conclusions. For ex-
ample, a finding that evaluators’ feedback is systematically biased could, by itself, suggest
that feedback is unhelpful. Only by also studying how the recipients interpret and re-
spond to the feedback can we determine whether they anticipate the biases and correct
for them.* To the best of our knowledge, we are the first to study qualitative feedback

using an experiment that covers the entire performance-feedback sequence, with each

IThere is growing evidence that management practices, of which feedback is one aspect, are important
for improving performance of firms (Bloom and Van Reenen, 2007; Bloom et al., 2015, 2019). In schools,
quantitative feedback has been shown to improve student performance (Bandiera et al., 2015; Andrabi
et al., 2017).

2More accurately, quantitative feedback is isomorphic to numeric feedback. Thus, a grading system
consisting of good, satisfactory, and unsatisfactory is quantitative feedback, as it corresponds to 3, 2,
and 1.

3The challenges of qualitative feedback are also present in certain quantitative feedback settings, in which
case the present study applies there as well.

4For example, Jampol and Zayas (2020) find women receive kinder feedback than men and conclude that
this makes feedback less useful for women. However, their experimental design does not allow them to
examine how the feedback is interpreted and whether women anticipate this effect and account for it.
See Sections 2. and 4.2. for more on their study.



stage of the sequence undertaken by participants.®

Note that people typically do not receive feedback from everyone who evaluates them.
For example, a worker may get feedback from their immediate supervisor, while their
end-of-year bonus is determined by a committee on which that supervisor has just one
vote; a professor may solicit comments from a colleague who has no direct influence on
publication decisions. Throughout their lives, people receive feedback from a subset of
the people who evaluate them. For qualitative feedback to be effective, the recipients

must:

i. Correctly interpret the feedback. For instance, determine whether the phrase “good
job” indicates that the evaluator believes performance is above average, average, or
even below average.

ii. Assess how informative the feedback giver’s opinion is about the views of other
evaluators.

iii. Incorporate the feedback into their beliefs and subsequent decisions.

Our online experiment shares these features. The experiment centers on an essay-
writing task. Participants are assigned to one of two roles: writer or evaluator. Each
writer composes a short essay inspired by an image. The essay is then graded by a group
of ten evaluators, each of whom assigns a number grade. Writers are not shown any
of these grades or provided with quantitative feedback. Instead, they receive written
qualitative feedback from one randomly chosen evaluator. Writers report their beliefs
about their average grade both before and after receiving the feedback.

Previous research has found that recipients of quantitative feedback often update their
beliefs about their performance in an upwardly biased manner, placing greater weight on
favorable information (Eil and Rao, 2011; Mobius et al., 2022). Qualitative feedback, by
its open-ended nature, may be even more prone to bias. It can contain mixed messaging
and psychological phenomena, such as motivated reasoning, which allow for a variety of

interpretations. Consider the following feedback, taken from our experiment:

“I think this was a good attempt. You've explored the different parts of
the picture, while also delving deeper into Josh’s thoughts and emotions,
providing a context to the scene. The flow does seem to be a bit muddled at
times, for example I think the description of the other people could have been
incorporated into the story in a slightly neater way. Some more creative use
of language would have been nice also. The grammar and spelling is accurate
though. All in all, it was enjoyable!”

5Prior work in psychology and economics has examined one or two stages. This work includes experiments
that focus on biases at the evaluation stage (Goldberg, 1968; Mechtenberg, 2009), in the way individuals
form beliefs about their performance (Exley and Kessler, 2022), in the feedback given (Bohren et al.,
2018; Jampol and Zayas, 2020; Jampol et al., 2022), in how individuals update their beliefs after feedback
(Eil and Rao, 2011; Ertac, 2011; Zimmermann, 2020; Mobius et al., 2022), and the impact of feedback on
choices (Wozniak et al., 2014; Brandts et al., 2015; Shastry et al., 2020; Abel, 2024; Abel and Buchman,
2024).



This feedback corresponds to an essay for which the evaluator gave a grade of 3 on a
1-to-5 scale, although the writer only saw the text, not the numerical score. To us, the
content of the feedback appears consistent with the grade. However, motivated reasoning
could lead the recipient to selectively attend to different parts of the text. An optimistic
writer might focus on the positive elements—“You’ve explored the different parts of the
picture .. The grammar and spelling is accurate ... All in all, it was enjoyable!”—and infer
an above average grade, perhaps estimating a 4. In contrast, a pessimistic writer might
focus on the negatives—“The flow does seem to be a bit muddled .. Some more creative
use of language would have been nice also”—and conclude they received a below-average
grade of 2. On this accounting, qualitative feedback might be particularly ineffective.

Given the ubiquity of qualitative feedback, understanding how it shapes beliefs is es-
sential. From a research perspective, a well-specified quantitative feedback structure has
the advantage of providing a precise Bayesian benchmark for evaluating participants’
belief-updating. Our experiment is purposely less structured to better reflect real-world
qualitative feedback environments, where such calculations are infeasible. The feedback
provided by evaluators is open-ended and written in their own words, making it difficult
to assign probabilities to specific formulations. Nevertheless, by eliciting writers’ beliefs
about their performance both before and after receiving feedback, we can assess whether
participants interpret qualitative feedback in a manner consistent with the underlying
(but unseen) grade.

Beyond beliefs, we study how feedback influences decisions and how the content of the
feedback affects its usefulness. In one set of treatments, writers are given the option to
compete for a bonus payment that will be based on their average grade; in another treat-
ment, writers are given the opportunity to revise their essays and have them regraded.
By combining the participants’ decisions with their beliefs, we are able to examine the
motivational and informational channels through which feedback can shape behavior.

We also explore the nature of the feedback itself by analyzing its textual content, using a
Generative Pre-trained Transformer (GPT), and by comparing comments that evaluators
knew would be given as feedback to writers to assessments of the same essays written in
a confidential setting.

Finally, motivated by prior evidence on gender disparities in self-assessment and re-
sponsiveness to feedback, we examine several gender-related questions: Do women and
men differ in their initial beliefs about their performance? Do they receive systemati-
cally different feedback for equivalent performance? And do they respond differently to
qualitative feedback in belief-updating and subsequent decisions?

Note that we ran the experiment before the widespread availability of ChatGPT, so we

can be sure that participants did not use it to write essays or provide feedback.



Overview of the findings

Below, we provide an overview of our main findings.

There is an upwards kindness effect in feedback. When evaluators know their
comments will be seen by the writer, the feedback is more positive than when the com-
ments are confidential. For example, feedback accompanying an essay graded 2 is, on

average, as positive as confidential comments written for an essay graded 3.

Qualitative feedback is interpreted appropriately, but belief-updating is sub-
optimal. Despite the open-end nature of qualitative feedback and the inherent sub-
jectivity in its interpretation, writers anticipate the kindness effect and interpret the
feedback in a manner consistent with the (unseen) grade that accompanies it: they revise
their beliefs upward when the grade is above their prior and downward when it is below.

However, on average, the magnitude of belief-updating is less than optimal.

There is no gender bias in feedback or belief-updating. Contrary to some pre-
vious findings, female and male writers receive equally positive feedback for essays with
similar grades. Moreover, conditional on having the same prior belief, men and women

update their beliefs similarly in response to the feedback.

Feedback should arguably be gender specific. While feedback is equally positive
and interpreted similarly by men and women, differences in the accuracy of prior beliefs
imply that optimal updating requires different revisions across genders. This suggests

that feedback may need to be tailored to address underlying differences in priors.

Feedback and behavior. In the choice to compete, there are two channels through
which qualitative feedback affects behavior: a belief-updating channel and an encourage-
ment channel. When it comes to revising their essay, feedback improves essay quality,

with more concrete feedback leading to larger improvements.

2. Relation to the literature

We contribute to the experimental literature on performance, feedback, beliefs, and
decision-making, and how these relate to gender. We discuss the previous literature
on these issues below.

Some studies in psychology find that women receive systematically more positive feed-
back than men. In Jampol and Zayas (2020), participants are given a poorly written
essay and either told it was written by a woman or by a man. When asked to pro-
vide written feedback to the purported (fictional) writer, participants give more positive

feedback when they believe the writer is a woman. While this experiment controls for

4



the content of the essay, allowing them to identify gender biases in feedback provision,
it cannot examine how recipients interpret and react to feedback, and therefore cannot
speak to its effectiveness.

In experimental economics, a growing body of work examines quantitative feedback.
Several studies explore belief-updating in response to noisy signals about performance (Eil
and Rao, 2011; Ertac, 2011; Zimmermann, 2020), while others investigate how feedback
influences outcomes (Ertac and Szentes, 2011; Wozniak et al., 2014; Shastry et al., 2020;
Kessel et al., 2021) or both beliefs and outcomes (Brandts et al., 2015; Buser et al., 2018;
Mébius et al., 2022; Coffman et al., 2024). These studies typically provide quantitative
feedback based on a well-defined signal structure, which allows the authors to compare
updating to a Bayesian benchmark but abstracts from the ambiguity and richness of
qualitative feedback. In contrast, our experiment uses open-ended, text-based feedback,
where the information content must be inferred by the participant, introducing distinct
types of challenges.

A separate line of research examines how feedback affects economic decision-making
across genders—particularly in the context of choosing between tournament and piece-
rate compensation (Niederle and Vesterlund, 2007). Several papers find that feedback
can reduce or eliminate gender gaps in willingness to compete (Ertac and Szentes, 2011;
Wozniak et al., 2014; Brandts et al., 2015; Shastry et al., 2020; Kessel et al., 2021). These
studies rely on quantitative feedback and do not explore how such effects operate through
the interpretation of textual feedback.

More recently, some experimental studies in economics have incorporated qualitative
feedback based on performance (Bohren et al., 2018; Abel, 2024; Abel and Buchman,
2024). However, Bohren et al. (2018) focus primarily on discriminatory behavior in
evaluation and do not examine how feedback affects recipients’ beliefs or decisions, nor
do they trace its effects across the full performance-feedback sequence. Whereas, Abel and
Buchman (2024) and Abel and Buchman (2024) do not capture the entire performance-

feedback sequence as they do not measure feedback recipients’ performance beliefs.

3. Experimental design

We ran an experiment using participants from the UK recruited with Prolific, an online
research platform with a diverse pool of participants for academic and behavioral studies.
The experiment consisted of three parts that took place within a three-week window.
The parts were conducted in order from one to three, with a new part only commencing
once the prior one had been completed. Section E of the Appendix provides a complete
description of the study. Here, we limit ourselves to describing the aspects of the study
that are analyzed in the current paper. The study comprises a number of treatments to
which participants were randomly assigned. As most of the study structure is common to

all treatments, we first describe the two baseline treatments used in the initial analysis,



No-Feedback and Feedback. We describe the other treatments in detail later on.

3.1. Baseline treatments

Participants were assigned to one of two roles: writers or evaluators. Writers participated
in Parts 1 and 3, while evaluators participated in Part 2. All participants received a

participation fee of £4 and a bonus payment based on performance.

Part 1: Writers

In Part 1, writers were given 15 minutes to write an essay inspired by an image (the same
image was used for all writers and is available in the Appendix). Essays were required to
be between 100 and 1000 words. Writers were informed that their essay would be graded
by ten evaluators on an integer scale from 1 to 5. Their final grade would be the average
of the ten grades. Writers were told that evaluators were recruited through the same
platform and were instructed to assess the essays based on four criteria: accuracy and
detail, flow and structure, creativity and engagement, and spelling and grammar. Writers
were also told that, upon returning for Part 3, they might receive written feedback on
their essay.

Writers received a bonus based on their final grade. Specifically, each writer’s final
grade was compared with those of nine other randomly selected writers. A writer earned
£.4 if their grade ranked among the top three and £1 otherwise. To minimize attrition,
participants were informed that payment would only be made if they completed both
Part 1 and Part 3.

After submitting their essay, writers were asked to indicate their expected final grade
using a slider ranging from 1 to 5, with increments of one decimal point.® We chose
not to incentivize belief elicitation. Recent work by Danz et al. (2022) suggests that
incentivized belief elicitation with proper scoring rules can be cognitively demanding and
confuse participants, potentially distorting the elicited beliefs. In addition, incentivized
belief elicitation creates opportunities for hedging across tasks (Blanco et al., 2010).
Consistent with these concerns, Charness et al. (2021) find that incentive-compatible
methods do not outperform simply asking participants to state their beliefs.

Finally, writers were asked to select an alias from a list of gender-congruent names.”
These aliases were displayed to evaluators in place of participant names. The use of
aliases served two purposes. First, some real names may be gender ambiguous (e.g.,
one of the authors of this paper, Ashley, has such a name). In contrast, the aliases we

6Participants’ point predictions are typically interpreted as the mean of their belief distribution (e.g.,
Eil and Rao, 2011; Mobius et al., 2022). While some participants may report other summary statistics
(e.g., the median or the mode), our primary interest lies in the direction of belief-updating, which is
likely to be robust across different summary statistics.

"Participants self-identified their gender. Fewer than 1% selected “Other,” rather than “Female” or
“Male.”, when given the option.



used were unambiguously gendered. Second, to control for potential ethnicity effects, we
restricted the aliases to typically white names commonly used in the UK. Section A.1.

in the Appendix describes in detail how the aliases were selected.

Part 2: Evaluators

In Part 2, evaluators were randomly assigned to ten essays. They graded each essay on
an integer scale from 1 to 5, using the criteria described above. Evaluators knew that
multiple evaluators would grade each essay and that writers would not see individual
grades but would learn whether their final grade placed them among the top 30%, which
would determine their bonus payment. Evaluators were shown the image that inspired
the essays, below which they saw the phrase “Written by [writer’s alias]|,” followed by the
essay text.

To encourage careful grading, an evaluator’s grade was compared to the grades given
by nine other evaluators to the same essay. Evaluators earned £0.50 per essay for which
their assigned grade matched the modal grade given by the other nine evaluators. Since
evaluators graded ten essays, their maximum bonus was £5.

After completing the grading task, each evaluator was asked to write between 50 and
1000 words about one of their essays, randomly chosen. In the No-Feedback treatment,
they were asked to describe the reasoning behind their grade and told that their com-
ments would not be shared with the writer. In the Feedback treatment, they were asked
to provide feedback directly to the writer on how well they thought the writer had done.
Evaluators knew that each writer would receive feedback from only one evaluator.® Eval-
uators were explicitly instructed not to mention the numeric grade they had assigned.
We refer to this grade as the (unseen) grade accompanying feedback.

We chose not to incentivize the written feedback. Since evaluators were already paid
for their grading we expected them to take the task seriously. Our results which we
discuss below, along with the overall quality of the written comments, give us confidence
that this was indeed the case (The feedback example given in the introduction is fairly

representative of evaluators’ feedback).

Part 3: Writers

Writers from Part 1 were invited to return for Part 3. Those in the No-Feedback treat-
ment were shown their essay. Those in the Feedback treatment were shown their essay
along with the written feedback provided by one randomly selected evaluator. In both

treatments, writers were then once again asked to report their expected final grade.

8Evaluators were reminded of the writer’s gender in the screen on which they wrote their feedback, which
began with the phrase “Dear [writer’s alias].”



3.2. Additional Treatments

This study contains several treatment variations. We summarize them here and pro-
vide more details later, in the sections where they are relevant to the analysis. The
Feedback treatment has three sub-treatments, all randomly assigned: (i) Feedback-Only,
which follows the exact structure described in the previous section, (ii) Feedback-Compete,
where writers were given a choice between a lottery payment and the competitive pay-
ment scheme after receiving their feedback, (iii) Feedback-Compete-Hidden, which mirrors
Feedback-Compete but without the disclosure of the writers’ gender to the evaluators, and
(iv) Feedback-Edit, where writers could choose whether to edit their essay and have it
regarded. Note that writers were not assigned to treatments in Part 1. They learned the
details of their treatment when they came back for Part 3.

In parts of our analysis we aggregate the data across the sub-treatments, for example
when comparing the sentiment of feedback shared versus not shared with the writer or
when examining belief-updating in response to feedback. For our main outcome variables,
such as grade beliefs, we find no differences across these sub-treatments (see Tables Al

and A2 in the Appendix). In our analysis we indicate where we have aggregated the data.

3.3. Implementation

We recruited a gender-balanced sample of evaluators and writers using the platform
Prolific. Recruitment was open to Prolific participants who were at least 18 years old,
were based in the United Kingdom, and had a 96% or higher approval rating. All the
studies were conducted in August 2022 and programmed in Qualtrics.

We recruited 900 writers. Of these, we have complete submissions for 847 writers who
completed Parts 1 and 3, of which 417 were female and 430 male.® The large majority of
writers identified as white (85%), grew up in the UK (90%), and considered English as
their mother tongue (91%). Sample characteristics do not differ by gender or treatment
assignment (see Tables B1 and B2 in the Appendix).

We have 1560 completed submissions from evaluators in Part 2, of which 785 identify as
female, 765 as male, and 10 who selected “Other.” Similar to the writers, 85% identified
as white, 92% grew up in the UK, and 93% considered English as their mother tongue.
Again, sample characteristics do not differ by gender or treatment assignment (see Tables
B3 and B4 in the Appendix). The overwhelming majority of participants should have
been familiar with British English spelling and the stereotyped gender associated with

the alias of the writers.!® Table 1 gives an overview of the sample size of writers and

90f the 53 missing writers, 22 did not return for Part 3, and 31 received invalid feedback. Although
evaluators were told not to mention the grade they assigned in their feedback, 31 did. Hence, we drop
these observations. Attrition was not significantly different by gender (6.9% for women and 4.9% for
men; 2 test, p = 0.75).

0Tn a few instances, we found that the computer displayed the essay and feedback texts without the
correct spacing between a few words, which might have been perceived as a spelling mistake. We



Table 1. Treatment sample sizes

Writers Evaluators
Treatment Parts 1 & 3 Part 2
No-Feedback 98 123
Feedback-Only 184 241
Feedback-Compete 192 421
Feedback-Compete-Hidden 185 436
Feedback-Edit 188 339

Note: Number of writers and evaluators with complete
submissions for the various treatments.

evaluators for each treatment condition at each part of the study.

4. Results

4.1. Final grades and prior beliefs

Figure 1 presents the distribution of final grades, prior grade beliefs, and the cumulative
distribution of grade overestimation—defined as the difference between prior beliefs and
final grades—for all writers by their gender. Vertical lines indicate group means, with
solid lines for female writers and dotted lines for male writers. On average, female writers
receive significantly higher final grades than male writers (3.20 vs. 3.06; t-test, p < 0.01).
Despite their stronger performance, female writers report significantly lower prior grade
beliefs than male writers (2.93 vs. 3.12; t-test, p < 0.01). As a result, female writers
underestimate their grade by an average of 0.27 points (¢-test, p < 0.01), while male
writers slightly overestimate theirs by 0.06 points (¢-test, p = 0.16). Figure 1c shows that
this gender gap in grade overestimation is present across the distribution: the distribution
of overestimation for male writers first-order stochastically dominates that for female
writers (Kolmogorov-Smirnov test, p < 0.01). These findings are consistent with previous
work on gender differences in overconfidence (see, e.g., Niederle and Vesterlund, 2007;
Reuben et al., 2014).

To examine whether revealing a writer’s gender influences grading, we compare out-
comes across the Feedback-Complete and Feedback-Complete- Hidden treatments. In both
treatments, evaluators graded the same set of essays; the only difference is that writer

aliases were shown in the former but not in the latter.!! We find no evidence that re-

corrected for this in the essays for later participants. Moreover, if we test whether this bug impacted
grading, we find no effect (see the subsection on spacing errors in Section A.2. in the Appendix for
details). Nonetheless, we control for it in the subsequent analysis.

1 As described in Section 3.1., aliases were disclosed with the phrase “Written by [writer’s alias]” when
presenting the essay and “Dear [writer’s alias]” when prompting the evaluator to write feedback. In
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Figure 1. Distributions of writers’ final grades and prior grade beliefs

Note: Panel (a) shows the histograms of the writers’ final grade by gender. Panel (b) shows the
histograms of the writers’ prior grade beliefs by gender. In Panels (a) and (b), means are depicted
by the vertical lines, with female writers corresponding to the solid blue line and male writers to the
dashed red line. Panel (¢) plots the cumulative distribution of grade overestimation: the difference
between writers’ prior grade beliefs and their final grades. The vertical solid line corresponds to a gap
of zero. The sample comprises writers from all treatments (N = 847).

vealing gender affects grading. When aliases are disclosed, the average grade is 0.04
points lower for female writers and 0.07 points lower for male writers—mneither difference

is statistically significant at the 5% level (see Table C1 in the Appendix).

4.2. Feedback characteristics

Feedback and grades

To update beliefs about their average grade, each writer had to interpret the qualitative
feedback they received. Moreover, since this grade was the average of ten evaluators’
scores, but feedback was provided by only one of them, the writer also needed to form
expectations about the nine grades for which they did not get feedback.

Suppose a writer successfully infers the grade associated with the feedback they re-
ceived. What should they infer about the other evaluators’ grades? Intuitively, a high
grade from one evaluator suggests that the remaining grades are also likely to be high.
A strong version of this intuition is that the information follows first-order stochastic
dominance. That is, for any grade x, look at all essays that were graded as x by at least
one evaluator and plot the distribution of the other grades of those essays. Repeat the
procedure for a grade y. If z > y and the distribution associated with grade z first-order
stochastically dominates the one associated with grade y, then higher grades from a single
evaluator systematically signal higher grades overall.

Figure 2 shows that first-order stochastic dominance holds in our data. This implies

that if writers can accurately infer the (unseen) grade that accompanies their feedback,

Feedback-Compete-Hidden, neither phrase was shown. When reading their feedback in Part 3, writers
saw a screenshot of what the evaluator saw, including whether their alias was disclosed.
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Figure 2. Cumulative distribution of the non-feedback grades depending on the
grade accompanying the feedback text

Note: Since a writer’s essay was graded by multiple evaluators but only one was selected at random
to provide feedback, the figure plots the cumulative distribution of the non-feedback grades depending
on the grade accompanying the feedback text. For example, the red line corresponds to writers whose
accompanying grade was 1 and plots the distribution of the other remaining grades. The sample
comprises essays from all feedback treatments (N = 749).

they should update their beliefs about their average grade more positively the higher the
accompanying grade.!?

We note that the finding of first-order stochastic dominance reassures us that eval-
uators approached the grading task seriously, and did not, for instance, assign grades
haphazardly.'?

Feedback sentiment

In this section, we apply sentiment analysis—a natural language processing technique—
to analyze the emotional tone of the text written by the evaluators. Specifically, we use
the OpenAl API for GPT-3.5, a large language model with a neural network architecture
that has demonstrated strong performance across a range of human-like tasks, including
passing the bar exam (Katz et al., 2024) and constructing psychological measures (Rathje
et al., 2024). For each text, we generate a sentiment score on a continuous scale from
—1 (most negative) to +1 (most positive), where the score reflects the overall emotional

leaning of the writing.'* See Section D in the Appendix for more details.

12 A more positive updating is also what we would intuitively expect, even without a finding of first order
stochastic dominance.

3We can also assess the grading consistency using the intra-class correlation coefficient. A two-way
random effects model yields an average intra-class correlation of 0.80 across essay groups, which is
generally considered a high level of inter-rater agreement.

4The exact prompt was: “What is the sentiment of this text? Answer with a continuous numerical
variable that ranges from minus 1.0 (negative) to plus 1.0 (positive) and corresponds to the overall
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Figure 3. GPT sentiment of the evaluators’ text depending on the accompanying
grade and whether the text would be shared with writers as feedback

Note: Mean GPT sentiment score of the evaluators’ written text depending on the accompanying
grade group. The data is shown separately for evaluators who knew that their assessment would be
shared with writers (Feedback) and those who knew it would not (No-Feedback). The accompanying
grade groups are: Low for grades 1 or 2, Medium for grade 3, and High for grades 4 or 5. The GPT
sentiment score ranges from —1 (negative sentiment) to +1 (positive sentiment). Error bars indicate
95% confidence intervals. The sample consists of evaluators from all treatments (N = 1437 for Feedback
and N = 123 for No-Feedback).

As expected, a strong positive relationship exists between the sentiment score of the
text written by the evaluators and the grade they assigned to the essay, with a correlation
coefficient of 0.62 (p < 0.01). This confirms that the sentiment scores are meaningful and
provides evidence that evaluators reflected their thoughts about the essay’s quality in
their writing. Descriptive statistics for the evaluators’ writings are presented in Table C2
in the Appendix. As a robustness check, we also replicate the sentiment scoring using
Google Natural Language (GNL), which yields qualitatively similar results.

Next, we examine how the sentiment of the evaluators’ writing depends on whether
the writer will see it as feedback or not. To visualize the results, we divide feedback into
three groups based on the (unseen) grade that accompanies the text: grades of 1 or 2
form the low group, grade 3 the medium group, and grades of 4 or 5 the high group.

Figure 3 illustrates the average GPT sentiment scores of the text written by the eval-
uators across the three grade groups: Low, Medium, and High.'> The data is shown
separately for evaluators who knew that their assessment would be shared with the writ-
ers (Feedback) and those who knew it would not (No-Feedback)

The figure reveals a clear kindness effect: evaluators are more positive when the writer

emotional leaning of the text. Only respond with a continuous numerical variable. Here is the text.”

5Figure C1 in the Appendix presents box plots that confirm the upward trend in sentiment across grade
groups while illustrating the variation within groups.
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will see their comments. The effect is most pronounced in the Low grade group. In No-
feedback, the average sentiment score is approximately -0.4; in Feedback, the average rises
to around 0.0. Alternatively, the sentiment score associated with a low-grade essay in
Feedback is as positive as the sentiment score associated with a medium-grade essay in No-
Feedback. A similar, though smaller, effect is observed in the medium-grade group. The
kindness effect disappears in the high-grade group, where sentiment scores are similarly
high across treatments, suggesting that evaluators felt no need to soften their remarks
for top-performing essays. These results are robust to the alternative sentiment scoring
using Google Natural Language (see Figure C2 in the Appendix).

Table 2 presents linear regressions of the GPT sentiment score of the evaluators’ text
depending on the treatment, the accompanying grade, and the gender of the writer. To
facilitate interpretation of the coefficients, we standardized the sentiment scores and the
accompanying grades. Column (1) shows that, controlling for the accompanying grade,
text that is not shown to the writer is, on average, 0.36 standard deviations less positive
than feedback that is shared (p < 0.01). Column (2) includes an interaction between
the No-Feedback treatment and the accompanying grade. At the mean grade, sentiment
is 0.38 standard deviations less positive when it is not shared. However, for each one-
standard-deviation increase in the accompanying grade, the kindness effect diminishes
by 0.33 standard deviations. In other words, the difference in sentiment between Feed-
back and No-Feedback narrows to just 0.05 standard deviations at grades one standard
deviation above the mean but grows to 0.71 standard deviations at grades one standard
deviation below the mean. These results are robust to using GNL sentiment scores (see

Table C3 in the Appendix). Result 1 summarizes these findings.

Result 1 For a given grade, evaluators write systematically more positive comments
when they know their remarks will be shared with the writer as feedback. This effect

diminishes as the grade increases and effectively disappears for the highest grade essays.

Does the kindness effect vary by the gender of the writer? To investigate this, we
focus on treatments in which the writer’s alias—and thus their gender—was disclosed to
evaluators. Figure 4 plots the average GPT sentiment scores by the writers’ gender. The
kindness effect is present for both female and male writers. This pattern is also evident
when sentiment is measured using the alternative GNL score (see Figure C3 and Table
C3 in the Appendix).

In Table 2, we use linear regressions of the GPT sentiment score of the evaluators’ text
to evaluate whether the kindness effect varies with the writers’ gender. Columns (3) and
(4) replicate the specifications from columns (1) and (2) but include interactions with
the writers’ gender. We find no evidence of a significant gender difference in the overall

sentiment or the impact of the No-Feedback treatment. In column (5), we further control
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Table 2. GPT sentiment of the evaluators’ text

(1) (2) (3) (4) (5)

Constant 0.03 0.03 0.02 0.02 0.02
(0.02) (0.02) (0.04) (0.04) (0.05)
Accompanying grade 0.63** 0.60** 0.60** 0.56™* 0.54**
(0.02) (0.02) (0.02) (0.04) (0.04)
No-Feedback -0.36"* —-0.38"* —041"" —0.43"™ —0.45**
(0.07) (0.07) (0.11) (0.11) (0.10)
No-Feedback x Accompanying grade 0.33** 0.40** 0.40**
(0.06) (0.07) (0.07)

Female 0.08 0.08 0.05
(0.05) (0.05) (0.05)

No-Feedback x Female 0.05 0.04 0.07
(0.15)  (0.14)  (0.14)

Accompanying grade x Female 0.00 0.01
(0.05) (0.05)

No-Feedback x Accompanying grade —0.06 —0.08
x Female (0.12) (0.12)

Essay GPT sentiment 0.02
(0.02)

Controls - - - - v
N 1560 1560 1124 1124 1122
adj. R? 0.399 0.406 0.377 0.389 0.401

Note: Linear regressions of the GPT sentiment score of the evaluators’ text as the dependent
variable. No-Feedback is a dummy variable indicating the evaluator’s comments would not be
shared with the writer. Female is a dummy variable indicating the writer was female. The
accompanying grade is the grade assigned by the evaluator who wrote the comments. Essay
GPT sentiment is the GPT sentiment score of the essay’s text. Columns (1) and (2) utilize the
entire sample of evaluators. In columns (3)-(5), observations from the Feedback-Compete-Hidden
treatment were dropped since gender was not disclosed to the evaluators. In column (5), two
observations were dropped as the GPT sentiment score of the essay returned a non-numeric
value. All continuous variables—the GPT sentiment score, the accompanying grade, and the
essay GPT sentiment score—are standardized to have a mean of zero and a standard deviation
of one. Controls include the evaluators’ age, ethnic identity, gender, level of education, whether
English is their native language, whether they grew up in the UK, their treatment assignment,
the presence of spacing errors in the essay, and the number of characters in the essay. Robust
standard errors in parentheses and statistical significance of non-zero coefficients is indicated by
*p < 0.05 and ** p < 0.01.

for a range of evaluator and essay characteristics,'® including the GPT sentiment of the

essay itself. This last control is included to check whether the tone used by evaluators

16The evaluator controls include their age, ethnic identity, gender, level of education, whether English
is their native language, whether they grew up in the UK, and their treatment assignment. The essay
controls include the number of characters, whether there were spacing errors, and the GPT sentiment
of the essay. See Appendix B and C descriptive statistics and more details of these variables.
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Figure 4. GPT sentiment of the evaluators’ text depending on the writers’ gender,
the accompanying grade, and whether the text would be shared with writers as

feedback

Note: Mean GPT sentiment score of the evaluators’ written text depending on the accompanying
grade group and the writers’ gender. The data is shown separately for evaluators who knew that their
assessment would be shared with writers (Feedback) and those who knew it would not (No-Feedback).
The accompanying grade groups are: Low for grades 1 or 2, Medium for grade 3, and High for grades 4
or 5. The GPT sentiment score ranges from —1 (negative sentiment) to +1 (positive sentiment). Error
bars indicate 95% confidence intervals. The sample consists of evaluators from all treatments where
writer aliases were disclosed (N = 1001 for Feedback and N = 123 for No-Feedback).

reflects the tone of the essay. The results are robust to the inclusion of these controls.
We further test whether the writer’s gender affects feedback by comparing sentiment
scores for the same essays, depending on whether the writer’s gender was disclosed. As
noted earlier, in Feedback-Compete, evaluators saw the writer’s alias, whereas in Feedback-
Compete-Hidden, the same essays were presented without any gender-identifying infor-
mation. Table 3 reports linear regressions of the GPT sentiment score on treatment
indicators, the accompanying grade, and their interactions with the writer’s gender. Be-
cause multiple evaluators assessed the same essays across treatments, we can include essay
fixed effects to control for idiosyncratic essay characteristics. Once again, we standard-
ized the sentiment scores and the accompanying grades. Column (2) further controls for
evaluator characteristics (see footnote 16). We find no statistically significant differences
in the sentiment of feedback when the writer’s gender is disclosed, neither for male nor for
female writers. This result also holds when sentiment is measured using the alternative
GNL sentiment score (see Table C4 in the Appendix). The next result summarizes these

findings.

Result 2 There is no difference in the positivity of feedback given to female and male
writers. For the same essay, feedback sentiment does not vary with the disclosure of the

writer’s gender.

Our finding of no gender difference in the sentiment of feedback contrasts with some
studies in psychology that report a female positivity bias. Jampol and Zayas (2020)

find that women receive more positive feedback than men for the same essay. In their
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Table 3. GPT sentiment depending on whether the writers’ gender is disclosed

(1) (2)

Constant 0.04 0.03
(0.04) (0.04)

Feedback-Compete-Hidden —0.06 —0.03
(0.08) (0.08)
Accompanying grade 0.61** 0.59**
(0.06) (0.06)

Feedback-Compete-Hidden x Female —0.02 —0.07
(0.12)  (0.12)

Accompanying grade x Female —0.08 —0.08
(0.08) (0.08)

Essay fixed effects v v

Controls - v
N 857 857
adj. R? 0.462 0.469

Note: Linear regressions of the GPT sentiment score of the feedback text
as the dependent variable in treatments Feedback-Compete and Feedback-
Compete-Hidden. Feedback-Compete-Hidden is a dummy variable indicat-
ing the writer’s gender was not disclosed to the evaluator. The accompa-
nying grade is the grade assigned by the evaluator who wrote the feedback.
Female is a dummy variable indicating the writer was female. Since the
same essays were used across treatments, we control for essay character-
istics by including essay fixed effects. All continuous variables—the GPT
sentiment score and the accompanying grade—are standardized to have a
mean of zero and a standard deviation of one. Controls include the eval-
uators’ age, ethnic identity, gender, level of education, whether English
is their native language, and whether they grew up in the UK. Robust
standard errors in parentheses and statistical significance of non-zero co-
efficients is indicated by * p < 0.05 and ** p < 0.01.

design, the gender of (supposed) writers is revealed through a name, just as in our study.
However, their evaluators believed they engaged in a live, back-and-forth chat with the
writer, whereas our evaluators provided feedback to writers without interacting with
them and with some time delay.!” It is possible that gender differences in feedback are
attenuated when it is not delivered ‘in the moment.” Jampol et al. (2022) report a gender
bias in the sentiment of 360-degree feedback received by MBA students from their former
colleagues. In that setting, evaluators had prior relationships with the recipients of the
feedback. In contrast, our evaluators and writers were anonymous to each other. The
absence of preexisting relationships may account for the gender-based differences in our

study. These potential explanations are speculative, however, as our experiment was not

17As is common in many studies in psychology, Jampol and Zayas (2020) use deception. They do not
use human participants as writers; instead, they deceive evaluators into believing a man or a woman
wrote the same essay and programmed the writer’s responses for the chat with the evaluator.
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designed to test them.

In summary, we find that sentiment scores capture a meaningful component of feedback.
There is a clear kindness effect whereby evaluators are more positive when they know
their comments will be seen by the writer. We find no evidence of gender bias in the
sentiment of feedback. This result can be viewed as identifying boundary conditions for
such a bias or as casting doubt on its existence. In the next section, we examine whether
the kindness effect undermines a writer’s ability to interpret the feedback they receive

accurately.

Feedback and beliefs

Is qualitative feedback effective? Do writers accurately interpret the feedback they receive
and incorporate it into their beliefs? To address these questions, we analyze within-
subject belief-updating for the 561 writers who reported their expected grade before
receiving feedback (Part 1) and again afterward (Part 3). This corresponds to writers in
the Feedback-Only, Feedback-Compete, and Feedback-Compete-Hidden treatments.

Writers received qualitative feedback from one evaluator, based on which they could
attempt to infer the accompanying (unseen) grade. To visualize how beliefs are updated,
we divide writers into three prior-belief groups: Low for prior beliefs in the range [1,2.5],
Medium for beliefs in the range (2.5,3.5), and High for beliefs in the range [2.5,3.5],
mirroring the three accompanying grade groups used in Section 4.2.. We refer to the
grade accompanying the feedback as good news if it is in a grade group above the prior-
belief group, as bad news if it is below, and as neutral news if it is in the same grade
group. If writers interpret the feedback correctly, we expect them to revise their beliefs
upward in response to good news and downward in response to bad news, with larger
adjustments the greater the gap between the grade and the prior. Section C.3. of the
Appendix presents a formal Bayesian model with this updating property.

For each prior-belief group, Figure 5 depicts the writers’ mean prior and posterior beliefs
depending on whether the feedback’s accompanying grade was Low, Medium, or High.
Across all groups, writers revise beliefs upward in response to good news, downward in
response to bad news, and make little adjustment to neutral news.'® This suggests that
writers are able to see through the kindness effect identified in the feedback text (Result
1) and correctly infer its informational content. For instance, writers with medium priors
who receive a low accompanying grade revise their beliefs downward, even though the
sentiment of the feedback matches that of unshared evaluations for medium-grade essays.

To more formally assess whether writers correctly interpret qualitative feedback, we
estimate a linear regression in which the dependent variable is the writer’s posterior grade

belief (i.e., their expected grade after receiving feedback). As independent variables, we

8These patterns are robust to changes in the groups’ cutoff values. Figure C4 in the Appendix plots
individual-level prior and posterior beliefs, showing that the belief-updating pattern holds quite gen-
erally.
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Figure 5. Mean prior and posterior beliefs depending on the (unseen) accompany-
ing grade

Note: Writers’ mean prior and posterior beliefs depending on the accompanying grade group: Low
(grades 1 and 2), Medium (grade 3), and High (grades 4 and 5). Panel (a) shows the beliefs for writers
in the Low prior-belief group (priors in the range [1, 2.5]), Panel (b) for those in the Medium prior-belief
group (priors in the range (2.5,3.5)), and Panel (c) for those in the High prior-belief group (priors in
the range [3.5,5]). Beliefs are labeled as good news (in green) if the accompanying grade group is
above the prior-belief group, as bad news (in red) if it is below, and as neutral news (in lavender)
if it is equal. Error bars indicate 95% Cousineau-Morey confidence intervals calculated with within-
subject variability (Cousineau, 2005; Morey, 2008). The sample consists of writers in the Feedback-Only,
Feedback-Compete, and Feedback-Compete-Hidden treatments (N = 561).

use the writer’s prior grade belief and their grade-prior gap, defined as the difference
between the grade accompanying the writer’s feedback and their prior grade belief.!”
Note that a positive grade-prior gap indicates good news, and a negative one indicates
bad news. If writers correctly distinguish good from bad news and update their beliefs in
the correct direction, the coefficient on the grade-prior gap should be positive, reflecting
that writers increase (decrease) their belief when receiving good (bad) news. In addition,
if writers correctly recognize when they receive neutral news, meaning the accompanying
grade matches their prior belief, then the coefficient on the prior grade belief should
equal 1, indicating that their belief remains unchanged in the absence of good or bad
information.

Figure 6 displays the estimated coefficients, while Table C5 in the Appendix contains
the regressions’ output. Coefficients labeled as No-controls in the figure correspond to
the regression described above (column (1) in Table C5). Coefficients labeled as Controls

correspond to regressions that control for a range of writer and essay characteristics®

19Gpecifically, we estimate the regression u} = Sl + Ba(g: — 1) +vX; + €;, where ! denotes writer i’s
posterior grade belief, ¥ their prior grade belief, g; the grade accompanying their feedback, and X is
the vector of controls. Hence, 51 = 1 implies the posterior belief equals the prior when news is neutral
(i.e., gi = 1Y), and By captures how strongly writers update their belief about their final grade after
receiving feedback with an accompanying grade of g;.

20The writer controls include their age, ethnic identity, gender, level of education, whether English is
their native language, whether they grew up in the UK, and their treatment assignment. The essay
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Figure 6. Grade belief-updating depending on prior beliefs and the grade-prior gap
(accompanying grade — prior grade belief)

Note: Estimated coefficients from linear regressions of the writer’s posterior grade belief as the depen-
dent variable. Panel (a) plots the estimated coefficient of the first dependent variable: the writers’
prior grade belief. Panel (b) plots the estimated coefficient of the second dependent variable: the
grade-prior gap (i.e., the difference between the feedback’s accompanying grade and the prior grade
belief). The precise specification is described in footnote 19. No-controls corresponds to the regression
without additional variables. Controls further controls for writer and essay characteristics (see footnote
20). Female writers restricts the sample to only female writers and Male writers to only male writers.
Table C5 contains the regression results. Error bars indicate 95% confidence intervals calculated with
robust standard errors. The sample consists of writers in the Feedback-Only, Feedback-Compete, and
Feedback-Compete-Hidden treatments (N = 561).

(column (2) in Table C5). In both regressions, the coefficient of the grade-prior gap is
positive and statistically significant (around 0.45; p < 0.01), indicating writers correctly
incorporate good and bad news into their beliefs, while the coefficient of the prior grade
belief is very close to 1, consistent with beliefs being unaffected by neutral news.

So far, our analysis has assumed that writers respond symmetrically to good and bad
news. However, prior research using quantitative feedback suggests that this may not
always be the case. Some studies report positive asymmetries, where individuals respond
more strongly to good news than to bad news (Eil and Rao, 2011; Mobius et al., 2022),
while others report negative asymmetries, with stronger responses to bad news (Ertac,
2011). In Table C6 in the Appendix, we test for such asymmetries. We find that,
directionally, writers update more in response to good news than to bad news, but the
difference is not statistically significant.

We now turn to whether women and men differ in how they update their beliefs in
response to qualitative feedback. Figure 6 depicts the estimated belief-updating coeffi-
cients for female and male writers (for corresponding regressions see columns (3) and (4)
of Table C5). As the figure indicates, there are no substantial gender differences. The

effect of prior grade belief is nearly identical for both genders (0.99 for women vs. 1.00

controls include the number of characters and whether there were spacing errors. See Appendix B and
C descriptive statistics and more details of these variables. Note that the writer and essay controls
are the same as the evaluator ones in footnote 16 except that the essay controls do not include the
sentiment of the essay.
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for men; Wald test, p = 0.83), and the response to the feedback signal—the gap between
the feedback’s accompanying grade and the prior—is also statistically indistinguishable
(0.43 for women vs. 0.46 for men; Wald test, p = 0.35). This finding contrasts with pre-
vious work that reports gender differences in belief-updating (Ertac, 2011; Mobius et al.,
2022). However, these studies differ from ours in both the type of feedback (quantitative
vs. qualitative) and the nature of the task (solving word puzzles vs. writing an essay). It
remains an open question whether the feedback format or the task domain drives these

differences. Result 3 summarizes our findings.

Result 3 Upon receiving feedback, writers revise their beliefs in the appropriate direction:
upward in response to good news, downward in response to bad news, and minimally in
response to neutral news. The magnitude of belief revision increases with the size of
the gap between the feedback-giver’s evaluation and the writer’s prior belief. We find no

gender differences in belief-updating.

We have thus far examined how writers update their beliefs in response to feedback,
focusing on both the direction and the magnitude of their revisions. We now study how
these updates compare to an ideal benchmark: adjusting one’s belief to match the final
grade exactly. To do this, we re-estimate the regressions reported earlier (see also footnote
19), but use the writer’s final grade as the dependent variable instead of their posterior
belief. Figure 7 summarizes the results (the regression estimates are reported in Table
C5 of the Appendix). To facilitate comparisons, we include the coefficients reported
in Figure 6 for actual belief-updating, labeled as Observed updating in Figure 7. The
newly estimated coefficients are labeled as Ideal updating and represent the average belief
adjustment required for writers to match their final grade. Panel (a) shows the estimated
coefficients on the writer’s prior grade belief, while Panel (b) shows the coefficients for the
grade-prior gap. As before, No-controls refers to regressions without additional covariates;
Controls includes controls for writer and essay characteristics; and Female writers and
Male writers indicate regressions run separately by gender.

In the No-controls specification, the coefficient on the grade-prior gap is significantly
smaller for observed updating than for ideal updating (0.46 vs. 0.53; Wald test, p =
0.02).2! This suggests that writers underreact to the feedback they receive, revising their
beliefs less than would be needed to match their final grade. This result mirrors previous
findings of conservative belief-updating in response to quantitative feedback (Fil and
Rao, 2011; Mobius et al., 2022). When we include controls, the gap between observed
and ideal updating decreases but remains in the same direction and is close to statistical
significance (0.45 vs. 0.49; Wald test, p = 0.10). In contrast, the coefficient on prior
grade belief tends to be larger for observed updating than for ideal updating, especially
with controls (0.99 vs. 0.92; Wald test, p < 0.01), suggesting that writers overestimate

21To compare coefficients across regressions, we use seemingly unrelated estimation to combine parameter
estimates into a single vector and compute a joint (co)variance matrix (White, 1994).
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Figure 7. Ideal and observed belief-updating depending on prior beliefs and the
grade-prior gap (accompanying grade — prior grade belief)

Note: Estimated coefficients from linear regressions. In the regressions labeled as Observed updating,
the dependent variable is the writer’s posterior grade belief (also seen in Figure 6). In the regressions
labeled as Ideal updating, the dependent variable is the writer’s final grade. Panel (a) plots the esti-
mated coefficient of the first dependent variable: the writers’ prior grade belief. Panel (b) plots the
estimated coefficient of the second dependent variable: the grade-prior gap (i.e., the difference between
the feedback’s accompanying grade and the prior grade belief). The precise specification is described
in footnote 19. No-controls corresponds to the regression without additional variables. Controls fur-
ther controls for writer and essay characteristics (see footnote 20). Female writers restricts the sample
to only female writers and Male writers to only male writers. Table C5 contains the regression re-
sults. Error bars indicate 95% confidence intervals calculated with robust standard errors. The sample
consists of writers in the Feedback-Only, Feedback-Compete, and Feedback-Compete-Hidden treatments
(N = 561).

their performance such that when they receive neutral news, their ideal response would
involve a slight downward revision.

Figure 7 further breaks down these findings by gender. Female writers tend to un-
derreact to feedback relative to ideal updating, though the difference is not statistically
significant (0.43 vs. 0.50; Wald test, p = 0.08). At the same time, they place the ap-
propriate weight on their prior grade beliefs (0.99 vs. 0.96; Wald test, p = 0.30). In
contrast, while male writers’ response to feedback is close to ideal updating (0.46 vs.
0.47; Wald test, p = 0.71), they place too much weight on their prior grade beliefs than is
ideal (1.00 vs. 0.90; Wald test, p < 0.01), consistent with men being more overconfident
than women. These results suggest that while belief-updating is directionally appropri-
ate, there are systematic deviations from the ideal, which differ slightly by gender. The

evidence on belief-updating presented here is summarized in the following result.

Result 4 When updating their grade beliefs, writers deviate from the ideal response.
Overall, they slightly overweigh their prior grade beliefs and underreact to feedback. Male
writers tend to place excessive weight on their priors, while female writers tend to under-
react to feedback.
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4.3. Feedback and choices

We have shown that qualitative feedback shapes writers’ grade beliefs. We next study

how qualitative feedback influences decision-making and how it is used by writers.

Competition

We begin by analyzing whether feedback affects the decision to compete. As described in
Section 3.1., writers in Part 1 were informed that their final grade would be compared to
those of nine other randomly selected writers and they would earn a 4 bonus if their essay
ranked in the top three (with ties broken randomly) and £1 otherwise. In treatments
Feedback-Compete and Feedback-Compete-Hidden, when writers returned for Part 3, they
were given a choice: stay with the competitive bonus scheme or opt for a lottery that
paid £4 with a 30% chance and £1 otherwise. (Evaluators in these treatments were
informed that writers would be given this choice before providing feedback.) A natural
hypothesis is that writers who receive more positive feedback, resulting in higher updated
grade beliefs, should be more likely to stick with the competitive payment scheme.

We begin by visualizing how beliefs and different aspects of the feedback relate to a
writer’s decision to compete. Figure 8 presents the proportion of writers who chose the
competitive payment scheme depending on: (a) their posterior grade belief, grouped as
Low ([1,2.5]), Medium ((2.5,3.5)), or High ([3.5,5]); (b) the (unseen) grade accompanying
their feedback, grouped as Low (grades 1 and 2), Medium (grade 3), or High (grades 4
and 5), and (c) the feedback’s GPT sentiment score divided into the lowest, middle, or
highest tercile. In all three cases, we see a clear positive relationship with the decision
to compete. This shows that feedback influences not only beliefs but also consequential
behavior.

Table 4 formally analyzes these patterns using linear probability models. The dependent
variable is a binary indicator equal to one if the writer chose the competitive payment
scheme. The results confirm the three relationships shown in Figure 8. In column (1),
a one standard deviation increase in the posterior grade belief is associated with a 25
percentage point increase in the likelihood of competing.?? Similarly, column (2) shows
that a one standard deviation increase in the (unseen) grade accompanying the feedback
increases the likelihood of competing by 19 percentage points, and column (3) shows that
the same increase in feedback sentiment raises the likelihood by 21 percentage points.

Does feedback influence the choice to compete solely through its effect on beliefs?
Columns (4) and (5) include both the posterior grade belief and one of the two feedback
variables to isolate distinct channels through which feedback may operate. In both cases,

the posterior belief and the feedback variable remain positive and statistically significant.

22When we split the posterior into the prior and the change in the grade belief (posterior — prior), we
find positive and significant effects for both the change in the grade belief and the prior grade belief,
demonstrating that feedback matters for this choice, not just priors.
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Figure 8. Percentage of writers choosing to compete depending on their poste-
rior grade beliefs, the grade accompanying their feedback, and their feedback’s
sentiment score

Note: Percentage of writers who chose the competitive payment scheme. Panel (a) shows the proportion
competing depending on the writers’ posterior grade beliefs, where Low corresponds to beliefs in the
range [1,2.5], Medium to beliefs in the range (2.5,3.5)), and High to beliefs in the range [3.5,5]. Panel
(b) shows the proportion competing depending on the (unseen) grade accompanying the feedback,
where Low corresponds to grades 1 and 2, Medium to grade 3, and High to grades 4 and 5. Panel
(c¢) shows the proportion competing depending on the feedback’s GPT sentiment score, where Low
corresponds to the lowest tercile, Medium to the middle tercile, and High to the highest tercile. Error
bars indicate 95% confidence intervals. The sample consists of writers in the Feedback-Compete and
Feedback-Compete-Hidden treatments (N = 377).

Since feedback is endogenous, in that it is written in response to an essay, it is possible
that better writers are inherently more competitive, hold high beliefs, and write essays
that elicit feedback with higher sentiment scores. To address this, columns (6) and (7)
include the writers’ final grade as a proxy for their ability, along with additional controls
for essay and writer characteristics (see footnote 20). Even with these controls, both
the posterior grade belief and the feedback variables remain positive and statistically
significant. In the Appendix, we show that the results are robust to using the alternative
GNL sentiment score (Table C7) and that the encouragement effect persists when we
flexibly control for posterior beliefs, suggesting that it is not simply the result of model
misspecification or measurement error in the elicitation of posterior grade beliefs (Table
C8).

These findings suggest that feedback affects the choice to compete through two distinct
channels. The first is a belief channel, in which writers incorporate information from the
feedback into their grade expectations, thereby informing their decision to compete. The
second we call an encouragement channel, in which the tone or content of the feedback
motivates writers to compete beyond their impact on beliefs. We believe this interpreta-
tion is conceptually plausible: qualitative feedback may provide encouragement, express
confidence, or convey interpersonal warmth in ways that influence writers’ motivation
independently of their updated beliefs. While this encouragement effect is not randomly
assigned and thus should be interpreted with caution, the fact that the sentiment of

feedback remains predictive of competition decisions after controlling for posterior beliefs
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Table 4. Effects of feedback on the choice to compete

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

Constant 0.68** 0.68** 0.68** 0.68** 0.68** 0.68** 0.68***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Posterior grade belief ~ 0.25"* 0.20** 0.19** 0.21* 0.19**
(0.02) (0.02) (0.03) (0.02) (0.02)
Accompanying grade 0.19** 0.09** 0.07**
(0.02) (0.02) (0.03)
GPT sentiment 0.21** 0.11* 0.10***
(0.02) (0.02) (0.02)
Final grade 0.02 0.02
(0.03) (0.02)
Controls - - - - - v v
N 377 377 377 377 377 377 377
adj. R? 0.279 0.157 0.192 0.306 0.320 0.312 0.327

Note: Linear regressions where the dependent variable equals one if the writer chose the competitive
payment scheme and zero otherwise. The posterior grade belief corresponds to writers’ expected final
grade after receiving feedback. The accompanying grade is the grade assigned by the evaluator who
wrote the feedback. GPT sentiment is the GPT sentiment score of the feedback’s text. Final grade is
the average grade given to the writer by all evaluators. All dependent variables are standardized to
have a mean of zero and a standard deviation of one. Controls include the writers’ age, ethnic identity,
gender, level of education, whether English is their native language, whether they grew up in the UK,
their treatment assignment, the presence of spacing errors in the essay, and the number of characters
in the essay. The sample consists of writers in the Feedback-Compete and Feedback-Compete-Hidden
treatments. Robust standard errors in parentheses and statistical significance of non-zero coefficients
is indicated by * p < 0.05 and ** p < 0.01.

supports the idea that qualitative aspects of communication can shape behavior through
both motivational and informational pathways. This interpretation is consistent with a
broader literature showing that how information is conveyed through its tone, framing,
or interpersonal valence can shape behavior in ways not captured by belief-updating (see
Kamenica, 2012).

Broken down by gender, 74.3% of women and 62.6% of men chose to compete (x? test,
p = 0.01). This pattern contrasts with the common finding that women are less likely to
compete than men (Niederle and Vesterlund, 2011). However, prior work has shown that
the gender gap in willingness to compete is context-dependent and can be attenuated
or even reversed when tasks are perceived as stereotypically female (Dreber et al., 2011;
Cardenas et al., 2012; Dreber et al., 2014; Grosse et al., 2014; Apicella and Dreber, 2015;
Flory et al., 2015). Consistent with this explanation, in our setting both female and
male participants correctly expect female writers to perform better than male writers
(see Figure C5 in the Appendix). Another aspect of our study is that writers are in the
competitive payment scheme by default, which has been shown to reduce the gender gap
in competition (Erkal et al., 2022).
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Table 5. Effects of feedback on the choice to compete by gender

(1) (2) (3) (4) (5)
Constant 0.61** 0.62** 0.63** 0.61* 0.62*
(0.03) (0.03) (0.03) (0.03) (0.03)
Female 0.14** 0.13** 0.10* 0.14** 0.11**
(0.04) (0.04) (0.04) (0.04) (0.04)
Posterior grade belief x Female  0.18"* 0.13** 0.12** 0.14** 0.13**
(0.03) (0.04) (0.04) (0.04) (0.04)
Posterior grade belief x Male 0.31** 0.28** 0.27* 0.28** 0.27*
(0.02) (0.02) (0.03) (0.02) (0.03)
Accompanying grade x Female 0.11* 0.10**
(0.03) (0.03)
Accompanying grade x Male 0.07* 0.05
(0.03) (0.04)
GPT sentiment x Female 0.13** 0.12**
(0.04) (0.04)
GPT sentiment x Male 0.06* 0.06
(0.03) (0.03)
Final grade 0.01 0.02
(0.03) (0.02)
Controls - - - v v
N 377 377 377 377 377
adj. R? 0.315 0.343 0.347 0.346 0.352

with either a Female or a Male dummy.

Note: Linear regressions where the dependent variable equals one if the writer chose the
competitive payment scheme and zero otherwise. Female and Male are dummy variables
indicating the writer’s gender. The posterior grade belief corresponds to writers’ expected
final grade after receiving feedback. The accompanying grade is the grade assigned by
the evaluator who wrote the feedback. GPT sentiment is the GPT sentiment score of the
feedback’s text. Final grade is the average grade given to the writer by all evaluators.
All dependent variables are standardized to have a mean of zero and a standard devia-
tion of one. Controls include the writers’ age, ethnic identity, gender, level of education,
whether English is their native language, whether they grew up in the UK, their treatment
assignment, the presence of spacing errors in the essay, and the number of characters in
the essay. The sample consists of writers in the Feedback-Compete and Feedback-Compete-
Hidden treatments. Robust standard errors in parentheses and statistical significance of
non-zero coeflicients is indicated by * p < 0.05 and ** p < 0.01.

Table 5 examines whether the feedback’s belief and encouragement channels differ by
gender. We estimate linear probability models, using the decision to compete as the

outcome variable. In column (1), we include the posterior grade belief, which we interact

encouragement channel by including either the accompanying grade or the GPT sentiment

score. Lastly, columns (4) and (5) add controls for the writer’s final grade, as well as

essay and evaluator characteristics.
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We find that feedback affects the competitive choices of male and female writers through
both the belief and encouragement channels. However, there are noticeable gender dif-
ferences. Female writers’ decision to compete is less sensitive to their posterior grade
beliefs than male writers’ (Wald test, p < 0.01). Conversely, the encouragement channel,
captured by the coefficients of the associated grade and sentiment scores, is direction-
ally stronger for women, though not significantly different (Wald test, p > 0.17). Taken
together, these findings suggest that belief and encouragement channels are similarly
important in shaping women’s choices, while for men, feedback operates more strongly

through an informational pathway.

Result 5 Qualitative feedback influences the choice to compete through two distinct chan-
nels: a belief channel, whereby feedback affects expectations about performance, and an
encouragement channel, whereby the tone or content of feedback motivates action beyond
belief-updating. Female writers respond similarly to both channels, whereas male writers

respond more strongly to the belief channel and less to the encouragement channel.

Overall, 68.4% of writers chose the competitive payment scheme, rather than the lottery.
At first glance, this figure may seem to indicate that writers are overconfident, given that
only 30% will rank in the top three of their group. This reasoning is erroneous, as up to
99% can rationally prefer betting on themselves finishing in the top three (Benoit and
Dubra, 2011). Put differently, 99% could have over a 30% chance of placing in the top
three of their respective groups.?

The compete choice alone does not reveal whether writers made good decisions. To
assess decision quality, we define two types of errors based on monetary outcomes: false
positives, where writers choose to compete despite having a low chance of winning, and
false negatives, where writers avoid competition despite having a high chance of winning.
To estimate these errors, we calculate each writer’s probability of winning a competition
by simulating 10,000 random tournaments for each essay, calculating how often the essay
ranks in the top three. We find that 37.9% of essays have at least a 30% chance of
winning, which is substantially lower than the 68.4% of writers who chose to compete.
Among those who competed, 53.9% would have had higher expected earnings by not
competing (false positives). Among those who did not compete, 20.2% would have been
better off competing (false negatives). Gender differences in error rates are small and not
statistically significant: 54.7% of women and 52.9% of men make false positive errors;
20.8% of women and 19.7% of men make false negative errors (x? tests, p > 0.24).

Although we cannot directly observe how writers would behave in the absence of feed-

back, we can use our data to evaluate whether feedback, particularly its motivational

ZExcessive looking entry into tournaments is a common finding in the experimental literature (e.g., see
Niederle and Vesterlund, 2011; Dechenaux et al., 2015). "Non-rational” explanations for this include
overconfidence, preferences for competition (Niederle and Vesterlund, 2007; Lozano and Reuben, 2025)
and preferences for control (Benoit et al., 2022).
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component, improves decision quality. Since feedback predicts final grades and writ-
ers incorporate it into their beliefs, the belief channel should reduce decision errors. In
contrast, the effect of the encouragement channel is less clear: it may help or hinder
earnings-maximizing decisions. To evaluate its role, we construct two counterfactual pre-
dictions of the decision to compete. First, we use the regression from column (1) of
Table 5 to predict each writer’s probability of competing based solely on their posterior
grade belief and gender. Second, we predict the same probability using the regression
from column (3), which includes the sentiment score, to capture the added impact of the
encouragement channel. For each prediction, we compute the mean probability of com-
peting conditioning on whether the writer maximizes their earnings by competing or not
competing. For writers who earn more by competing, we use the predicted probability of
competing to calculate the chance they make false negative errors. Similarly, for writers
who earn more by not competing, we use their predicted probability of competing to ob-
tain the chance they make false positive errors. This allows us to understand the impact
on these two error types when incorporating the encouragement channel of qualitative
feedback.

We find that incorporating the encouragement effect into the predicted probability
of competing significantly reduces both types of decision errors for men and women.
Consistent with the encouragement channel playing a greater role for female writers, the
reduction in error rates is larger for women. These results suggest that the motivational
component of feedback, even when not reflected in belief-updating, enhances decision
quality. Full details and robustness checks are reported in Section C.5. of the Appendix.

In conclusion, we identify two distinct channels through which qualitative feedback in-
fluences the decision to compete: a belief channel, which operates through updated grade
beliefs, and an encouragement channel, which captures other aspects of the feedback,
such as tone, that affect the decision to compete beyond belief-updating. The encourage-
ment channel appears more important for female writers. Using each writer’s probability
of winning to benchmark optimal choices, we find that both women and men make false
positive errors (competing when they shouldn’t) and false negative errors (not competing
when they should). We find suggestive evidence that qualitative feedback helps reduce
both types of errors.

Editing

We now turn to examining how qualitative feedback influences writers’ willingness to
revise their work and whether this leads to improved performance.

In the Feedback-FEdit treatment, writers could edit their essay after receiving feedback.
Evaluators were informed writers would have this option before writing their feedback.
Writers who chose not to edit were paid based on how their unedited essay ranked relative
to nine randomly selected unedited essays. These writers were asked to indicate their final

grade belief for the unedited essay. Writers who opted to edit were given five minutes to
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revise their essay, with both the original essay and the feedback visible during the editing
process. A new set of evaluators graded the revised essays, and payment was based on
how the new final grade ranked against those of nine randomly selected unedited essays.
We used unedited essays for the rankings so that writers” incentive to edit did not depend
on whether others choose to revise their work. After submitting their revised essay, these
writers were asked to indicate their final grade belief for the edited essay.?? All writers
were paid after all the edited essays were graded.

We recruited a new pool of 200 evaluators to grade the edited essays. They also gave
grades to the essays that were not edited. They were paid £0.50 bonus per essay for
which their grade matched the modal grade given by other evaluators for that essay.
In addition, they received a participation fee of £3 — the participation fee was only £3
because they did not write any feedback.

Unlike the decision to compete, which becomes more attractive as (expected) perfor-
mance increases, the relationship between performance and the decision to edit is not
straightforward. Because editing requires effort, writers should choose to edit only if
they believe it will meaningfully improve their chances of winning. Writers who believe
they performed well may see little value in editing, while those who believe they per-
formed poorly may feel that even with revisions, they are unlikely to win. Additionally,
editing does not guarantee a higher grade, so writers who feel they already performed
to the best of their ability may see little benefit in revising, regardless of their expected
performance.

Overall, 37.2% of writers chose to edit their essay. There is no statistically significant
gender difference in editing rates: 35.4% of male writers and 39.1% of female writers
chose to edit (x? test, p = 0.60). Consistent with the idea that the decision to edit is not
systematically related to performance, we find that neither unedited final grades, prior
grade beliefs, nor the positivity of feedback, as measured by the accompanying grade or
GPT sentiment, significantly predict the decision to edit (for details, see Section C.6. in
the Appendix). Given this, we now turn to examining whether feedback influences the
impact of editing.

Since the new evaluators graded both edited and unedited essays, we can examine
whether the choice to edit leads to improvements in final grades. The average grade
assigned to unedited essays by the new evaluators was 3.11, which is statistically indis-
tinguishable from the original average of 3.10 (paired t-test, p = 0.81). In contrast, the
average grade of essays that were edited improves from of 3.09 to 3.27 or 0.18 grade points,
a statistically significant effect corresponding to approximately 0.28 standard deviations
(paired t-test, p < 0.01). If we look at this improvement by gender, we find that essays
edited by male writers improve by 0.19 grade points, while those edited by female writers

improve by 0.18 grade points (paired t-tests, p < 0.02). The improvement of male and

24To avoid overburdening participants and avoid anchoring effects, writers who chose to edit were not
asked to report beliefs about their original, unedited essay.
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Figure 9. Estimated change in the final grade due to the editing choice depending
on the GPT concreteness of the feedback text and the writers’ gender

Note: Predicted impact of editing on final grades, estimated using linear regressions where the de-
pendent variable is the difference between the new (regraded) and original final grade. Independent
variables include the feedback’s GPT concreteness score (see footnote 25), a dummy variable for whether
the writer edited their essay, and their interaction. The GPT concreteness score is standardized to have
a mean of zero and a standard deviation of one. Panel (a) plots the estimated effect of editing—the
coefficient on the editing dummy plus the coefficient of its interaction with GPT concreteness—for all
writers. Panel (b) shows the same estimated effect separately for female and male writers. Regression
results are reported in Table C13. Error bars indicate 95% confidence intervals calculated with robust
standard errors. The sample consists of writers in the Feedback-Edit treatment (N = 188).

female writers is not significantly different (¢-test, p = 0.87).

Prior research suggests that feedback is more effective when it provides concrete advice
(see Yeomans, 2021). To test this idea, we utilized GPT-3.5 to generate a concreteness
score for each feedback text, where higher values indicate more concrete advice.?> We then
estimated linear regressions where the dependent variable is the change in the final grade:
the difference between the new (regraded) and original grades. The key independent
variables are the feedback’s concreteness score, a dummy for whether the writer edited
their essay, and their interaction. Full regression results are reported in Table C13 in the
Appendix. We find that among writers who edited their essay, a one-standard-deviation
increase in feedback concreteness is associated with a 0.13-point improvement in the final
grade. In other words, the effectiveness of editing depends on how concrete the feedback
is. Figure 9 illustrates the estimated effect of editing on changes in final grade depending
on the standardized concreteness score of the feedback. Panel (a) shows that editing
significantly improves grades only when the concreteness score is above the mean. Panel
(b) shows that the benefits of concrete feedback do not differ by gender. These results
are robust to the inclusion of controls for evaluator and essay characteristics (see Table

C13). The findings from this section are summarized in the following result.

25The GPT-3.5 prompt used to generate concreteness scores was: “How concrete is the advice in this
text? Answer with a continuous numerical variable on a scale from 0 to 100, where 0 indicates no
concrete advice, 50 indicates some concrete advice, and 100 indicates a lot of concrete advice. The
advice should be on how to improve an essay. Only respond with a continuous numerical variable.

Here is the text: ...”
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Result 6 Writers who edit their essay after receiving feedback improve their final grade,

with greater improvements when feedback is more concrete.

5. Discussion and Concluding Remarks

Despite its widespread use, qualitative feedback remains relatively understudied in the
economics literature. This paper demonstrates that qualitative feedback, despite its inher-
ent subjectivity and lack of structure, can function as an effective and interpretable signal
that shapes beliefs and influences behavior in economically meaningful ways. Through a
controlled experiment, we examine the entire feedback-performance sequence, observing
how feedback is given, how it is interpreted and integrated into beliefs, and how it im-
pacts consequential choices, such as whether to compete, as well as whether it enhances
performance by motivating and informing revisions.

Our experimental setting presents meaningful challenges for feedback to be effective.
Writers complete a relatively familiar task—writing a short essay—but under unusual
conditions: the essay is based on an unfamiliar image, the task is one-shot, and evalua-
tion comes from anonymous individuals with whom they have no interaction. Feedback
is open-ended, qualitative, and composed in an evaluator’s own words without standard-
ization.

We believe this setting reflects many real-world environments, where evaluation is sub-
ject to a significant degree of subjectivity and feedback is loosely structured. At each
stage of the feedback-performance sequence, there is potential for bias: feedback givers
may soften criticism due to norms of politeness; writers may misinterpret the tone or
intended message; and even when feedback is correctly understood, it may be over- or
under-weighted in belief-updating or decision-making. These features make our setting a
demanding test of the effectiveness of qualitative feedback.

Nevertheless, we find that the qualitative feedback is well-understood and meaningfully
interpreted by writers. Although the feedback does not explicitly mention a grade, writers
revise their beliefs upward when the feedback was written by an evaluator who assigned
a grade higher than the writer’s prior grade belief, and downward when the grade was
lower. Remarkably, they do this despite the presence of a kindness effect: evaluators
write much more positive comments when the writer will see the feedback than when
they will not. Writers appear to effectively unravel this kindness effect and adjust their
beliefs accordingly. This suggests that individuals, perhaps due to their extensive experi-
ence with qualitative feedback in everyday life, are capable of interpreting such messages
accurately, even in unfamiliar environments.

In contrast to some earlier studies, we find no systematic differences in how feedback is
given to male and female writers. Moreover, conditional on their prior beliefs, men and
women update their beliefs similarly in response to feedback. However, because women’s

prior beliefs tend to underestimate their performance relative to men, the absence of
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gender differences in feedback giving and belief-updating means that feedback did not
correct this initial gender difference. This finding suggests a potential policy implication:
qualitative feedback might be more effective if tailored to the recipient’s gender. Of
course, the effectiveness of such tailoring would depend on whether recipients are aware
of it and how they respond to it when they are. While our study is not designed to
evaluate such interventions, this remains a promising direction for future experimental
research.

We present evidence that qualitative feedback shapes decision-making through two
channels. A belief channel, where writers extract information from the feedback to update
their expectations, and an encouragement channel, in which features of the feedback, such
as tone, confidence, or warmth, motivate writers to act beyond what their beliefs imply.
By combining the writers’ belief data with sentiment analysis of the feedback text, we find
evidence that both channels shape the decision to compete. Women appear to respond
equally to both channels, whereas men rely more heavily on the belief channel and are
less affected by the encouragement channel.

In addition to the choice to compete, we also examine how feedback influences writers’
decisions to edit their work and the impact of this editing on performance. We find that
writers who edit after reading their feedback improve their grades, but this improvement
depends on how the feedback is written. More concrete feedback leads to greater im-
provements, indicating that the content of qualitative feedback plays a crucial role in its
effectiveness.

Taken together, the findings on competing and editing reveal that qualitative feedback
influences behavior beyond belief-updating. The way feedback is communicated—its
tone, specificity, and content—can affect motivation and effort. These findings point
to a promising direction for future research: identifying how to structure and deliver
qualitative feedback to maximize its impact.

There are several limitations to our experimental design that should be considered
when interpreting our findings. First, feedback in our study was delivered in written
form rather than face-to-face. The mode of communication may shape how qualitative
feedback is expressed through a phenomenon known in psychology as the disinhibition
effect (Joinson, 2007). The impact of face-to-face delivery on qualitative feedback is
not immediately apparent. On the one hand, written formats may promote greater
honesty—patients, for example, are more likely to under-report alcohol consumption
when speaking to a doctor than when interacting with a computer (Lind et al., 2013).
On the other hand, digital communication has been found to reduce civility, particularly
toward certain groups such as women (Coe et al., 2014; Wu, 2018; Ederer et al., 2024).
Understanding how the kindness effect varies across communication modes and whether
recipients can still anticipate and unravel it, is an important avenue for future research.

Second, while our experiment focuses solely on qualitative feedback, many environments

involve both qualitative and quantitative feedback, such as in product reviews, academic
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evaluations, and workplace assessments. It remains an open question whether individuals
interpret qualitative feedback differently when quantitative feedback is also present, and
how these two types of feedback might interact to shape beliefs and behavior.

Third, our experiment captures only a single iteration of the feedback-performance
sequence. In many situations, feedback is embedded in repeated interactions, where feed-
back givers and receivers can both adjust their behavior over time. Such repetition may
influence how feedback is formulated, how it is interpreted, and how it shapes subsequent
performance, as individuals learn about each other’s expectations, communication styles,
and responsiveness.

Finally, the effectiveness of qualitative feedback is likely influenced by cultural norms.
Communication styles vary across cultures, such as the degree of directness or indirectness
(Meyer, 2015), which may affect how feedback is expressed and interpreted. To mitigate
the impact of cultural differences in our study, we restricted participation to individuals
residing in the United Kingdom. Investigating how qualitative feedback functions in

cross-cultural contexts remains a promising area for future research.
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Online appendices for:

Performance-Feedback

by Jean-Pierre Benoit, Ashley Perry, and Ernesto
Reuben

This document contains supplementary materials for the paper (Benoit et al., 2025).
Appendix A contains additional details on the experimental design and implementation
that were mentioned in the paper but were not fully described due to space constraints.
Appendix B contains descriptive statistics of the study participants. Appendix C contains
more details of the data analysis, a model of belief-updating and numerous robustness
tests, referenced in the paper. Appendix D contains the details of the methods used for
textual analyses.

Appendix A. Additional information about the exper-
iment

A.1. Gendered alias

To create the lists of highly gendered UK names from which the writers selected their
aliases, we used the 200 most common female and male birth names, one hundred for each
gender, registered in 1994 with the Office for National Statistics. This year was chosen to
ensure that the names are common today and so likely to be known to the participants
of our study. Common names from a more recent list are not necessarily very common
among adults today (e.g., Ayla).

To determine which names are highly gendered, we used the web-based service Gen-
der API, which performed well compared to similar services (Santamaria and Mihaljevi¢,
2018). The API integrates data from multiple sources, including publicly available gov-
ernment records and social media sites. Names must be present in multiple sources to
be considered valid. For each name, the service will return a gender assignment (female,
male, or unknown), a probability that the assigned gender is correct, and a count of
sources in the database that match the name. We restricted the search to names associ-
ated with sources derived from the UK. For our 200 male and female names, we retained
names that had a source count of at least 2000 and a probability of correct classifica-
tion of at least 98%. This ensured that they were common and highly gendered. All the
names fulfilling these criteria are typically white names from the UK. For each gender, we
randomly generated three lists of ten names. In the instructions for Part 1, writers were
instructed to select an alias to maintain anonymity. Based on their stated gender, they
were randomly shown one of three lists. The order of the names in a list was randomized
across writers.
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A.2. Implementation details

As specified in our preregistration, we recruited 900 writers. The link to the preregistra-
tion can be found here: https://aspredicted.org/LG8 JPK. This was balanced across
gender with 49.8% females. The average completion time of Part 1 was approximately
16 minutes. In Part 1, 906 writers had been invited to the study, six of which were re-
jected. Of these six writers, three did not consent to the study and three failed to answer
the understanding questions following the instructions. They had multiple attempts to
answer understanding questions.

For Part 2, the essays written in Part 1 were randomly allocated to our five treatments.
Before doing this, we performed computer-based checks that the submissions were valid
and that the essays were written in English (we used python package langdetect). Within
each treatment, the essays were randomly allocated to groups of ten essays and balanced
by gender. We assigned 100 essays to the No-Feedback treatment, 200 to both treatment
Feedback-Only and Feedback-Edit. The remaining 400 were allocated to both treatments
Feedback-Compete and Feedback-Compete-Hidden, the difference being that the alias of
the writer was not revealed in Feedback-Compete-Hidden. This allows us to identify the
effect of a writer’s gender being disclosed to the evaluator. For each writer we have two
observations of their feedback but we only showed them one piece of feedback, which was
decided randomly. From the writer’s perspective, they were in one of two treatments
(each of which had 200 writers). For Feedback-Edit, we aimed to collect 400 feedback
observations, double the number of writers, to create a larger sample for text analysis.
This meant that we aimed to collect 1500 feedback observations, as stated in our pre-
registration. However, we could not predict which evaluators would complete the study
once they started, which would have meant that some writers would not have received
feedback. Hence, to ensure that we met the minimum requirement of one written feedback
per writer, we randomly over-sampled. During data collection in this part, 91 evaluators
were shown the wrong alias during the feedback stage. Since the alias was correct in the
prior grading stage, we were able to retain the grade data, but we do not use the feedback
data during our text analysis.

In total, we collected 1,651 submissions from evaluators in Part 2, which includes the
91 evaluators who only graded essays and did not provide feedback and so we only use
their data for determining a writer’s final grade. In total, 1685 evaluators were invited
to the study, 34 of whom were rejected. Of these 34 evaluators, one did not consent
to the study, two had a malfunction which meant no grade data was collected as they
did not see the study materials and so were dropped, and 31 failed to answer multiple
attempts at the understanding questions. For the analysis at the evaluator level, such as
the sentiment analysis, we have 1560 complete submissions with feedback from evaluators.
Part 2 began a few days after Part 1 had ended, and the average completion time of Part
2 was approximately 25 minutes.

This study has a number of different Feedback conditions: Feedback-Only, Feedback-
Compete, Feedback-Compete-Hidden, and Feedback-FEdit. The analysis corresponding to
the feedback data is done at the evaluator level. Table A1 shows that there are no treat-
ment differences in the unseen grade accompanying the feedback text or the sentiment of
the feedback text.
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Table A1l. Check of treatment differences for evaluator outcome variables

Feedback Compete Compete-Hidden Edit
N =241 N =421 N =436 N =339
mean s.d. mean s.d. mean s.d. mean s.d. p-value

Accompanying grade 3.16  1.12  3.11 1.06  3.10 1.07 3.14  1.10 0.545

GPT sentiment 037 043 034 045 0.30 0.47 0.35 0.43 0.258
GNL sentiment 0.16 039 0.16 041 0.11 0.42 0.15 0.39 0.194

Note: All evaluators who took part in Part 2 of the study. For the unseen grade the p-value is derived
from a chi-squared test of independence between the given group categories, integer grades from 1 to
5, across the treatment groups. For the two sentiment scores, the p-value is derived from an analysis
of variance (ANOVA) as they are continuous variables.

Part 3 began a few days after Part 2 had ended. We invited the 900 writers to return
and complete the study. In addition to the initial invitation, we sent reminders to those
who had not yet completed this part of the study. In total, 878 writers returned, 433
women, and 445 men. Attrition by gender was around the same for women and men
(3.3% vs. 1.5%:;x? test, p = 0.79). There are no significant differences in the rates of
attrition across treatment groups (x? test, p = 0.29). During Part 2 evaluators were
instructed not mention the grade they had given in their feedback. After the data had
been collected, we checked if this rule was followed and found that a small minority had
deviated. In the feedback seen by the writers,*! the evaluator explicitly stated the grade
in 31 cases. Hence, for the analysis pertaining to writers (sections 4.2. and 4.3.) we
drop these observations. However, including them has little effect on the results. After
dropping these observations, we are left with 417 women and 430 men. Attrition in this
sample by gender also similar and not significantly different (6.9% for women and 4.9% for
men; x? test, p = 0.75), as well as attrition across treatment groups (x? test, p = 0.29).
The average completion time of Part 3 was approximately seven minutes.

We recruited 200 new evaluators to evaluate the edited essays from Feedback-Edit.
They passed all understanding questions. We used the original 200 essays that had been
assigned to the Feedback-FEdit treatment and swapped the original essay to the edited
essays if a writer had chosen to edit. The essays were randomly assigned to groups of ten
essays and balanced by gender. The average completion time of this re-evaluation was
approximately 14 minutes.

The analysis that corresponds to belief-updating is done at the writer level. From the
Feedback conditions we use the following conditions: Feedback-Only, Feedback-Compete,
and Feedback-Compete-Hidden. Table A2 shows that for the outcome variables, prior
and posterior grade beliefs, there are no treatment difference. We exclude Feedback-FEdit
because writers who edited their essay were not asked for their current grade belief, but
instead of their grade belief about their edited essays. This was done this to minimize
the number of questions they were asked and to avoid any anchoring effects.

AlThis excludes all observations in the No-Feedback treatment and any observations from the other
treatments that were not shown to the writers; the corresponding number of observations is 780.
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Table A2. Check of treatment differences for writer outcome variables

Feedback Feedback Feedback
Only Compete Compete-Hidden
N =184 N =192 N =185
mean s.d. mean s.d. mean s.d. p-value
Prior grade belief 3.09 0.88 298 0.83 3.03 0.81 0.424

Posterior grade belief  3.17 095 3.08 0.85 3.19 0.84 0.391

Note: All writers who had a complete submission for Part 3. The p-value is derived
from an analysis of variance (ANOVA) as they are continuous variables.

Spacing errors

During the data collection for Part 3, we identified a coding error in the presentation of
the essay and feedback text to participants. The error caused a few words to be combined,
creating what could be interpreted as a spelling mistake (e.g., the words “this” and “essay”
would appear as “thisessay”). Of the total words written in the essays the spacing error
affected 1.3% of the words and was present in 84% of the 900 essays. In Part 3, given the
No-Feedback treatment a total of 780 writers saw their feedback. Of the total number
of words written in the corresponding feedback, the spacing error affected 3.0% of the
words and was present in 83% of the feedback. We believe that computer-generated
spacing errors are not a concern for our analysis for the following three reasons. First, we
corrected the code when essays were reevaluated in the Feedback-Edit treatment, ensuring
that there were no computer-generated spacing errors. Therefore, for writers who did not
edit their essay, we have an observation with the spacing error and one without. We
find no significant difference between the original and new final grades for these essays
(paired t-test, p = 0.37). We also find no difference if we restrict the test to only male or
female writers (paired ¢-tests, p > 0.44). Second, the presence of the computer-generated
spacing errors did not differ significantly by gender of the writer for both the essays or
the feedback text (t¢-tests, p > 0.18). Third, although spelling and grammar were part
of the grading criteria, they were only one out of four criteria, the other being accuracy
and detail, flow and structure, and creativity and engagement.

Appendix B. Descriptive statistics

This section provides descriptive statistics and tests whether there are significant differ-
ences between genders and across treatments. Table B1 shows the descriptive statistics
of writers who completed Parts 1 and 3. The sample is more diverse than typical samples
in experimental laboratories at universities (e.g., 29% had high school as their highest
level of education, and 71% are 31 years or older). The table also shows statistics by the
writers’ gender. For each variable, the table displays the p-value obtained when testing
whether there is a significant gender difference using x? tests. There are no significant
gender differences.
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Table B1. Descriptive statistics for writers by gender

All Female Male
N = 847 N =433 N =445 diff. in P-
mean s.d. mean s.d. mean s.d. means value
Female 0.49 0.50
Gender
Male 0.51 0.50
18-30 0.29 045 030 046 028 045 —-0.02
Age 31-50 0.49 050 048 0.50 049 0.50 0.01  0.796
51-84 0.22 042 0.22 041 0.23 042 0.01
Arab 0.00 0.05 0.00 0.07 0.00 0.00 0.00
Asian 0.08 0.26 0.06 0.23 0.10 0.29 0.04
o Black 0.03 0.17 0.03 0.17 0.03 0.16 0.00
Ethnicity . 0.127
White 0.85 035 087 0.34 084 0.37 -0.02
Mixed heritage 0.02 0.15 0.02 0.15 0.02 0.15 0.00
Other 0.02 0.13 0.02 0.15 0.01 0.11 -0.01
School 0.12 032 0.12 032 0.11 0.32 0.00
Sixth form 0.17 038 0.18 0.38 0.16 0.37 —-0.01
Education Some university 0.10 0.30 0.10 0.30 0.10 0.30 0.00 0.910
Undergraduate degree  0.39 049 0.40 049 0.39 0.49 -0.01
Graduate degree 0.22 041 0.20 040 0.23 042 0.03
English mother tongue 091 0.29 091 028 091 0.29 0.00 1.000
Grew up in UK 0.90 0.31 0.89 0.32 090 0.29 0.02 0.474
Feedback by male evaluator 0.46 0.50 0.47 050 046 050 -—-0.01 0.729
Spacing error in the essay 0.85 0.36 0.83 038 086 0.35 0.03 0.254
Spacing error in the feedback 0.83 037 0.82 039 085 0.36 0.03 0.304

Note: All writers who had complete submissions for Parts 1 and 3. Means and standard deviations
are calculated overall and separately by gender. Spacing errors in the text written by evaluators in
the No-Feedback treatment are not included since those assessments were not shared with them. The

p-values are derived from x? tests of the variable categories and the writers’ gender.

Table B2 shows that the writers’ variables are almost all balanced across treatments.
The only exceptions are the variables indicating if English was their mother tongue, if
they grew up in the UK, and the presence of a computer-generated spacing error in their
essay. If we adjust p-values with the Benjamini-Hochberg method to account for multiple
comparisons (Benjamini and Hochberg, 1995), then we find a statistically significant
difference only for the presence of spacing errors. There are more of these errors in the
Feedback-Compete and Feedback-Edit treatments than in the others. We control for this
and other essay characteristics in our analysis and find that it does not affect our results.
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Table B2. Treatment balance of writers

No- Feedback
Feedback Only Compete C-Hidden Edit

N=98 N=184 N=192 N=18 N =188
mean s.d. mean s.d. mean s.d. mean s.d. mean s.d. p-value

Female 0.48 0.50 0.49 0.50 0.49 0.50 0.50 0.50 0.49 0.50
Gender 0.999

Male 0.52 0.50 0.51 0.50 0.51 0.50 0.50 0.50 0.51 0.50

18-30 0.29 0.45 0.28 0.45 0.27 0.44 0.28 0.45 0.35 0.48
Age 31-50 0.52 0.50 0.45 0.50 0.51 0.50 0.52 0.50 0.45 0.50 0.446

51-84 0.19 0.40 0.27 0.45 0.23 0.42 0.21 0.41 0.20 0.40

Arab 0.01 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.07

Asian 0.10 0.30 0.06 0.24 0.06 0.23 0.06 0.24 0.11 0.32

o Black 0.04 0.20 0.03 0.18 0.02 0.12 0.03 0.18 0.03 0.16
Ethnicity . 0.475

White 0.79 0.41 0.88 0.33 0.89 0.31 0.86 0.35 0.82 0.39

Mixed heritage 0.03 0.17 0.02 0.13 0.03 0.17 0.02 0.15 0.02 0.13

Other 0.03 0.17 0.01 0.10 0.01 0.07 0.03 0.16 0.02 0.14

School 0.15 0.36 0.10 0.31 0.12 0.33 0.11 0.32 0.11 0.31

Sixth form 0.14 0.35 0.18 0.38 0.19 0.39 0.16 0.37 0.16 0.37
Education Some university 0.10 0.30 0.15 0.36 0.09 0.28 0.08 0.27 0.10 0.30 0.844

Undergraduate degree 0.39 0.49 0.38 0.49 0.39 0.49 0.41 0.49 0.41 0.49

Graduate degree 0.21 0.41 0.19 0.39 0.22 0.41 0.24 0.43 0.22 0.41
English mother tongue 0.89 0.32 0.95 0.22 0.94 0.24 0.90 0.30 0.87 0.34 0.029
Grew up in UK 0.86 0.35 0.93 0.25 0.92 0.28 0.89 0.31 0.86 0.35 0.097
Spacing error in the feedback 0.81 0.39 0.85 0.36 0.82 0.39 0.85 0.36 0.601
Spacing error in the essay 0.76 0.43 0.82 0.39 0.90 0.30 0.81 0.40 0.90 0.30 0.001
Feedback from male evaluator 0.43 0.50 0.46 0.50 0.49 0.50 0.46 0.50 0.45 0.50 0.671

Note: All writers who had complete submissions for Parts 1 and 3. Means and standard deviations
are calculated separately by treatment. Spacing errors in the text written by evaluators in the No-
Feedback treatment are not included since those assessments were not shared with them. The p-values
are derived from y? tests of the variable categories and the writers’ assigned treatment.

Table B3 shows the descriptive statistics of all evaluators who completed Part 2. Sim-
ilarly to the writers, 30% finished high school and 69% are 31 years or older. The table
also shows statistics by the evaluators’ gender. For these statistics, since those who se-
lected “Other” as their gender make up less than 1% of the sample, we considered only
those who indicated their gender as female or male. For each variable, the table displays
the p-value obtained when testing whether there is a significant gender difference using
x? tests. The evaluators’ variables are almost all balanced across genders. The only vari-
able showing a significant gender difference is growing up in the UK, although this is no
longer the case if we adjust p-values with the Benjamini-Hochberg method for multiple
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comparisons.

Table B3. Descriptive statistics of evaluators by gender

All Female Male
N = 1560 N =785 N =765 diff in. p-

mean s.d. mean s.d. mean s.d. means value

Female 0.50 0.50
Gender Male 0.49 0.50
Other 0.01  0.08
18-30 0.30 046 030 0.46 0.30 0.46 0.00
Age 31-50 0.47 050 047 0.50 047 0.50 0.00 0.987
51-83 0.23 042 0.23 042 0.23 042 0.00
Arab 0.00 0.06 0.00 0.05 0.00 0.06 0.00
Asian 0.08 0.28 0.08 0.27 0.09 0.29 0.02
o Black 0.03 0.16 0.03 0.17 0.02 0.15 -0.01
Ethnicity . 0.431
White 0.85 036 086 0.35 0.84 037 -0.03
Mixed heritage 0.02 0.12 0.01 0.12 0.02 0.13 0.00
Other 0.02 0.14 0.02 0.12 0.03 0.16 0.01
School 0.11 031 0.11 031 0.11 0.31 0.00
Sixth form 0.19 039 0.19 040 0.17 0.38 —0.02
Education Some university 0.10 0.30 0.09 0.28 0.11 0.32 0.03 0411
Undergraduate degree 0.41 0.49 0.41 049 0.42 0.49 0.02
Graduate degree 0.20 040 0.20 040 0.19 0.39 -0.02
English mother tongue 0.92 027 092 027 094 0.24 0.02 0.179
Grew up in UK 091 029 090 0.30 0.93 0.25 0.03 0.033

Gave feedback to a female writer 0.51 0.50 052 050 050 0.50 —-0.02 0.546

Spacing error in the essay 085 036 0.84 036 0.8 0.36 0.01 0.838

Note: All evaluators who took part in Part 2. Columns for Female and Male evaluators exclude ten
evaluators who indicated “Other” as their gender. Means and standard deviations are calculated
overall and separately by gender. The p-values are derived from x? tests of the variable categories
and the evaluators’ gender.

Table B4 shows that variables are almost all balanced across treatments. The only
variable showing a significant difference across treatments is the presence of computer-
generated spacing errors in the essay they graded. This difference remains significant after
adjusting p-values with the Benjamini-Hochberg method for multiple comparisons. There
are fewer of these errors in the No-Feedback treatment than in the feedback treatments.
This treatment is not used in the analysis of belief-updating and decision-making, but it
is used in sentiment analysis. We find that controlling for the presence of spacing errors
and other essay characteristics does not affect our results.
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Table B4. Treatment balance of evaluators

No-

Feedback
N =123

Feedback
Only Compete  C-Hidden Edit
N=241 N=421 N =436 N =339

mean s.d. mean s.d. mean s.d.

mean s.d. mean s.d.

p-value

Female 0.51 0.50 0.51 0.50 0.49 0.50 0.50 0.50 0.51 0.50
Gender Male 0.49 0.50 0.49 0.50 0.50 0.50 0.49 0.50 0.48 0.50 0.989
Other 0.00 0.00 0.00 0.06 0.01 0.08 0.01 0.08 0.01 0.09
18-30 0.28 0.45 0.34 0.47 0.30 0.46 0.29 0.45 0.32 0.47
Age 31-50 0.53 0.50 0.44 0.50 0.47 0.50 0.49 0.50 0.43 0.50 0.592
51-83 0.19 0.39 0.22 0.42 0.23 0.42 0.22 0.41 0.25 0.43
Arab 0.01 0.09 0.00 0.00 0.00 0.05 0.00 0.05 0.01 0.08
Asian 0.09 0.29 0.06 0.24 0.09 0.28 0.07 0.26 0.11 0.31 0.195
o Black 0.01 0.09 0.05 0.22 0.03 0.16 0.02 0.13 0.03 0.18
Ethnicity .
White 0.85 0.35 0.87 0.34 0.84 0.37 0.87 0.33 0.82 0.39
Mixed heritage 0.02 0.13 0.01 0.11 0.02 0.14 0.02 0.14 0.01 0.08
Other 0.02 0.15 0.00 0.06 0.02 0.15 0.02 0.13 0.03 0.17
School 0.12 0.33 0.10 0.30 0.10 0.30 0.09 0.29 0.13 0.34
Sixth form 0.15 0.35 0.20 0.40 0.18 0.38 0.20 0.40 0.18 0.38 0.458
Education Some university 0.13 0.34 0.11 0.32 0.08 0.28 0.10 0.30 0.11 0.31
Undergraduate degree 0.36 0.48 0.42 0.50 0.45 0.50 0.39 0.49 0.40 0.49
Graduate degree 0.24 0.43 0.17 0.38 0.18 0.39 0.22 0.41 0.18 0.38
English mother tongue 0.96 0.20 0.92 0.27 0.93 0.25 0.93 0.26 0.92 0.27 0.651
Grew up in UK 0.95 0.22 0.90 0.29 0.93 0.26 0.91 0.28 0.90 0.30 0.342
Gave feedback to a female writer 0.48 0.50 0.50 0.50 0.52 0.50 0.50 0.50 0.51 0.50 0.927
Spacing error in the essay 0.74 0.44 0.82 0.39 0.86 0.35 0.84 0.36 0.89 0.31 0.001

Note: All evaluators who took part in Part 2. Means and standard deviations are calculated separately
by treatment. The p-values are derived from x? tests of the variable categories and the evaluators’
assigned treatment.

Appendix C. Supplementary data analysis

This section contains robustness checks and additional analysis for results reported in
Sections 4.1.; 4.2., and 4.3. of the main body of the paper.

C.1. Final grades and prior beliefs

Evaluators in treatments Feedback-Compete and Feedback-Compete-Hidden saw the same
essays. However, in Feedback-Compete-Hidden, they did not see the gendered alias. This
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allows us to isolate the effect of disclosing the writers’ gender to evaluators. The number
of evaluators we can use for this analysis is 893, which includes the 857 evaluators who
provided valid feedback and 36 evaluators who graded the essay but were unable to
provide feedback due to a computer error (as explained in Section A.2.).

We check whether there is a gender difference in grading. Table C1 presents the results
of linear regressions with final grades as the dependent variable. Each evaluator graded
ten essays, which gives us 8,920 observations. Since multiple evaluators saw the same es-
says in both treatments, we use essay fixed effects. Column (1) controls for the treatment
and its interaction with the writers’ gender. Column (2) also controls for the evaluators’
characteristics described in footnote 16. Grades of female writers with disclosed aliases
are 0.03 grade points lower than those with undisclosed aliases. Similarly, grades of male
writers with disclosed aliases are around 0.07 grade points lower than those with undis-
closed aliases. Since these differences are small, we consider that there is no meaningful
difference in the grading.

Table C1. Predicting grades

(1) (2)
Constant 3.13** 3.20*
(0.02) (0.09)
Feedback-Compete —0.06 -0.07
(0.04) (0.04)
Feedback-Compete x Female 0.03 0.03
(0.03) (0.03)
Essay fixed effects v v
Evaluator controls - v
Observations 8930 8930
Evaluators 893 893
adj. R? 0.001 0.003

Note: Linear regressions with the essay grades as the dependent vari-
able. Feedback-Compete is a dummy variable that equals one if the
writer’s alias is disclosed to the evaluator grading the essay and zero
otherwise. Female is a dummy variable indicating that the writer was
female. Each evaluator graded ten essays, and each essay had between
10 and 15 grades. The sample is restricted to essays seen by evalu-
ators in both the Feedback-Compete and Feedback-Compete-Hidden
treatments. Controls include the evaluators’ age, level of education,
ethnic identity, gender, whether English is their native language, and
whether they grew up in the UK. Robust standard errors clustered
on evaluators in parentheses and statistical significance of non-zero
coefficients indicated by * p < 0.05 and ** p < 0.01.

C.2. Characteristics of feedback

Table C2 summarizes the sentiment variables generated with NLP methods (see Section
D).
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To visualize the sentiment data, we divide feedback into three groups based on the
(unseen) grade that accompanies the text: grades of 1 or 2 form the low group, grade 3
the medium group, and grades of 4 or 5 the high group. Figure C1 shows the box plot
of the GPT sentiment score within the accompanying grade groups. Despite substantial
variation within groups, a clear positive relationship exists with the GPT sentiment score.

1.0

0.5

0.0

GPT sentiment

-0.5

feedback

Note: Box plots of the GPT sentiment score of the evaluators’ written text depending on the accompa-
nying grade group. The data is shown separately for evaluators who knew that their assessment would
be shared with writers (Feedback) and those who knew it would not (No-Feedback). The accompany-
ing grade groups are: Low for grades 1 or 2, Medium for grade 3, and High for grades 4 or 5. The
GPT sentiment score ranges from —1 (negative sentiment) to +1 (positive sentiment). The lower and
upper bounds of the box correspond to the first and third quartiles. The points correspond to outliers
that exceed 1.5 times the inter-quartile range. The sample consists of evaluators from all treatments

Low

Table C2. Feedback statistics of evaluators

Participant Variable N  mean s.d.

Evaluators GPT sentiment 1560 0.32 0.46
GNL sentiment 1560 0.13 0.41

Note: The data corresponds to evaluators from all treat-
ments with a complete submission. GPT and GNL sen-
timent are on a scale from —1 (negative sentiment) to +1
(positive sentiment).

Medium High Low Medium
Feedback No-Feedback

Figure C1. Box plot of the GPT sentiment of the evaluators’ text depending on
the accompanying grade and whether the text would be shared with writers as

(N = 1437 for Feedback and N = 123 for No-Feedback).

We next address the concern that the findings of our sentiment analysis may be specific
to the tool we used, OpenAIl’s GPT. We use an alternative sentiment score from Google
Natural Language (GNL) and replicate our main findings. Figure C2 uses the GNL
sentiment measure and visually confirms the “kindness” effect (Result 1).
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Figure C2. GNL sentiment of the evaluators’ text depending on the accompanying
grade and whether the text would be shared with writers as feedback

Note: Mean GNL sentiment score of the evaluators’ written text depending on the accompanying
grade group. The data is shown separately for evaluators who knew that their assessment would be
shared with writers (Feedback) and those who knew it would not (No-Feedback). The accompanying
grade groups are: Low for grades 1 or 2, Medium for grade 3, and High for grades 4 or 5. The GNL
sentiment score ranges from —1 (negative sentiment) to +1 (positive sentiment). Error bars indicate
95% confidence intervals. The sample consists of evaluators from all treatments (N = 1437 for Feedback
and N = 123 for No-Feedback).
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(a) Female writers (b) Male writers

Figure C3. GNL sentiment of the evaluators’ text depending on the writers’ gender,
the accompanying grade, and whether the text would be shared with writers as
feedback

Note: Mean GNL sentiment score of the evaluators’ written text depending on the accompanying
grade group and the writers’ gender. The data is shown separately for evaluators who knew that their
assessment would be shared with writers (Feedback) and those who knew it would not (No-Feedback).
The accompanying grade groups are: Low for grades 1 or 2, Medium for grade 3, and High for grades 4
or 5. The GNL sentiment score ranges from —1 (negative sentiment) to +1 (positive sentiment). Error
bars indicate 95% confidence intervals. The sample consists of evaluators from all treatments where
writer aliases were disclosed (N = 1001 for Feedback and N = 123 for No-Feedback).

Table C3 contains linear regressions of the evaluators’ GNL sentiment score on the
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accompanying grade, the gender of the writer, and whether the evaluator was in the
No-Feedback or one of the Feedback treatments. We replicate the findings of Table 2:
namely, GNL sentiment scores of evaluators in No-Feedback are more negative than those
of evaluators in the Feedback treatments, but the gap narrows for higher accompanying

grades.
Table C3. GNL sentiment of the evaluators’ text

(1) (2) (3) (4) (5)

Constant 0.03 0.03 0.04 0.04 0.07
(0.02) (0.02) (0.04) (0.04) (0.08)
Accompanying grade 0.60** 0.58** 0.57** 0.58** 0.57**
(0.02) (0.02) (0.02) (0.03) (0.04)
No-Feedback —-0.36"  —0.38"* —0.44** —0.46"*  —0.50**
(0.07) (0.07) (0.11) (0.10) (0.11)
No-Feedback x Accompanying grade 0.24** 0.31** 0.32**
(0.06) (0.08) (0.08)

Female 0.05 0.05 0.02
(0.05) (0.05) (0.05)

No-Feedback x Female 0.10 0.10 0.10
(0.15) (0.14) (0.14)

Accompanying grade x Female —0.07 —0.06
(0.05) (0.05)

No-Feedback x Accompanying grade —0.08 —0.09
x Female (0.13) (0.13)

Essay GPT sentiment 0.04
(0.03)

Controls - - - - v
N 1560 1560 1124 1124 1124
adj. R? 0.368 0.372 0.347 0.354 0.360

Note: Linear regressions of the GNL sentiment score of the evaluators’ text as the dependent vari-
able. No-Feedback is a dummy variable indicating the evaluator’s comments would not be shared
with the writer. Female is a dummy variable indicating the writer was female. The accompanying
grade is the grade assigned by the evaluator who wrote the comments. Essay GNL sentiment is
the GNL sentiment score of the essay’s text. Columns (1) and (2) utilize the entire sample of
evaluators. In columns (3)-(5), observations from the Feedback-Compete-Hidden treatment were
dropped since gender was not disclosed to the evaluators. All continuous variables—the GNL sen-
timent score, the accompanying grade, and the essay GNL sentiment score—are standardized to
have a mean of zero and a standard deviation of one. Controls include the evaluators’ age, ethnic
identity, gender, level of education, whether English is their native language, whether they grew up
in the UK, their treatment assignment, the presence of spacing errors in the essay, and the number
of characters in the essay. Robust standard errors in parentheses and statistical significance of
non-zero coefficients is indicated by * p < 0.05 and ** p < 0.01.

Next, we examine the finding of no gender differences in the feedback given to writers

(Result 2).
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writers’ gender, the accompanying grade, and whether the alias was visible to evaluators.
The kindness effect is seen for both genders. Columns (3) to (5) of Table C3 replicate
the same findings in Table 2. There is no statistically significant gender difference in the
sentiment of text or the effect of the No-Feedback treatment. As seen in column (5), the
results are robust to the inclusion of controls for evaluator and essay characteristics and
the GNL sentiment of the writer’s essay.

As mentioned in the paper, we can utilize a feature of our experimental design that
enables us to isolate the effect of a writer’s gender being disclosed to the evaluators. In
Feedback-Compete, we disclosed the writer’s alias to the evaluators, whereas in Feedback-
Compete-Hidden, the same essays were shown to evaluators without the alias disclosed.
Hence, we can control for the essay and estimate the effect of the alias being disclosed.
Table C4 contains the linear regressions of the GNL sentiment score on treatment in-
dicators, the accompanying grade, and their interactions with the writer’s gender. We
include essay fixed effects and standardize both the sentiment scores and the accompa-
nying grades. Column (2) also controls for evaluator characteristics (see footnote 16).
Regressions are restricted to writers in Feedback-Compete and Feedback-Compete-Hidden
treatments. We replicate the findings from Table 3. Namely, there are no statistically
significant differences in the sentiment of feedback when the writer’s gender is disclosed.
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Table C4. GNL sentiment depending on whether the writers’ gender is disclosed

(1) (2)

Constant 0.05 0.05
(0.04) (0.04)

Feedback-Compete-Hidden —0.08 —0.06
(0.09) (0.09)
Accompanying grade 0.60** 0.58**
(0.06) (0.06)

Feedback-Compete-Hidden x Female —0.04 —0.09
(0.12)  (0.13)

Accompanying grade x Female —0.11 —0.11
(0.08) (0.08)

Essay fixed effects v v

Controls - v
N 857 857
adj. R? 0.418 0.415

Note: Linear regressions of the GNL sentiment score of the feedback text
as the dependent variable in treatments Feedback-Compete and Feedback-
Compete-Hidden. Feedback-Compete-Hidden is a dummy variable indicating
the writer’s gender was not disclosed to the evaluator. The accompanying
grade is the grade assigned by the evaluator who wrote the feedback. Fe-
male is a dummy variable indicating the writer was female. Since the same
essays were used across treatments, we control for essay characteristics by
including essay fixed effects. All continuous variables—the GNL sentiment
score and the accompanying grade—are standardized to have a mean of
zero and a standard deviation of one. Controls include the evaluators’ age,
ethnic identity, gender, level of education, whether English is their native
language, and whether they grew up in the UK. Robust standard errors in
parentheses and statistical significance of non-zero coefficients is indicated
by * p < 0.05 and ** p < 0.01.

C.3. A simple model of belief-updating

In this section, we describe a simple model of belief-updating in which an individual
responds positively to good news, negatively to bad news, and neutrally to neutral news.

A writer composed an essay that was graded by ten evaluators, each of whom assigned a
number grade g € {1,2,3,4,5}. An evaluator’s grade is an i.i.d. draw from a probability
distribution € over {1,2,3,4,5}. We can think of € as describing the quality of the essay.
Thus, # = (0.07,0.08,0.15,0.60,0.10) indicates a high-quality essay that will most likely
be graded a 4 but with elements that could result in a grade 1 with a 7% chance, 2 with
an 8% chance, and so forth. Alternatively, grade dispersion could be due to idiosyncrasies
of the graders.

The writer is uncertain of the quality of their essay and has a prior belief 7 over
possible #’s. A standard approach in a setting like this is to model the writer’s prior 7
as a Dirichilet distribution. In this instance, the Dirichilet distribution is characterized
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by a five-dimensional vector € R% with the feature that the mean belief is given by
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Thus, the expected value of 6 is a multinomial distribution in which the probability of
observing a draw of j is x;/ > ;. The writer’s initial expectation of their average grade
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Suppose a writer receives written feedback from the first evaluator and correctly infers
that g = k. The Dirichilet has the property that, after observing a grade draw of k, the
posterior of 7 (z) is

w(x| k)= (1, -,z +1,-  x5).

Hence, the writer’s updated mean belief is

T e+ 1 T
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and the writer’s updated belief of their average grade is
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It is easy to verify that the writer updates their expected belief upward if and only if
k > z. Moreover, if (k' — z) > (k—z) > 0, the writer’s updated mean is greater following
k' than k.

C.4. Reactions to Feedback

Figure C4 shows the grade belief adjustments of individual writers depending on their
accompanying grade group. Writers are labeled according to the gap between their ac-
companying grade group and prior-belief group. Red lines correspond to writers who got
bad news: their accompanying grade group is below their prior-belief group. Lavender
lines correspond to writers who got neutral news: their accompanying grade group equals
their prior-belief group. Green lines correspond to writers who got good news: their ac-
companying grade group is above their prior-belief group. Note that the figure does not
convey the density of writers with the same accompanying grade group, prior, and pos-
terior. The majority of belief adjustments align with the news received. For example,
66.9% of writers who received bad news adjust their belief downward, while 75.6% of
writers who received good news adjust their belief upward.
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Figure C4. Individual belief adjustment in response to different types of feedback

Note: Individual writers’ prior and posterior beliefs depending on the accompanying grade group: Low
(grades 1 and 2), Medium (grade 3), and High (grades 4 and 5). Beliefs are labeled as good news
(in green) if the accompanying grade group is above the prior-belief group, as bad news (in red) if it
is below, and as neutral news (in lavender) if it is equal. The prior-belief group is Low for priors in
the range [1,2.5], Medium for those in the range (2.5,3.5)), and High for those in the range [3.5,5].
The sample consists of writers in the Feedback-Only, Feedback-Compete, and Feedback-Compete-Hidden
treatments (N = 561).

As mentioned in the paper, we examine whether writers correctly interpret qualita-
tive feedback by estimating regression of the form p! = By + Ba(g; — 1) + v X; + €,
where 1} denotes writer i’s posterior grade belief, 9 their prior grade belief, g; the grade
accompanying their feedback, and X; is the vector of controls. Note that g; — u? > 0
indicates good news, g; — p? < 0 bad news, and g; — ¥ = 0 neutral news. Hence, if
writers correctly identify good from bad news and update beliefs in the right direction,
then fy should be positive. Moreover, if writers recognize when they receive neutral
news, then their posterior belief should equal their prior belief, implying 5; = 1. Ta-
ble C5 contains the regression results. Column (1) corresponds to the regression de-
scribed above, estimated with all writers from the Feedback-Only, Feedback-Compete, and
Feedback-Compete-Hidden treatments. Column (2) additionally controls for writer and
essay characteristics (see footnote 20). Columns (3) and (4) restrict the sample to solely
female or male writers, respectively. The coefficients of these regressions are depicted
graphically in Figure 6. In all regressions, the coefficient of the grade-prior gap () is
positive and statistically significant (p < 0.01), and the coefficient of the prior grade belief
(1) is very close to 1. Moreover, when we estimate the regressions separately for women
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and men, we find very similar coefficients. If we use seemingly unrelated estimation to
compare these coefficients across regressions (White, 1994), we find they are statistically
indistinguishable across genders (p = 0.83 for ; and p = 0.35 for f).

Table C5. Observed and ideal grade belief-updating

Observed Ideal

All Female Male All Female Male
(1) (2) (3) (4) (5) (6) (7) (8)

Grade-prior gap (accompanying  0.46** 0.45""  0.43**  0.46** 0.53** 0.49"* 0.50** 047"
grade — prior grade belief) (0.02) (0.03) (0.03) (0.04) (0.02) (0.02) (0.03) (0.03)
Prior grade belief 1.02**  0.99** 0.99** 1.00" 0.99** 0.92** 0.96** 0.90**

(0.01) (0.02) (0.02) (0.02) (0.01) (0.02) (0.03) (0.02)

Controls - v v v - v v v
N 561 561 278 283 561 561 278 283
adj. R? 0.957 0.957 0.953 0960 0.960 0.965 0.964 0.963

Note: Estimated coefficients from linear regressions. In columns (1) to (4), the dependent variable is
the writer’s posterior grade belief. In columns (5) to (6), the dependent variable is the writer’s final
grade. Asindependent variables, we use the writer’s prior grade belief and their grade-prior gap, defined
as the difference between the grade accompanying the writer’s feedback and their prior grade belief.
The precise specification is described in footnote 19. Columns (1) and (5) do not include additional
independent variables. All other columns include controls for writer and essay characteristics. Columns
(3) and (7) restrict the sample to only female writers, and columns (4) and (8) to only male writers. The
sample is restricted to writers in the Feedback-Only, Feedback-Compete, and Feedback-Compete-Hidden
treatments. Controls include the writers’ age, level of education, ethnic identity, gender, whether
English is their native language, whether they grew up in the UK, their treatment assignment, the
presence of spacing errors in their essay or feedback, and the number of characters in their feedback.
Robust standard errors in parentheses and statistical significance of non-zero coefficients indicated by
* p<0.05 and ** p < 0.01.

Table C5 also contains regressions to evaluate what would be the ideal belief-updating:
namely, adjusting beliefs such that the posterior matches the actual final grade. To
do this, we re-estimate the same regressions but we use the writer’s final grade as the
dependent variable instead of their posterior belief. Mirroring the previous regressions,
column (5) corresponds to the regression without controls, column (6) adds controls for
writer and essay characteristics, column (7) restricts the sample to female writers, and
column (8) to male writers. These coefficients are depicted graphically in Figure 7.

Comparing the coefficients of the grade-prior gap across regressions suggests that, on
average, writers underreact to feedback and fail to correct for their initial overestimation
of their performance. Using seemingly unrelated estimation to test coefficients across
regressions, we find that the coefficient of the grade-prior gap is significantly smaller in
column (1) compared to column (5) (p = 0.02) and is close to being statistically smaller
in column (2) compared to column (6) (p = 0.10). Conversely, the coefficients of the
prior grade belief tend to be smaller for ideal updating compared to observed updating
(with and without controls, p < 0.01), and significantly lower than 1 when controls are
included (p < 0.01 with controls and p = 0.26 without). Comparing columns (3) and
(7) suggests that female writers underreact to feedback relative to the ideal, with the
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difference being close to statistical significance (p = 0.08), but they place the appropriate
weight on their prior grade beliefs (p = 0.30). Comparing columns (4) and (8) suggests
that male writers’ reaction to feedback is close to the ideal (p = 0.71), but they place too
much weight on their prior grade beliefs (p < 0.01).

Next, we relax the assumption that writers respond symmetrically to good and bad
news. Table C6 presents regression results where the dependent variable is the writer’s
posterior grade belief. As before, we include the writer’s prior grade belief and the grade-
prior gap as independent variables. To test for asymmetric updating, we introduce two
dummy variables: ‘Bad news,” which equals one when the accompanying grade is lower
than the writer’s prior belief, and ‘Good news,” which equals one when the accompanying
grade is higher. We interact each dummy variable with the grade-prior gap to allow
belief-updating to differ based on the direction of the news. The regression in column (1)
does not include other covariates, while that in column (2) includes controls for writer
and essay characteristics.

We find that writers’ response to good news is somewhat stronger than to bad news.
Directionally, these findings are consistent with papers that uncover a positive asymmetry
when updating to quantitative feedback (Mobius et al., 2022; Zimmermann, 2020; Eil
and Rao, 2011). However, in our case, the difference between the two coefficients is
not statistically significant (Wald tests, p = 0.22 without controls and p = 0.21 with
controls). Hence, we cannot reject that belief-updating is symmetric, at least in the
context of qualitative feedback
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Table C6. Observed grade belief-updating with differential responses to good and
bad news

(1) (2)

Bad news 0.09 0.08
(0.10) (0.10)

Good news 0.10 0.09

(0.11) (0.11)
Bad news x Grade-prior gap (accompanying grade — prior grade belief) 0.39** 0.37**
(0.06) (0.06)
Good news x Grade-prior gap (accompanying grade — prior grade belief)  0.50** 0.49**
(0.07) (0.07)
Prior grade belief 0.98** 0.96**
(0.02) (0.02)

Controls - v
N 561 561
adj. R? 0.957 0.957

Note: Estimated coefficients from linear regressions with the writer’s posterior grade belief as the de-
pendent variable. As independent variables, we use the writer’s prior grade belief, a dummy variable
called ‘Bad news’ indicating that the feedback’s accompanying grade is lower than the prior grade be-
lief, a dummy variable called ‘Good news’ indicating that the feedback’s accompanying grade is higher
than the prior grade belief, and the interaction of these dummies with the writer’s grade-prior gap
(i.e., the difference between the feedback’s accompanying grade and the writer’s prior grade belief).
Column (1) does not include additional covariates, while column (2) includes controls for writer and
essay characteristics. The sample is restricted to writers in the Feedback-Only, Feedback-Compete, and
Feedback-Compete-Hidden treatments. Controls include the writers’ age, level of education, ethnic iden-
tity, gender, whether English is their native language, whether they grew up in the UK, their treatment
assignment, the presence of spacing errors in their essay or feedback, and the number of characters in
their feedback. Robust standard errors in parentheses and statistical significance of non-zero coefficients
indicated by * p < 0.05 and ** p < 0.01.

C.5. Competition

First, we evaluate whether the results concerning the encouragement channel are sen-
sitive to the sentiment score used to identify it. Table C7 reproduces the regressions
used in Table 4 using GNL sentiment scores instead of the GPT sentiment scores. In
all regressions, the dependent variable is a binary indicator equal to one if the writer
chose to compete. Column (1) reproduces the regression in column (3) of Table 4 using
the GNL sentiment score as the only independent variable. Column (2) reproduces the
regression in column (5) of Table Table 4, which includes the writers’ posterior grade
belief along with the GNL sentiment score as independent variables. Finally, column
(3) reproduces the regression in column (7) of Table 4, which adds controls for writer
and essay characteristics. The GNL sentiment score very closely replicates the estimates
of the GPT sentiment score. In particular, both the posterior belief and the sentiment
score are positive and statistically significant when considered together, suggesting that
feedback tone has an impact on the decision to compete beyond its impact on beliefs.
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Table C7. Effects of feedback on the choice to compete with GNL sentiment

(1) (2) (3)

Constant 0.68** 0.68** 0.68***
(0.02) (0.02) (0.02)
Posterior grade belief 0.19** 0.19**
(0.02) (0.02)
GNL sentiment 0.21* 0.12** 0.11%**
(0.02) (0.02) (0.02)
Final grade 0.02
(0.02)
Controls - - v
N 377 377 377
adj. R? 0.201 0.325 0.333

Note: Linear regressions where the dependent variable equals one if
the writer chose the competitive payment scheme and zero otherwise.
The posterior grade belief corresponds to writers’ expected final grade
after receiving feedback. GNL sentiment is the GNL sentiment score
of the feedback’s text. Final grade is the average grade given to the
writer by all evaluators. All dependent variables are standardized
to have a mean of zero and a standard deviation of one. Controls
include the writers’ age, ethnic identity, gender, level of education,
whether English is their native language, whether they grew up in
the UK, their treatment assignment, the presence of spacing errors
in the essay, and the number of characters in the essay. The sample
consists of writers in the Feedback-Compete and Feedback-Compete-
Hidden treatments. Robust standard errors in parentheses and sta-
tistical significance of non-zero coefficients is indicated by * p < 0.05
and ** p < 0.01.

In Table C8 we test the robustness of the encouragement channel by allowing for non-
linearity in the belief channel. If the linear specification does not capture the relationship
between posterior beliefs and the decision to compete well, then the feedback variables
may simply be capturing these non-linear effects. A similar argument can be made for the
feedback variables picking up error in the measurement of posterior beliefs (Gillen et al.,
2019). Specifically, instead of including the posterior belief as a continuous variable, we
include dummy variables for each possible posterior grade belief, which ranged from 1 to
5 in increments of one decimal place. In addition to the posterior belief, we include the
feedback’s accompanying grade in column (1), the GPT sentiment score in column (2),
and the GNL sentiment score in column (3). All regressions include controls for writer
and essay characteristics. Table C8 shows that controlling flexibly for the posterior grade
belief does not affect the magnitude or statistical significance of the coefficients of the
accompanying grade or the GPT and GNL sentiment scores. These results suggest that
the encouragement channel is not the result of misspecification or measurement error in
the posterior grade beliefs.
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Table C8. Effects of feedback on the choice to compete controlling flexibly for
beliefs

(1) (2) (3)

Constant 0.42** 0.48** 0.47**

(0.15)  (0.15)  (0.14)
Accompanying grade 0.08**

(0.03)
GPT sentiment 0.11**

(0.03)
GNL sentiment 0.11**
(0.02)

Final grade 0.04 0.04 0.04

(0.03) (0.03) (0.03)
Posterior belief fixed effects v v v
Controls v v v
N 377 377 377
adj. R? 0.358 0.376 0.380

Note: Linear regressions where the dependent variable equals one if
the writer chose the competitive payment scheme and zero otherwise.
The accompanying grade is the grade assigned by the evaluator who
wrote the feedback. GPT and GNL sentiment refer to the sentiment
scores of the feedback’s text, as determined by the GPT and GNL
APIs. Final grade is the average grade given to the writer by all
evaluators. All dependent variables are standardized to have a mean
of zero and a standard deviation of one. The posterior belief fixed ef-
fects correspond to dummy variables for each possible posterior grade
belief, which ranged from 1 to 5 in increments of one decimal place.
Controls include the writers’ age, ethnic identity, gender, level of ed-
ucation, whether English is their native language, whether they grew
up in the UK, their treatment assignment, the presence of spacing
errors in the essay, and the number of characters in the essay. The
sample consists of writers in the Feedback-Compete and Feedback-
Compete-Hidden treatments. Robust standard errors in parentheses
and statistical significance of non-zero coefficients is indicated by *
p < 0.05 and ** p < 0.01.

Gendered beliefs about performance

In the final questionnaire of the Feedback-Compete and Feedback-Compete-Hidden treat-
ments, we asked writers to predict whether women or men performed better in the essay
task by asking them “On average, do you think men or women obtained a better final
grade?” The possible answers, which are abbreviated in the figure, were “Women ob-
tained a much better final grade than men,” “Women obtained a slightly better final
grade than men,” “Women and men obtain equal final grades,” and “Men obtained a
slightly better final grade than women,” and “Men obtained a much better final grade
than women.” Figure C5 plots the distribution of answers depending on the writers’
gender. We can see that the two most common answers were “Women and men obtain
equal final grades” and “Women obtained a slightly better final grade than men.” In
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other words, on average, both female and male writers think that women perform better
in this task.

50%

I Male writers
[ Female writers
40%
30%
20%
10%
00 ‘ -

Men much Men slightly Equal final ~Women slightly Women much
better better grades better better

Figure C5. Beliefs about which gender performs better by the writers’ gender

Note: Histogram of the writers’ responses to the question “On average, do you think men or women
obtained a better final grade?” depending on the respondents’ gender. The sample consists of writers
from the Feedback-Compete and Feedback-Compete-Hidden treatments (N = 377).

Competition error rates

As discussed in Section 4.3. of the paper, writers can make two errors in their choice to
compete: competing when they should not, a false positive, and not competing when they
should, a false negative. We determine these error rates by estimating the probability
that any particular essay would end up in the top three. Given an essay, we randomly
draw nine other essays from the sample of 900 and rank them by their final grade. We
repeat this procedure, drawing with replacement 10,000 times to arrive at the probability
of a top-three placement.

To estimate the impact of the encouragement channel, we construct two counterfactual
predictions of the decision to compete. We regress the choice to compete on the writers’
posterior grade belief and the GPT sentiment of their feedback text (i.e., column (5) in
Table 4). With this regression, we can predict each writer’s probability of competing given
both the belief and encouragement channels. Next, we estimate this same probability but
using only the posterior grade belief as the independent variable (i.e., column (1) in Table
4), which accounts only for the belief channel. Finally, with the estimated probability
of a top-three placement, we construct an indicator variable I' that equals 1 if a writer’s
probability of a top-three placement is greater than 30% and 0 if it is less than 30%.42
For each prediction of competing p we calculate the conditional mean probability of
competing when you should not, i.e. E[p|T" = 0], and the conditional mean probability
of not competing when you should, E[1 — p|I" = 1]. Then, for a false positive error
(competing when you should not), we compute the difference in the mean probability of

A2A risk-neutral writer is indifferent between competing or not with a probability of exactly %30. In
our sample, none of the estimated probabilities equaled exactly %30.
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competing p, both with and without the impact of the encouragement channel. If the
mean probability of competing is lower with the encouragement channel than without,
this suggests that the encouragement channel helps reduce this type of error. We repeat
the procedure for a false negative error (not competing when you should) and the mean
probability of not competing 1 — p. As robustness checks, we utilize other variables that
capture the encouragement channel: the GNL sentiment of the feedback text and the
unseen grade accompanying the feedback.

Table C9 contains the results of this analysis. The presence of the encouragement
channel helps reduce the likelihood of committing both types of errors. For example, row
(A) contains the mean probability of competing for those who are better off not competing
when we exclude the encouragement channel, 62.3%. If we consider the encouragement
channel as captured by the GPT sentiment, row (B), we see a statistically significant
reduction in the likelihood of making a false positive error of 1.3 percentage points (p <
0.05). For the false negative error, we find that the encouragement channel significantly
reduces it by 2.4 percentage points (p < 0.01). These results suggest that the content of
qualitative feedback is useful to writers in reducing the likelihood of these two types of
errors.

Table C9. The effect of feedback on error types for the competition choice

Difference with the
probability in (A)

False Positive False Negative False Positive False Negative

1) 2) 3) (1)
(A) Posterior grade belief 62.3 22.0
(B) GPT sentiment 61.0 19.6 1.3* 2.4**
(C) Accompanying grade 60.1 19.0 2.2%* 3.0**
(D) GNL sentiment 60.6 20.0 1.7+ 2.0%*

Note: The effect of the encouragement channel on the likelihood of making false positive and false
negative errors with respect to the choice to compete. Column (1) contains estimates of the mean
probability of competing for writers who commit a false positive error (competing with a less than 30%
chance of placing in the top three). The estimate of row (A) is based on the regression in column (1) of
Table 4. The estimates of rows (B), (C), and (D) are based on the regressions in columns (5), (6), and
(7) of Table 4. Column (2) contains the mean probability of not competing for writers who commit
a false negative error (not competing with a greater than 30% chance of placing in the top three).
Column (3) contains the difference in the mean probability of competing between row (A) column (1)
and individually each row (B) to (D). Column (4) contains the difference in the mean probability of
not competing between row (A) column (2) and individually each of row (B) to (D). For columns (3)
and (4), a positive value indicates that including the encouragement channel reduces the likelihood
of committing a particular error. The posterior grade belief corresponds to writers’ expected final
grade after receiving feedback. The accompanying grade is the grade assigned by the evaluator who
wrote the feedback. GPT (GNL) sentiment is the GPT (GNL) sentiment score of the feedback’s text.
Statistical significance of non-zero coefficients is indicated by * p < 0.05 and ** p < 0.01. The sample
consists of writers from the Feedback-Compete and Feedback-Compete-Hidden treatments (N = 377).

We also look at this by gender. We follow the same procedure as above, but we use
the regressions in Table 4, which estimate separate coefficients by gender. Table C10
contains the results split by gender. We find that for all three measures, female and male
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writers make fewer errors of both types with the inclusion of the encouragement channel.
However, for some of the male estimates, we can not rule out that there is no statistically
significant effect. Furthermore, when comparing the gender difference in the benefit for
the two types of errors, female writers benefit more than male writers. This is consistent
with the encouragement channel playing a greater role for female writers.

Table C10. The effect of feedback on error types for the competition choice by
gender

Difference with (A)  Gender difference

False False False False False False
Positive Negative Positive Negative Positive Negative
Gender (1) (2) (3) (4) (5) (6)

(A) Posterior grade belief Female 70.0 19.4

Male 55.1 24.8
(B) GPT sentiment Female 67.6 15.7 2.5* 3.6™*
+2.2 +2.6
Male 54.8 23.7 0.2 1.1
C) A i d F 1 66.5 15.1 3.5 4.2%*
(C) Accompanying grade emale 125 to4
Male 54.1 229 1.0* 1.8**
(D) GNL sentiment Female 66.9 16.3 3.1% 3.0%
+2.7 +2.0
Male 54.6 23.7 0.4 1.0

Note: The effect of the encouragement channel on the likelihood of making false positive and false
negative errors with respect to the choice to compete by writer gender. Column (1) contains estimates
of the mean probability of competing for writers who commit a false positive error (competing with a
less than 30% chance of placing in the top three). The estimate of row (A) is based on the regression
in column (1) of Table 5. The estimates of rows (B) and (C) are based on the regressions in columns
(3) and (2) of Table 5, and those of (D) of an equivalent regression using the GNL sentiment score.
Column (2) contains the mean probability of not competing for writers who commit a false negative
error (not competing with a greater than 30% chance of placing in the top three), split by writer gender.
Column (3) contains the difference in the mean probability of competing between row (A) column (1)
and individually each row (B) to (D). Column (4) contains the difference in the mean probability of not
competing between row (A) column (2) and individually each of row (B) to (D). For columns (3) and (4),
a positive value indicates that including the encouragement channel reduces the likelihood of committing
a particular error. Columns (5) and (6) indicate the gender differences in the differences of columns (3)
and (4) respectively, calculated as the female difference minus the male difference, with positive values
indicating that females are predicted to make fewer errors with the inclusion of the encouragement
channel. The posterior grade belief corresponds to writers’ expected final grade after receiving feedback.
The accompanying grade is the grade assigned by the evaluator who wrote the feedback. GPT (GNL)
sentiment is the GPT (GNL) sentiment score of the feedback’s text. Statistical significance of non-
zero coefficients is indicated by * p < 0.05 and ** p < 0.01. The sample consists of writers from the
Feedback-Compete and Feedback-Compete-Hidden treatments (N = 377).

C.6. Editing

In all the tables of this section, any variables generated with NLP methods have been
applied to the clean feedback text (see Section D for details).
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Figure C6. The percentage of writers who chose to edit depending on their inferred
posterior grade belief

Note: Bar graphs of the percentage of writers who choose to edit their essay depending on their
inferred posterior grade belief. Inferred posterior grades are estimated using the coefficients of the
belief-updating regression (see footnote 19) using writer observations from Feedback-Only, Feedback-
Compete, and Feedback-Compete-Hidden. For each writer in Feedback-FEdit, we predict their posterior
based on these coefficients and the observed values of their prior grade belief and the difference between
the accompanying grade and this prior. Each bar plots the fraction of writers who edit when their
inferred posterior grade belief is Low, in the range [1,2.5], Medium, in the range (2.5, 3.5), or High, in
the range [3.5,5]. Error bars indicate 95% confidence intervals. The sample consists of writers in the
Feedback-Edit treatment (N = 188).

In this section, we analyze the choice to edit. For the choice to compete, the worse
a writer believes they performed, the less likely they are to compete. For the editing
decision, the comparative static is not clear-cut. Suppose a writer believes they performed
badly. On the one hand, they may want to improve their essay by editing; on the other
hand, they might believe they are simply poor writers, so that editing would not help.
There is no natural hypothesis to make regarding the relationship between how a writer
believed they performed and their editing choice.

We cannot directly empirically examine this relationship, since those who chose to edit
were asked to predict the grade of their edited essay, but not the grade of their original
essay. However, we can use the regression described in footnote 19 to infer the writers’
posterior grade beliefs about their original essays, based on their prior grade beliefs and
the gap between the accompanying grade and their prior grade.*? Figure C6 plots the
percentage of those who edited against the inferred posterior grade belief buckets, both
overall and by gender. Although we observe a downward trend, the error bands indicate
that the relationship is not statistically significant.

In Table C11, we use a linear probability specification to analyze the edit decision. The
independent variables are standardized with a mean of zero and a standard deviation
of one. In column (1), we use only the inferred posterior grade belief. The estimate is
negative, in line with Figure C6a, but the magnitude is small and the coefficient is not
statistically significant. In column (2), we use only the GPT sentiment of the feedback
text. We find no statistically significant relationship between the sentiment and the choice
to edit. Given this null result, could it be that we are underpowered to detect any effects?
Due to the novelty of our research design, there was no prior literature to inform power

A3The coefficients are estimated from the writer data of treatments: Feedback-Only, Feedback-Compete,
and Feedback-Compete-Hidden.
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calculations. Hence, we employ an ex-post power analysis for the minimum detectable
effect size (Dupont and Plummer, 1998). To run this test, we assume particular parameter
values for n = 188. We use the standard of detecting 80% of true effects and the default
value of 1 for standard deviation. The effect size 0 for a linear regression is defined as
the difference between the alternative and null values of the slope multiplied by the ratio
of the standard deviations of the covariate to the error term. Under our assumptions,
we estimate a 6 = 0.21. Given our coefficient estimates in Table C11, it is possible that
our study is underpowered to detect any effects. This suggests that further research is
needed to determine how the content of the feedback affects this particular decision.

Table C11. Possible determinants of the choice to edit

(1) (2) (3) (4) (5) (6)

Constant 0.37** 0.37** 0.37** 0.37** 0.37** 0.37**
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Inferred posterior grade belief —0.04

(0.03)
GPT sentiment 0.00
(0.03)
GNL sentiment —0.06
(0.03)
Prior grade belief —0.03
(0.03)
Final grade —0.01
(0.04)
Accompamying grade —0.03
(0.03)
N 188 188 188 188 188 188
adj. R? 0.002 —0.005 0.008 —0.002 —0.005 —0.002

Note: Linear regressions where the dependent variable equals one if the writer chose to edit their
essay. Inferred posterior grades are estimated using the coefficients of the belief-updating regression
(see footnote 19) using writer observations from Feedback-Only, Feedback-Compete, and Feedback-
Compete-Hidden. For each writer in Feedback-Edit, we predict their posterior based on these coeffi-
cients and the observed values of their prior grade belief and the difference between the accompanying
grade and this prior. GPT and GNL sentiment refer to the sentiment scores of the feedback’s text,
as determined by the GPT and GNL APIs. Prior grade beliefs are the writers’ prior beliefs. Final
grade is the average grade given to the writer by all evaluators. The accompanying grade is the grade
assigned by the evaluator who wrote the feedback. All dependent variables are standardized to have
a mean of zero and a standard deviation of one. The sample consists of writers in the Feedback-FEdit
treatment. Robust standard errors in parentheses and statistical significance of non-zero coefficients
is indicated by * p < 0.05 and ** p < 0.01.

These null findings contrast sharply with our results on the choice to compete, where
several statistically significant coefficients are observed. This contrast is perhaps unsur-
prising, given that a higher grade makes competing more attractive but has no clear
implication for editing.
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Table C12. Possible determinants of the choice to edit by writer gender

(1) (2) (3) (4) (5) (6)

Constant 0.36™* 0.35* 0.36** 0.36™ 0.35** 0.35*

(0.05)  (0.05)  (0.05)  (0.05)  (0.05)  (0.05)

Female 0.03 0.04 0.03 0.03 0.04 0.04

0.07)  (0.07)  (0.07)  (0.07)  (0.07)  (0.07)

Inferred posterior grade belief  —0.07

(0.05)
Inferred posterior grade belief 0.06
x Female (0.07)
GPT sentiment 0.00
(0.05)
GPT sentiment x Female —0.01
(0.07)
GNL sentiment —0.03
(0.05)
GNL sentiment x Female —0.05
(0.07)
Prior grade belief —0.04
(0.05)
Prior grade belief x Female 0.02
(0.07)
Final grade —0.02
(0.05)
Finale grade x Female 0.03
(0.07)
Accompanying grade —0.06
(0.05)
Accompanying grade x Female 0.08
(0.07)
N 188 188 188 188 188 188
adj. R? —0.004 —0.015 0.001 —0.011 —0.014 —0.005

Note: Linear regressions where the dependent variable equals one if the writer chose to edit their
essay. Female is a dummy taking the value one if the writer was female. Inferred posterior grades
are estimated using the coefficients of the belief-updating regression (see footnote 19) using writer
observations from Feedback-Only, Feedback-Compete, and Feedback-Compete-Hidden. For each writer
in Feedback-Edit, we predict their posterior based on these coefficients and the observed values of their
prior grade belief and the difference between the accompanying grade and this prior. GPT and GNL
sentiment refer to the sentiment scores of the feedback’s text, as determined by the GPT and GNL
APIs. Prior grade beliefs are the writers’ prior beliefs. Final grade is the average grade given to the
writer by all evaluators. The accompanying grade is the grade assigned by the evaluator who wrote the
feedback. All continuous dependent variables are standardized to have a mean of zero and a standard
deviation of one. The sample consists of writers in the Feedback-FEdit treatment. Robust standard
errors in parentheses and statistical significance of non-zero coefficients is indicated by * p < 0.05 and
** p < 0.01.
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Table C13 presents results from linear regressions where the dependent variable is the
change in final grade: the difference between the new (regraded) and original final grades.
Since previous work has found that feedback is more effective when it is more concrete (see
Yeomans, 2021), we used GPT-3.5 to generate a concreteness score for each feedback. The
precise prompt is available in footnote 25. Column (1) includes this concreteness score
and its interaction with the editing decision. The coefficient of the interaction between
GPT Concreteness and Edited indicates that, among those who edited, each standard
deviation increase in the concreteness score is associated with a 0.13-point improvement
in the final grade. Column (2) shows that the benefit of concrete feedback does not
differ significantly by gender. Columns (3) and (4) show that these results are robust to
including the usual set of controls for evaluator and essay characteristics.

Table C13. Relationship between grade performance, editing, and feedback

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

Constant 0.01 0.00 0.01 0.01
(0.04) (0.05) (0.04) (0.05)

Edited 0.17** 0.19* 0.16* 0.19*
(0.06) (0.09) (0.06) (0.09)

GPT concreteness —0.06 —0.04 —0.07 —0.05
(0.04) (0.05) (0.04) (0.05)

GPT concreteness x Edited 0.13* 0.10 0.15* 0.11
(0.06) (0.08) (0.07) (0.08)

Female 0.01 0.01
(0.08) (0.08)

Edited x Female —0.03 —0.04
(0.13) (0.13)

GPT concreteness x Female —0.05 —0.07
(0.09) (0.09)

GPT concreteness x Edited x Female 0.06 0.10
(0.13) (0.14)

Controls - - v v
N 188 188 188 188
adj. R? 0.043 0.024 0.059 0.042

Note: Linear regressions where the dependent variable is the difference between the
new (regraded) and original final grades. Edited is a dummy variable indicating the
writer chose to edit their essay. GPT concreteness is generated by asking GPT-3.5
“How concrete is the advice in this text?” in reference to the feedback’s text (see
footnote 25 for the detailed prompt). Concreteness scores are standardized to have a
mean of zero and a standard deviation of one. Female is a dummy variable indicating
the writer’s gender is female. Controls include the writers’ age, ethnic identity, gender,
level of education, whether English is their native language, whether they grew up in
the UK, the presence of spacing errors in the essay, and the number of characters in the
essay. The sample consists of writers in the Feedback-Edit treatment. Robust standard
errors in parentheses and statistical significance of non-zero coefficients is indicated by
*p <0.05 and ** p < 0.01.
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Appendix D. Text Analysis

To run the sentiment text analysis we used the feedback text data without any of the
unforced spelling errors (see Section 3.3. for details). We pre-processed the text data
before conducting the sentiment analysis with the following steps. We normalized hy-
phenated words such as miss-spelled to misspelled. We converted numerical digits to
string characters e.g. 1 to one. In the feedback text we often find that evaluators, to aid
the point they were making or to indicate grammatical errors, quoted a passage directly
from the essay they were grading. To ensure the sentiment analysis is only capturing
the sentiment of evaluators own words and not that of the writer, we removed all text
between quotation marks in the feedback text. For the same reason, we also removed a
word if it was misspelled and present in the essay and feedback text. We also analysed
the sentiment of the essay text. This allows us to control for the sentiment of the essay
text which could influence the sentiment of the feedback text.

D.1. OpenAl GPT: Sentiment analysis

We analysed the sentiment of the text using a GPT of OpenAl. With the introduction of
the high performing GPT-3.5 in 2022 the ability to generate bespoke machine learning
text analysis has become accessible to social scientists. GPT is a large language model
with a neural network architecture. Previously, to use such a model for text analysis
required specialized knowledge to build the neural network architecture and vast quan-
tities of data to train the neural network. GPT version 3.5 and 4 have been shown to
work well on a number of human-like tasks e.g. the bar exam (Katz et al., 2024) and
constructing psychological measures (Rathje et al., 2024). For each feedback text, GPT-
3.5 to construct a sentiment measure of the text. For each text we used GPT-3.5 to
generate a sentiment score € [—1,1], where negative scores indicate negative sentiment
and positive scores indicate positive sentiment. We refer to this sentiment score as GPT
sentiment. Since OpenAl are continuously updating their model, for ease of replication
we used a snapshot of GPT-3.5 taken on the 1st of March 2023. In the documentation
this is referred to as gpt-3.5-turbo-0301.

D.2. Google Natural Language: Sentiment analysis

Google Natural Language API is a pre-trained machine learning model with a neural
network architecture, which allows users to run NLP tasks such as sentiment analysis or
entity detection. For each feedback text the model generates a sentiment score € [—1, 1],
where negative scores indicate negative sentiment and positive scores indicate positive
sentiment. The absolute value of the score indicates the strength of the sentiment. We
used Google cloud version 2.8.1.
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Instructions for:

Performance-Feedback

by Jean-Pierre Benoit, Ashley Perry, and Ernesto
Reuben

This appendix contains the experimental instructions seen by participants.

Appendix E. Instructions

This section contains the screenshots of the instructions seen by participants in this study.
We separate the instructions out by participant role, writer or evaluator, and treatments.
To save space if a screen was seen in multiple treatments we only present it once and
then where relevant refer back to that screenshot.

E.1. Writers: Part 1

Before participating in the study, participants were required to provide their consent. Of
906 participants, only three did not consent. The study informed participants that this
was a multi-part study. They were informed of the £4 show-up fee and the possibility of
a bonus payment. We emphasized that they had to complete both parts of the study to
receive any payment.

Below is a summary of the screenshots seen by all writers. The treatment variations
were assigned after Part 1 was completed. The screenshots show:

o A series of demographic questions (see Figure E1). Our primary variable of interest
is gender, but we collected a variety of measures to minimize the possibility that
participants thought they were participating in a gender-related study (de Quidt
et al., 2019).

o The instructions with details of how they will be invited to Part 3 of the study (see
Figure E2).

« The first set of understanding questions (see Figure E3). If participants did not
select the correct answers, they were informed of this, re-shown the instructions, and
required to correctly answer a slight variation of the question they had previously
answered incorrectly. Of the 903 participants who consented, this occurred for 22
participants. If they were unable to answer correctly again, they were removed
from the study. This happened to only 3 of the 22 participants.

» The essay writing page with the image that was shown to all participants (see Figure
E4). The writing box could be expanded as needed by dragging and selecting the
bottom-right corner of the text entry box. Note that the timer in the screenshot
indicates that the writer had 13 minutes 55 seconds remaining to complete the task;
the timer started at 15 minutes for all participants.
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The screen where participants were asked to indicate the final grade they thought
they would receive (see Figure E5). They also had to indicate how sure they were
about their answer.

Following Exley and Kessler (2022), the screen where participants indicate how
they would describe how well they performed on the task (see Figure E6).

A screen with a series of questions related to their writing (see Figure E7).

The screen where participants choose their alias. They saw a list of 10 names
in random order (see Figure E8). We asked for aliases at the end of Part 1 to
mitigate experimenter demand effects, such as thinking this was a study on gender
(de Quidt et al., 2019). In the example here, the list is of typical male names, which
is the list participants saw if they indicated that they were male in the demographic
questionnaire.
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Figure E1. Writer Demographic questions.

Demographic questions

Before you start, please answer the following questions.

‘What is your age?

‘What Is your gender?
tale

Female

Salect one or more ethnic growps you belong to.

Arab

Black

Other

‘What is the highest level of education you have achieved?
Sacondary school {GCSE or eguivalant)
Sixth form college (A-level or equivalant)
Some Unbeersity but no degres
University undengreduste degree (BA, BSc, eic.)

University greduate degree (MA, MSc, PhD, etc.)

Is Englsh your mother tongue?

fag

Did you grow up in the United Kingdom?

fag



Figure E2. Writer instructions and payment information.

Instructions

We now proceed with the instructions for part one. After that, you will read the
instructions for part two.

Instructions for part one

In this part, your job is to write a short original essay. Specifically, you will be shown
a picture, and your task is to write a short essay inspired by it. The essay can be
between 500 to 5000 characters {about 100 to 1000 words). Once you see the picture
you will have up to 15 minutes to write your essay. You will be asked a few questions
about your essay after you submit it.

Evaluation

We will show the picture and your essay to 10 Prolific participants, the evaluators.
Their task will be to independently evaluate the guality of your essay and give it a grads
ranging from 1 {lowest) to 5 (highest). Evaluators will be shown the picture and asked te
judge the essays based on:

« Accuracy and detail.

» Flow and structure.

= Creativity and engagement.
« Spelling and grammar.

Your final grade will be the average grade across the 10 evaluators. Evaluators will
not have written an essay.

Bonus payment

Your essay's final grade will be compared to the final grade of 9 other essays.

= If your essay is one of the top three essays, you will receive the bonus payment
equal to £4.00.

= If your essay is one of the bottom seven essays, you will receive the bonus
payment equal to £1.00.

Remember, you must comple‘te par‘t two to receive the bonus payment.
Instructions for part two

Mext week, you will receive an invitation to complete part two. You will have one week
to complete it.

In part two, you will be told your final grade and whether you earned the bonus
payment. You might also receive feedback about your writing and be asked a few
questions.



Figure E3. Writer bonus understanding.

Understanding question
Please answer the understanding question. If you answer it incorrectly, you will be
excluded from the study.

Which of the following statements is true?
My bonus payment is always £4 no matter where my essay is ranked.
My bonus payment is either £1 or £4, depending on where my essay is ranked.
My bonus payment is always £1 no matter where my essay is ranked.

My bonus payment is £4 if my essay is ranked as one of the top seven essays.

B-5



Figure E4. Writer essay writing page.

London
Business

School

Essay writing

MENU

Please write a short original essay inspired by the above picture in the provided text box.
You have up to 15 minutes to complete this task. Once the time is up the next page will be
loaded automatically and any text that is in the text box will be submitted as your essay.
The essay must be between 250 to 5000 characters (about 50 to 1000 words).

Type your essay here J
A

Recall that Evaluators will be asked to judge essays based on their accuracy and detail,
flow and structure, creativity and engagement, and spelling and grammar.

nlel=
Ifolo

—
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Figure E5. Writer prior grade beliefs.

End of part one

Please answer the following questions to complete part one.

Please indicate on a scale of 1 (lowest) to 5 (highest), the final grade you think you will

receive.

lowest
1 2 3

How sure do you feel about your guess for your final grade?

Neither
Very unsure Unsure unsure nor Sure
sure

B-7

highest
5

Very sure



Figure E6. Writer prior performance beliefs.

Please indicate how well you think you performed in the essay writing task.

Terrible

Very bad

Bad

Neither bad nor good

Good

Very good

Exceptional
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Figure E7. Writer questions on writing.

How often do you write at least a paragraph of formal text? This includes writing that is
related to work such as reports or documents, or formal writing for others to read such as
blogs or online publications. This does not include social media posts, email, or
messaging apps.

Daily
Weekly
Monthly
Yaarly

Never

To what extent is having good writing skills important to your career/job?

Neither

) unimportant
unimportant Unimportant nor

important

Very

bgatenk important

To what extent are your writing skills for this essay task important to you?

Neither
Very ) unimportant
unimportant St iank nor
important

Very

impostant important
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Figure E8. Writer gendered alias choice.

Choose your alias

In order to maintain anonymity in this study, please select an alias from the drop-down
menu.

Tom

John

Michael

William

Martin

Paul
Anthony

Peter

Adam

Richard
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E.2.

Writers: Part 3

Writers were invited to complete Part 3 of the study the week after completing Part 1.
The instructions presented to the participants in Part 3 of the study varied by treatment
assignment.

Part 3: No-Feedback treatment

Below is a summary of the screenshots seen by writers in the No-Feedback treatment.
They show:

The introduction, where participants were reminded of the task they completed in
Part 1 and of the bonus payment structure (see Figure E9).

The screen where participants were then shown their essay (see Figure E10).

The screen where participants were again asked to estimate their final grade and
indicate how sure they were of their answer (see Figure E11).

The screen where participants indicate again how they would describe how well
they performed on the task (see Figure E12).

The final exit questionnaire on gender discrimination and gender performance on
the task (see Figure E13).
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Figure E9. Writer instructions.

Instructions for part two

Please read the instructions carefully.

Evaluation

We showed the essay you wrote in part one to 10 Prolific participants, the evaluators. Their
task was to independently evaluate the quality of your essay and give it a grade from 1

(lowest) to 5 (highest).

Your final grade is the average grade across the 10 evaluators.

Your essay

You will see your essay and will be asked some questions.

Bonus payment

Your essay’s final grade has been compared to the final grade of 9 other essays.

« [f your essay is one of the top three essays, you will receive a £4.00 bonus payment.
« If your essay is one of the bottom seven essays, you will receive a £1.00 bonus
payment.

Note: If needed, ties will be broken randomly.

B-12



Figure E10. Writer essay page.

Your essay

Below is the picture and essay you wrote previously.

MENU

Amet. Rhoncus auctor sem quam. Eros tempora felis facilisi aliguet felis. Amet. Rhoncus
auctor sem quam. Eros tempora felis facilisi aliquet felis. Amet. Rhoncus auctor sem quam.

Eros tempora felis facilisi aliquet felis. Amet. Rhoncus auctor sem quam. Eros tempora felis
facilisi aliquet felis. Amet. Rhoncus auctor sem guam. Eros tempora felis facilisi aliquet
felis. Amet. Rhoncus auctor sem quam. Eros tempora felis facilisi aliquet felis. Amet.
Rhoncus auctor sem quam. Eros tempora felis facilisi aliquet felis. Amet. Rhoncus auctor
sem quam. Eros tempora felis facilisi aliquet felis.
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Figure E11. Writer posterior grade beliefs.

End of part two

Consider the essay you wrote and answer the following questions.
Please indicate on a scale of 1 (lowest) to 5 (highest), the final grade you think you

received.

lowest highest
1 5

o

How sure do you feel about your guess for your final grade?

Neither
Very unsure Unsure unsure nor Sure Very sure
sure
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Figure E12. Writer posterior performance beliefs.

Please indicate how well you think you performed in the essay writing task.

Terrible

Very bad

Bad

Neither bad nor good

Goed

Very good

Exceptional

B-15



Figure E13. Writer exit questions.

Finally, to complete part two please answer this set of questions.

Please indicate your agreement with the following statements as they relate to you.

Neither
Strongly agree nor Strongly
disagree Disagree disagree Agree agree
In the past, | have
been evaluated
unfairly because of my O O O O O
gender

In the future, | think

people will evaluate O @) (o) (@] (@]

me differently because
of my gender

While your essay was compared to 9 other essays written by men and women, more than
500 essays have been graded in total. On average, do you think men or women obtained a
better final grade?

Women obtained a much better final grade than men
Women obtained a slightly better final grade than men
Women and men obtain equal final grades

Men obtained a slightly better final grade than women

Men obtained a much better final grade than women
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Part 3: Feedback treatment

The Feedback treatment version of the study proceeded in a similar fashion to the No-
Feedback version, except that participants received their feedback. This means that the
instructions were slightly different and that additional exit questions were asked relating
to the feedback.

Below is a summary of the screenshots seen by writers in the Feedback treatment. They
show:

e The introduction, where participants were told they would receive feedback and
reminded of the task they completed in Part 1, their alias choice and of the bonus
payment structure (see Figure E14).

» The screen where participants were then shown their essay and feedback (see Figure
E15).

e The screen where participants were again asked to estimate their final grade and
indicate how sure they were of their answer (see Figure E11).

o The screen where participants indicate again how they would describe how well
they performed on the task (see Figure E12).

e The screen where participants were then asked a series of questions about the
feedback they had received (see Figure E16).

e The screen where participants were asked if they could identify the gender of the
participant who provided them with feedback (see Figure E17)

o The final exit questionnaire on gender discrimination and gender performance on
the task (see Figure E13).
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Figure E14. Writer feedback instructions.
Instructions for part two
Please read the instructions carefully.
Evaluation
We showed the essay you wrote in part one to 10 Prolific participants, the evaluators. Their
task was to independently evaluate the quality of your essay and give it a grade from 1

(lowest) to 5 (highest).

Your final grade is the average grade across the 10 evaluators.

Feedback
One of the 10 evaluators was chosen at random to give you feedback about your essay. You

will be shown this feedback. You will also see your essay as seen by the evaluator. You will
be asked some questions after seeing your feedback.

Alias

Recall, to maintain anonymity in part one you chose the alias Alice.

Bonus payment

Your essay’s final grade has been compared to the final grade of 9 other essays.

+ |f your essay is one of the top three essays, you will receive a £4.00 bonus payment.
» |f your essay is one of the bottom seven essays, you will receive a £1.00 bonus
payment.

Note: If needed, ties will be broken randomly.

Understanding questions
Please answer the understanding questions.

Which of the following statements is true?
The evaluator chosen to give me feedback was chosen based on the score they gave me.

The evaluator chosen to give me feedback was chosen at random.
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Figure E15. Writer feedback page.

Below is the screen the evaluators saw when they graded your essay.

Ml

¥ _

<

Written by Alice

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
Incididunt ut fabore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute frure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Feedback on your essay

Below Is feedback on your essay from one evaluator, please read it.

Dear Alice,

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
Incidicunt ut fabore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute frure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

You will not be able to see this page again once you continue to the next page.
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Figure E16. Writer exit questions on feedback.

Please indicate your agreement with the following statements as they relate to you.

Neither
Strongly disagree nor Strongly
disagree Disagree agree Agree agree

The feedback | got
was a fair assessment O O O @] O

of my performance
The feedback | got
was useful to assess @] O O O O

my performance

The feedback | got

was critical towards @] @] O @] @]
me
The feedback | got O e} O o) o)

was kind towards me
The feedback | got

held me to a high (@] O (@] @] @]

writing standard

Figure E17. Writer exit question on gender of evaluator.

For the feedback you just received, what do you think is the gender of the feedback
writer?

Male
Female

Don't know
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Part 3: Feedback-Compete treatment

The Feedback-Compete treatment version of the study proceeded in a very similar fashion
to the Feedback version, except that after reading their feedback, participants had a choice
about their bonus payment. This means that the instructions and the feedback page were
slightly different.

Below is a summary of the screenshots seen by writers in the Feedback-Compete treat-
ment. They show:

The introduction, where participants were told they would receive feedback and of
the bonus payment choice (see Figure E18). They were reminded of the task they
completed in Part 1 and their alias choice.

The screen where participants were then shown their essay, feedback, and make
their decision on the bonus payment scheme (see Figure E19).

The screen where participants were again asked to estimate their final grade and
indicate how sure they were of their answer (see Figure E11).

The screen where participants indicate again how they would describe how well
they performed on the task (see Figure E12).

The screen where participants were then asked a series of questions about the
feedback they had received (see Figure E16).

The screen where participants were asked if they could identify the gender of the
participant who provided them with feedback (see Figure E17)

The final exit questionnaire on gender discrimination and gender performance on
the task (see Figure E13).
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Figure E18. Writer instructions with competition choice.

Instructions for part two

Pleasa read the instructions cansfully.

Evaluation

We showed the essay you wrote in part one to 10 Prolific participants, the evalustors. Their
task was to independently evaluate the quality of your essay end give it & grade from 1

{lowest) to 5 (highest).

“Your final grade (s the average grade acroes the 10 evaluators,

Feedback
One of the 10 evalustors was chosen at random to give you feedback about your esaay.

“ou will b= shown this feedbeck. You will also s=e your essay as seen by the evaluator.
“You will b= Bsked some guestions aftar seeing your feedback.

Alias

Recall, to maintain anonymiéty in part one you choss the alies Christopher.

Bonus payment

“Your essay's final grade has besn compared to the final grade of 9 other essays.

= If your essay is one of the top three easays, you will receive 8 £4.00 bonus payment.
= [If your eesay is one of the bottom seven essays, you will recalve a £1.00 bonus
payment.

Mote: If needed, fies will be broken randomiy.

Alternative bonus payment

After you read your feedbeck, you will have the choice between the banus payment option
deacribed above and an alternative bonus payment. MNote thet evaluators knew that yiou
wiould fce this choice when they wrote your feedback.

The alternative bames payment consists of a lottery.

= \With 30% chance you will receive a £4.00 bonus payment.
= With 70% chance you will receive a £1.00 bonus paymant.

Understanding questions

Pleasa anawer the understanding guestiona.

‘Which of the following staterments is true?

The evalustor chasen to give me feadbeck was chosen based on the scone they gave
ma.

The evaluator chosen to give me feadbeck was chosen at random.

If you choose the alternative bonus payment. which of the following staternents ks true?
My bonus payment is £4 if my easay (s ranked as one of the top three esseys.
My bonus payment (= £1 if my eazay is ranked as one of the bottom seven esaeys.
My bonus payment i either £1 or £4, depending on whara my essay is renkad.

My bonus paymant iz either £1 or £4, depending on the result of a lotteny.
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Figure E19. Writer feedback with competition choice.

Balow is the scraen the evalustors saw when they graded your essay.

A\\(g o

Wiirittan by Chiistopher

Lovem {psum dolor 2it emet, conssctefur sdiplzcing alt, sed do elusmod fempor incigiownt
ut lgbore et dolore magna aliqua. Lit enim ad mimim venlam, quis nostud exsrcitation
uifamco faborfz nigl ut aiiguip ex es commodo conssquat. Duwis aute fuve dolor in
reprehendent i voluptate velt ease ciium dolore ew fuglat nwlla panstur Excepteur sint
occascat cupldstat mon profdent, sunt in culps gl officia dezennt mollit anim id est
labaorm.

Feedback on your essay

Below is feadinack on your eseay from one evalustor, pleasa read it

Dear Christopher,

Lovem {psum dolor 2 amet, consectefur sdipiscing alit, sed do elusmod fempor incioioemt
ut isbore et cdolore magna aliqua. Ut anim ad arimim wendam, quiz nostrud exercitetion
ulameo faborls nisd ut abiguie ex es commodo conssqust. Duwis aute fuve dolor in
reprehendant & vinuprate welit ezse cifum dolore ew fugist nwlla panstur Excepteur sint

occaecat cupldetat non proddent, sunt in culps qu officia deserunt mollit anim id est
laboveam.

Bonus payment choice

Indicate how you would Be your bonus payment to be detesmined.

Alternative payment scheme that depends only on chance: £4.00 with 30% chance
and £1.00 with 70% chance.

Original payment scheme that depends on your final grade: £4.00 if your essay is in
the top three and £1.00 i it is in the bottom seven.

Mota that your choice affects only how your bomes peyment is calculated. In both cases,

you will be informed whethar your easay was in the top three or in the bottom seven.

ou will not be able to see this page again once you continue 1o the next page.
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Part 3: Feedback-Compete-Hidden treatment

The Feedback-Compete-Hidden treatment version of the study proceeded the same as
the Feedback-Compete version, except that their gendered alias was not disclosed in the
evaluation stage. This means that their instructions and their feedback page did not
contain their chosen alias.

Below is a summary of the screenshots seen by writers in the Feedback-Compete-Hidden
treatment. They show:

The introduction, where participants were told they would receive feedback and of
the bonus payment choice (see Figure E18). They were reminded of the task they
completed in Part 1, but not about their alias choice.

The screen where participants were then shown their essay, feedback, and make
their decision on the bonus payment scheme (see Figure E21). Note their alias was
not disclosed as it had been in the previous treatment.

The screen where participants were again asked to estimate their final grade and
indicate how sure they were of their answer (see Figure E11).

The screen where participants indicate again how they would describe how well
they performed on the task (see Figure E12).

The screen where participants were then asked a series of questions about the
feedback they had received (see Figure E16).

The screen where participants were asked if they could identify the gender of the
participant who provided them with feedback (see Figure E17)

The final exit questionnaire on gender discrimination and gender performance on
the task (see Figure E13).
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Figure E20. Writer instructions with competition choice and gendered alias not
revealed.

Instructions for part two

Plaasa read the instructiona carsfully.

Evaluation

‘We showed the essey you wrote in part one to 10 Prolific panticipants, the evelustors. Their

task was to independently evaluate the quality of your essay and give it & grade from 1

{loweat) to 5 (highest).

‘Your fimal grade is the average grade across the 10 evalkeators,

Feedback
One of the 10 evalustors was chosen at random to give you feedback about your essay.

“fou will b= shown this feedbeck. You will also sse your essay as seen by the evaluator.
“You will b= esked some guestions after sesing your feedback.

Bonus payment

“Your essey's final grade has been compared to the final grade of 9 other essays.

= if yiour sssay is one of the top three essays, you will receive 8 £4.00 bonus paymant.
= [ your essay is one of the bottom sewen essays. you will recaive a £1.00 bonus
pEyment.

Kote: If needed, ties will be broken randomiy.

Alternative bonus payment

After you read your feedback, you will have the choica betwean the bonus payment opion
described abowve and an alternative bonus payment. Mote thet evaluators knew that you
wiould fece this choice when they wrote your feedback.

The atternative bonus payment consssts of a lottery.

= With 30% chance you will receive & £4.00 bonus paymeant.
= With 70% chance you will receive a £1.00 bonus paymeant.

Understanding questions
Pleasa enawer the understanding questions.

‘Which of the following staterments is true?
The evaluator chosen to give me feedback was chosen &t random.

The evaluator chosen io give me feedback was chosen based on the score they gave
me.

If you choose the atternative bonus payment. which of the following statemeants i3 true?
My bonus paymeant s £4 f my essay is ranked as one of the top three essays.
My bonus paymeant is either £1 or £4, depending on the result of a lottery.
My bonus payment is either £1 or £4, depending on where my essey is renked.

My bonus paymeant s £1 f my essay is ranked as one of the bottom saven essayE.
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Figure E21. Writer feedback with competition choice and gendered alias not re-
vealed.

Below i= the scresn the evaluators saw when they graded your essay.

A\\\(¢ o

Lorem ipsum dolor sit amet, consectaiur aoipiscing eit, 2ed do siusmod tempor ncidigunt
ut labore &t dolore magne aligua. Ut emim ad minim veniam, guis nostrud exercifation
ulsmeo labons sl ut siquip ex ea commaodo consequat. Duis sute s dolor in
reprehandsnt in volupists valt ssse cllum dolors e fugiat nulla paratur Excepteur sint
occascal cupidatet non proident, sunt in cuipa qui officls deserunt moilit anim id est
Isborum.

Feedback on your essay

Below is feedback on your essay from one evaluator, please resd it

Lorem ipsum dolor sit amet, consectaiur aoipiscing eit, 2ed do siusmod tempor ncidigunt
ut labore &f dofore magna aiigua. Ut emim &d minim veniam, quis nostrud exercitation
ulsmeo labons sl ut siquip ex ea commaodo consequat. Duis sute s dolor in
reprehamndentt in volupists velit esse ciium dolors eu fugiat nuila paratur Excepteur sint

occascal cupidatet non proident, sunt in cuipa qui officls deserunt moilit anim id est
Isborum.

Bonus payment choice

Indicate how you would like your bomes payment to be determined.

Original payment scheme that depends on your final grade: £4.00 if youwr essey = n
the top three and £1.00 if it i in the bottom seven.

Alternative payment scheme that depends only on chance: £4.00 with 30% chance
and £1.00 with T70% chance.

Mote that your choice affects only how your bonus payment ks calculated. In both cases,

you will be informed whether your esaay was in the top three or in the bottom seven.

“fou will not be able to see this page egain once you continue to the next pags.
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Part 3: Feedback-Edit treatment

The Feedback-Edit treatment version of the study proceeded in the same fashion as to
the Feedback-Compete version, except that participants were given a choice to edit their
essay and have it re-evaluated. This means that the instructions and the feedback page
were slightly different.

Below is a summary of the screenshots seen by writers in the Feedback-Compete-Edit
treatment. They show:

The introduction, where participants were told they would receive feedback and of
the edit choice (see Figure E22). They were reminded of the task they completed
in Part 1 and their alias choice.

The screen where participants were then shown their essay, feedback, and make
their decision to edit their essay or not (see Figure E23).

The screen where participants who chose to edit were given 5 minutes to do this
(see Figure E24). Their original essay had been piped into a text box which they
could make amendments to. Note that the timer means that this participant had
4 minutes and 45 seconds left to edit their essay.

The screen where participants who did not edit were again asked to estimate their
final grade and indicate how sure they were of their answer (see Figure E11). For
participants who did edit, we asked them a slightly different question about their
final grade compared to those who did not edit, we asked what “..final grade you
think you will receive” (see Figure E25).

The screen where participants indicate again how they would describe how well
they performed on the task (see Figure E12).

The screen where participants were then asked a series of questions about the
feedback they had received (see Figure E16).

The screen where participants were asked if they could identify the gender of the
participant who provided them with feedback (see Figure E17)

The final exit questionnaire on gender discrimination and gender performance on
the task (see Figure E13).
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Figure E22. Writer instructions with edit choice.

Instructions for part two

Flease read the instructions carefully.

Evaluation

‘We showed the essey you wrote in part one to 10 Prolific participants, the evalustors. Their
tack was 1o indapendently evakeate the quality of your essay end give it a grade from 1

{lowest) to § (highest).

“our final grade i= the average grade across the 10 evakuators,

Feedback
One of the 10 evaluators was chosen at random to give you feedback about your essay.

“fou will be shown this feedback. You will also see your essay as seen by the ewalustor.
“fiou will be asked some questions after seeing your feadback.

Alias

Fiacall, to maintain anonymity in part one you choss the aliss Heather.

Bonus payment

“four essay’s final grade has been compared to the final grade of 9 other essays.

® {f your e=say is one of the top three essays, you will receive a £4.00 bonus payment.
= your esaEy is one of the bottom seven eazays, you will recalve 8 £1.00 bonus.
pEyment.

Mote: f needead, ties will be broken randomiy.

Option to edit

After you read your feedback, you will have the option to edit your essay. Namely, you will
have § minutes to make any changea you wani. Mote that evaluators knew that you would
face this option when they wrote your feedback

If you choose to edit, your essay will be re-evaluated by 10 new evaluators and given a
new final grade. Then, your bonus payment will be calculated as deacribed sbove but
comparing your new final grade with the original final grades of the 8 other essays.
‘Whether you choosa to edit your essay or not, your bonus payment will be paid in a few

days once all the edited essays heve besn re-evaluated. Your £4.00 completion fes will be
jpaid today.

Understanding questions
Flease enswer the understanding questions.

‘Which of the following statements is true?
The evaluator choaen to give me feedback was chosen at random.

The evaluator chosen to give me feedback was chosen based on the score they gave
me.

If you edit you essay, which of the following statements is true?
it will be re-svaluated but it won't be compared to other essays.

It will be re-avaluated by comparing it to the @ other essays your easay was orgnally
compared to.

It will be re-evaluated by comparing it to % other essays that have also been edited.

Which of the following statements is true?
My bonus payment will be pakd immediately after completion of part two.

My bonus payment will be paid within a few days whilst edited essays ans re-
evaluatad.

B-28



Figure E23. Writer feedback with edit choice.

Below is the ecreen the evalustors saw when they graded your essay.

<«

Wirittan by Hesathar

Lovem fpsum dolor =it amet, consectefur sdipizcing alt, sed do slwemod fempor incidiount
ut lsbore et dolone magna aliqua. Ut anim ad mindm veniam, quis nostned exscitaton
wiameo laboriz nisd ut aliguip ex es commodo consequat. Dwis aute e dolor in
reprehendeant i volupofate velt esse ciium dolore su fuglat nuls panstur Excepteur sint
ococaecat cupldatat mon proddeant, 2unt in culps gul offficia dessmnt molit anim id eat
labaorm.

Feedback on your essay

Beelow is feedback on your eseay from one evalustor, please read it

Dizar Hesther,

Lovem {psum oolor it amet, consectefur sdipizcing alt, sed do slwsmod fempor incidiount
ut labore et dolore magna aiqua. Ut enim ad mindm vanlam, guis nostrad exsvcitation
uiamco labons misd ut :'IJ.II;'LMD BX 83 Commoda CI:In"l“SEq‘UH. Dwis aute rure dolor in
reprehendent it vinuptate velt esse cium dolore eu fugiat nula pansfur Excepieur sint

occaecal ciupidatat mon proddant, sunt in civpe g officia dessnnt mallit anim id est
faborim.

Editing choice

Wiould you like to edit your essay?

ho.

Kote, whather you chooss to edit your essay or not to edit your essay, your bonus
payment will be paid in a few days once all the edited essays have been re-evaluated
and the bonus payments for them heve been determined. There will be no delay in the
payment for the completion of the stedy.

‘fou will not be able to see this page again once you continue to the next page.
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Figure E24. Writer screen if they chose to edit.

Edit essay

Recel that Evaluators will be esked to judge essays based on thewr accuracy and detsdl.
flow end structure, creativity and engagement, and spelling and grammar.

¥ _

A\\(¢ o

Flease adit your essey, mapired by the above pictura, in the provided text boo. You heve
up to § minutes to compéste this task. Once the time is up, the next pege will be loaded
automatically end any text that is in the text booe will be submitted &3 your essay. The
essEy must be between 500 to 5000 characters (about 100 to 1000 words).

Loremn ipsum dolor sit amet, consactetur edipiscing elit, sed do elusmaod tempor
incididunt ut labore et dolore magna akqua. Ut enim ad minim veniam, quis nostrud
exarcitation ullamco labons nésl ut ebquip ex ea commodo consequat. Duis aute
irure dodor in reprehendent in voluptate welit essa cillum dotore eu fugiat nulla
parigtur. Excepteur sint ccceecat cupidatat non proident, sunt in culpa qui officia

desennt molit anim id est lBborum. p
|

Characters remaining: 4554

nilAa [~
U= ot

Feedback on your essay
The feedback on your esaay from one evaluator.
Desr Heather,

Lorem ipsum dolor sit amet, consectaiur aoiipiscing e, ssd do siusmod tempor incididunt
ut iabore et dolore magns aigua. Ut emim ad minim veniam, guis nostrud exercitation
uimmeo labons nisl it shquip ex ea commodo consequat. Duls suts irune dolor in
reprehemdsnt in volupiste velit esse cifum dolore ew fugiat nuita paniatur Excepteur sint
occascal cupidatal non proident, sut dn cuipa qui officls geserunt moiit anim id est
Iaborum.
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Figure E25. Writer posterior grade belief if they chose to edit.

End of part two

Consider the feedback you received and answer the following questions.
Please indicate on a scale of 1 (lowest) to 5 (highest), the final grade you think you will

receive.

lowest highest
1 2 3 4 5

How sure do you feel about your guess for your final grade?

Neither
Very unsure Unsure unsure nor Sure Very sure
sure
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E.3. Evaluators: Part 2

Before participating in the study, participants were required to provide their consent. Of
1685 participants, only one did not consent and two had a malfunction which meant no
grade data was collected as they did not see the study materials and so were dropped,
leaving us with 1682 participants who consented. Participants were informed of the £4
show-up fee and the possibility of a bonus payment. The exact instructions seen by the
participants in Part 2 of the study varied by treatment assignment.

Part 2: No-Feedback treatment

Below is a summary of of the screenshots seen by evaluators in the No-Feedback treatment.
They show:

The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

The first set of understanding questions (see Figure E27). If participants did not
select the correct answers, they were informed of this, re-shown the instructions, and
required to correctly answer a slight variation of the question they had previously
answered incorrectly. Of the 1682 participants who consented across all treatments,
this occurred for 38 participants. If they were unable to answer correctly again,
they were removed from the study. This happened to only 5 of the 35 participants.
The treatment specific instructions and understanding question, where they were
told they would provide a grade report i.e. feedback that would not be shared with
the writer (see Figure E28). As before if participants did not select the correct an-
swer, they had another similar question to answer. This occurred for 5 participants
with 1 unable to answer correctly and so removed from the study.

An example of an essay evaluation screen, where the essay and alias are disclosed
and the grade is chosen (see Figure E29). Participants could download the grading
criteria by clicking on the underlined blue text below the essay. The participant
could go back and forth between the ten essays they graded and amend their grades
if they desired. After the tenth essay, they were shown a page which informed
them that if they proceeded to the next page, they could no longer amend their
grades. The order of the essay was randomized to avoid any possible ordering effects
impacting the grades.

The screen to write the grade report, where they were shown the essay again,
reminded of the grade they had previously chosen (see Figure E30). The essay was
assigned at random from the group of 10 essays they had previously seen.

An exit questionnaire on gender discrimination and gender performance on the task
(see Figure E31).

A series of demographic questions (see Figure E1).
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Figure E26. Evaluator instructions.
Instructions
‘W now proceed with the instructions.

“four job in this study Is to evaluate the quality of 10 essays written by other Prolific
perticipants. We will refer to them as the writers.

All the writers were shown the seme picture end had up to 15 minutes to write an original
esaay inspired by It. You will see the seme picture they saw.

“four job is to objectively evaluate esch essey and give it a grade ranging from 1
{unsatisfactory) to § (outstending). You will see the esaays sequantally, but you will be able
to go back and adjust your gredes if you deem it necessary.

Grading criteria

‘You ehould base your evaluation on these 4 criteria. You do not have to memaonze them
as you will see them when you read the essays:

= Accuracy and detall How well does the content of the essay represent the picturs?
Dioes the essey contain specific detalls from the piciure?

*  [Flow and structure: How well written is the essey? |s there a reasonabés structure to
tha content of the esaay. Does the esaay connect points so that there is & kogical flow
from one idea to the next?

= Creativity and emgagemant: |s there creative use of language? Is the esaey
engaging to read?

= Spelling and grammar: |s the essay written in complete sentences following
stendard nies of gremmar? Is the eseay free of apelling emors and typos?

Bonus payment

“four grade for eech essay will be compared to the gredes given by 9 other participants
who graded the eame essay.

For each esaay, you will recesve £0.50 if your grade matches the most common grade
of the other 8 participants

For example, supposa that an esaay was given the following grades:

= {0 other participants gawe & grade of 5
= 1 gther participant geve a grade of 4

= 2 other participants gawve & grade of 3
= 4 gther participants gave a grade of 2
= 2 other participants gawe a grade of 1

In this cass, you eam the bonus payment for this essey if you graded the essay with a 2
since this Is the most commaon grade.

Mote: if thers is & tie for the most common grade, you eam the bonus payment if your
grade matches any of the tied grades.

Consequences of your evaluation

‘four grades have consaguences for the bonus payment of writers. Recall, sach essay s
graded by yourself and % other perticipants. The average of thesa 10 grades will be the
writer's final grade.

The 10 essays you grade will form & group. The essay witers' bonus payment will be
determined by ther finel grades within this group. The top three writers recefve a bonus

payment of £4.00 whereas the bottom seven writers recenve a bonus payment of £1.00.

‘Winters will be informed of whether they come in the top three or not and will be ped their
bonus payments next wesk. They will not see the individusl grades given to their essay.
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Figure E27. Evaluator understanding questions.

Understanding question
Please answer the understanding question. If you answer it incorrectly, you will be

excluded from the study.

Which of the following statements is true?

My bonus payment increases by £0.50 for a graded essay if my grade is the same as the most
commaon grade of the 9 other participants.

My bonus payment increases by £0.50 for a graded essay no matter what the grades of the
other 9 participants are.

My bonus payment increases by £0.50 for a graded essay if my grade is higher than most of the
grades of the 9 other participants.

Which of the following statements is true?
Writers will see the individual grades of their essay.

Writers will not see the individual grades of their essay, but they will find out if their essay is in
the top 3 of their group.
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Figure E28. Evaluator Baseline instructions.

Grade report

After you submit your grades, you will be asked to provide a grade report for 1 randomly
chosen essay of the 10 essays you graded.

The grade report consists of a short description, between 250 to 5000 characters (about
50 to 1000 words), of the reasons for your grade. The essay writer will not see your report.

Understanding question
Please answer the understanding question. If you answer it incorrectly, you will be
excluded from the study.

Which of the following statements is true?

I will write multiple grade reports and the writers will not see them.

I will write multiple grade reports and the writers will see them.

I will write one grade report and the writer will not see it.

I will write one grade report and the writer will see it.
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Figure E29. Evaluator essay evaluation page.

Essay evaluation

Written by Sophie

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt
ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum.

Grading criteria

Indicate your grade for this essay on a scale of 1 (unsatisfactory) to 5 (outstanding).

Proceed to the next essay
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Figure E30. Evaluator essay report page.

Submit your grade report

Written by Gemma

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, guis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Your grade: 5. Please provide a short description of the reasons behind your grade.
Recall that Gemma will not see this report. The grade report must be between 250 to
5000 characters (about 50 to 1000 words).

Type your grade report here

Grading criteria
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Figure E31. Evaluator exit questions.

End of the study

Please answer the following questions to complete the study.

While you and 9 other evaluators graded 10 essays written by men and women, more than
500 essays have been graded in this study.

On average, do you think men or women obtained a better final grade?

Women obtained a much better final grade than men.

Women obtained a slightly better final grade than men.

Women and men obtained equal final grades.

Men obtained a slightly better final grade than women.

Men obtained a much better final grade than women.
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Part 2: Feedback treatment

The Feedback treatment version of this study proceeded in a similar fashion to the No-
Feedback version, except that participants were asked to provide feedback to be shared
with a particular writer.

Below is a summary of of the screenshots seen by evaluators in the No-Feedback treat-
ment. They show:

The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

The first set of understanding questions (see Figure E27). As mentioned in the Part
2: No-Feedback treatment participants who initially answered incorrectly had
multiple attempts to get this correct before being removed from the study.

The treatment specific instructions and understanding question, where they were
told they would provide feedback feedback (see Figure E32). As before if partic-
ipants did not select the correct answer, they had a another similar question to
answer. This occurred for 4 participants, all were able to answer correctly and so
no one was removed.

An example of an essay evaluation screen, where the essay and alias are disclosed
and the grade is chosen (see Figure E29). Participants could download the grading
criteria by clicking on the underlined blue text below the essay. The participant
could go back and forth between the ten essays they graded and amend their grades
if they desired. After the tenth essay, they were shown a page which informed
them that if they proceeded to the next page, they could no longer amend their
grades. The order of the essay was randomized to avoid any possible ordering effects
impacting the grades.

The screen to write the feedback, where they were shown the essay again, reminded
of the grade they had previously chosen (see Figure E33). The essay was assigned
at random from the group of 10 essays they had previously seen.

A screen with a series of questions about the feedback they wrote (see Figure E34).
An exit questionnaire on gender discrimination and gender performance on the task
(see Figure E31).

A series of demographic questions (see Figure E1).
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Figure E32. Evaluator feedback instruction page.

Feedback

After you submit your grades, you will be asked to give feedback to 1 randomly chosen
writer of the 10 essays you graded.

Your task is to give feedback on how well you think the writer did. Your feedback will be
shown to the writer next week. Note that a writer will receive feedback from only one
evaluator.

Rules

When giving feedback, you must abide by the following rules. If you break any rule, your
feedback will not be given to the writer, you will be disqualified from the study, and you will
not be eligible for any payment.

+ You are not allowed to use offensive or disrespectful language.

» You are not allowed to disclose the numeric grade you gave to the essay.

« Your feedback must be between 250 to 5000 characters (about 50 to 1000 words)

+ To maintain your anonymity, do not reveal any personal details such as your name or
where you live.

Understanding question
Please answer the understanding question. If you answer it incorrectly, you will be excluded

from the study.

Which of the following statements is true?
I will give feedback to muitiple writers but enly one will be able to see it.
I will give feedback to multiple writers and the writers will be able to see it.
I will give feedback to only one writer but that writer will not be able to see it.

1 will give feedback to only one writer and only that writer will be able to see it.
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Figure E33. Evaluator essay feedback page.
Submit your feedback

MENU

Written by Robert

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Your grade: 1. Please can you provide feedback to Robert for their essay. The
feedback must be between 250 to 5000 characters (about 50 to 1000 words).

Dear Robert,

Type your feedback here

Grading_criteria
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Figure E34. Evaluator questions on feedback.

End of the study

Please answer the following questions.

Please indicate your agreement with the following statements as they relate to the
feedback you gave to Robert.

Neither

Strongly disagree nor Strongly

disagree Disagree agree Agree agree
My feedback reflects
what | truly think
about the quality of o o o o o
the essay
| tried to be kind,
considerate, and
compassionate as | o o o o o
wrote my feedback
| tried to be
straightforward, blunt,
and direct as | wrote O o © O ©
my feedback
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Part 2: Feedback-Compete treatment

The Feedback-Compete treatment version of this study continues the same as the Feedback
version, except that participants were informed that the writer to whom they provide
feedback will have the option to switch their bonus payment to a lottery.

Below is a summary of of the screenshots seen by evaluators in the No-Feedback treat-
ment. They show:

The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

The first set of understanding questions (see Figure E27). As mentioned in the Part
2: No-Feedback treatment participants who initially answered incorrectly had
multiple attempts to get this correct, which if they failed meant they were removed
from the study.

The treatment specific instructions and understanding questions, where they were
told they would provide feedback feedback and informed about the writer’s choice
(see Figure E35). As before if participants did not select the correct answers, they
had a second set of similar questions to answer. This occurred for 33 participants
with 9 unable to answer correctly and so were removed.

An example of an essay evaluation screen, where the essay and alias are disclosed
and the grade is chosen (see Figure E29). Participants could download the grading
criteria by clicking on the underlined blue text below the essay. The participant
could go back and forth between the ten essays they graded and amend their grades
if they desired. After the tenth essay, they were shown a page which informed
them that if they proceeded to the next page, they could no longer amend their
grades. The order of the essay was randomized to avoid any possible ordering effects
impacting the grades.

The screen to write the feedback, where they were shown the essay again, reminded
of the grade they had previously chosen (see Figure E33). The essay was assigned
at random from the group of 10 essays they had previously seen.

A screen with a series of questions about the feedback they wrote and their guess
of the choice the writer would make (see Figure E36).

An exit questionnaire on gender discrimination and gender performance on the task
(see Figure E31).

A series of demographic questions (see Figure E1).
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Figure E35. Evaluator feedback instruction page with competition choice.
Feedback

Affter you submit your gradea, you will be asked to give feedback to 1 randomiy chosen
wiritar of the 10 essays you graded.

“four teak s to give feedbeck on how well you think the writer did. Your feedback will be
shown to the writer next week. Note that & writer will recefve feedback from only one
evaluator

Rules

‘When giving feedback, you must abide by the following rules. If you break any rule, your
feedback will not be given to the writer, you will be dsgualified from the study, and you will
mot ba eligible for any peyment.

= ‘You are not allowed to use offensive or disrespectful language.

= ‘You are not allowed to disclose the numeric grade you gave to the essay.

= Your feedback must be between 250 to 5000 characters (ebout 50 to 1000 words)

= To maintain your anonymity, do not reveal amy personal deta#s such as your namea of
whare you bve.

Consequences of your feedback

After reeding your feedbeck next waek, the writer will have the option to change the way
their bonus payment i detesmined. Specifically. they will be able to chooss betwesn:

*  [Heeping the original payment scheme that depends on their final grade: they
racefve £4.00 i thelr essay's final grade is among the top three in their group and
£1.00 if it is among the bottom seven.

= (Ghanging to an alternative payment scheme that depends only on chance: they
racefve £4.00 with 30% chance and £1.00 with 0% chance.

Since writers do not have any other information, your feedbeck can influence the choice
they meke.

Understanding question
Flease enswer the understanding question. if you answer it incomectly, you will be
axciuned from the study.

‘Which of the following statements s true?
1 will give feedback to multiple writers and the writers will be able to sea it
1 will give feedback to muitiple writers but only one will be able to see it
1 will giva feadback to only ona writer and onky that writer will ba able to see it.

1 will give feadback to only ona writer but that writer will not ba sble to s8a it

‘Which of the following statements s true?
After reading my feedback, the writer will be able to reply to my feedback.
After reading my feedback, the writer will have the option to edit their essay.
After reading my feedback, the writer will not make any decisiona.

After reading my feedback, the writer will have the option to be paid their bonus
peyment based on chence.
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Figure E36. Evaluator questions on feedback with competition choice.

End of the study

Please answer the following questions.

Please indicate your agreement with the following statements as they relate to the
feedback you gave to Ryan.

Neither
Strongly disagree nor Strongly
disagree Disagree agree Agree agree
My feedback reflects
what [ truly think
about the quality of o o o o o
the essay

| tried to be kind,
considerate, and '®) ) ) O O

compassionate as |
wrote my feedback

| tried to be

straightforward, blunt, O e} e} e} e}

and direct as | wrote
my feedback

Based on your feedback, what choice do you think Ryan will make for their bonus
payment?

Original payment scheme that depends on final grades: £4.00 for the top three and £1.00 for
the bottom seven.

Alternative payment scheme that depends only on chance: £4.00 with 30% chance and £1.00
with 70% chance.
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Part 2: Feedback-Compete-Hidden treatment

The Feedback-Compete-Hidden treatment version of this study proceeded exactly the
same as the Feedback-Compete version, except that participants were not shown the alias
of the essay writer.

Below is a summary of of the screenshots seen by evaluators in the No-Feedback treat-
ment. They show:

The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

The first set of understanding questions (see Figure E27). As mentioned in the Part
2: No-Feedback treatment participants who initially answered incorrectly had
multiple attempts to get this correct, which if they failed meant they were removed
from the study.

The treatment specific instructions and understanding questions, where they were
told they would provide feedback feedback and informed about the writer’s choice
(see Figure E35). As before if participants did not select the correct answers, they
had a second set of similar questions to answer. This occurred for 33 participants
with 12 unable to answer correctly and so were removed.

An example of an essay evaluation screen, where the essay is disclosed but not
the alias, also the grade is chosen (see Figure E37). Participants could download
the grading criteria by clicking on the underlined blue text below the essay. The
participant could go back and forth between the ten essays they graded and amend
their grades if they desired. After the tenth essay, they were shown a page which
informed them that if they proceeded to the next page, they could no longer amend
their grades. The order of the essay was randomized to avoid any possible ordering
effects impacting the grades.

The screen to write the feedback, where they were shown the essay again, reminded
of the grade they had previously chosen (see Figure E38). Note that unlike in
Feedback-Compete the alias was not disclosed. The essay was assigned at random
from the group of 10 essays they had previously seen.

A screen with a series of questions about the feedback they wrote and their guess
of the choice the writer would make, unlike the other treatments the alias was not
disclosed (see Figure E39).

An exit questionnaire on gender discrimination, gender performance on the task,
and guessing the gender of the writer (see Figure E40).

A series of demographic questions (see Figure E1).
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Figure E37. Evaluator essay evaluation page with gendered alias not revealed.

Essay evaluation

MENU

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt
ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum.

Grading criteria

Indicate your grade for this essay on a scale of 1 (unsatisfactory) to 5 (outstanding).

Proceed to the next essay
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Figure E38. Evaluator essay feedback page with gendered alias not revealed.

Submit your feedback

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt

ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum.

Your grade: 4. Please can you provide feedback to the writer for their essay. The feedback
must be between 250 to 5000 characters (about 50 to 1000 words).

Type your feedback here

Grading criteria
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Figure E39. Evaluator questions on feedback with competition choice and gendered
alias not revealed.

End of the study

Please answer the following questions.

Please indicate your agreement with the following statements as they relate to the
feedback you gave to the writer.

Neither
Strongly disagree nor Strongly
disagree Disagree agree Agree agree
My feedback reflects
what | truly think
about the quality of o o o o ©
the essay

| tried to be kind,
considerate, and ') ') ) ) e

compassionate as |
wrote my feedback

| tried to be

straightforward, blunt, [®) O (@) (@) O

and direct as | wrote
my feedback

Based on your feedback, what choice do you think the writer will make for their bonus
payment?

Original payment scheme that depends on final grades: £4.00 for the top three and £1.00 for
the bottom seven.

Alternative payment scheme that depends only on chance: £4.00 with 30% chance and £1.00
with 70% chance.
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Figure E40. Evaluator exit questions with gendered alias not revealed.

End of the study

Please answer the following final set of questions to complete the study.

While you and 9 other evaluators graded 10 essays written by men and women, more than
500 essays have been graded in this study.

On average, do you think men or women obtained a better final grade?
Women obtained a much better final grade than men.
Women obtained a slightly better final grade than men.
Women and men obtained equal final grades.
Men obtained a slightly better final grade than women.

Men obtained a much better final grade than women.

For the essay you just gave feedback to, what do you think is the gender of the essay
writer?

Probably male
Probably female

Don't know
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Part 2: Feedback-Edit treatment

The Feedback-Edit treatment version of this study proceeded the same as the Feedback
version, except that participants were informed that the writer they provide feedback to
will have choice to edit their essay and have it re-evaluated.

Below is a summary of of the screenshots seen by evaluators in the No-Feedback treat-
ment. They show:

The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

The first set of understanding questions (see Figure E27). As mentioned in the Part
2: No-Feedback treatment participants who initially answered incorrectly had
multiple attempts to get this correct, which if they failed meant they were removed
from the study.

The treatment specific instructions and understanding questions, where they were
told they would provide feedback feedback and informed about the writer’s choice
(see Figure E41). As before if participants did not select the correct answers, they
had a second set of similar questions to answer. This occurred for 17 participants
with 4 unable to answer correctly and so were removed.

An example of an essay evaluation screen, where the essay and alias are disclosed
and the grade is chosen (see Figure E29). Participants could download the grading
criteria by clicking on the underlined blue text below the essay. The participant
could go back and forth between the ten essays they graded and amend their grades
if they desired. After the tenth essay, they were shown a page which informed
them that if they proceeded to the next page, they could no longer amend their
grades. The order of the essay was randomized to avoid any possible ordering effects
impacting the grades.

The screen to write the feedback, where they were shown the essay again, reminded
of the grade they had previously chosen (see Figure E33). The essay was assigned
at random from the group of 10 essays they had previously seen.

A screen with a series of questions about the feedback they wrote and their guess
of the choice the writer would make (see Figure E42).

An exit questionnaire on gender discrimination and gender performance on the task
(see Figure E31).

A series of demographic questions (see Figure E1).
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Figure E41. Evaluator feedback instruction page with edit choice.
Feedback

After you submit your grades, you will be asked to give feedback to 1 randomiy chosen
writer of the 10 essays you graded.

“Yiour tesk is o give feedbeck on how well you think the writer did. Your feedback will be

shown to the writer next week. Note that a writer will receive feedback from only one
evaluator.

Rules
‘When giving feedback, you rmust abide by the folowing rules. If you beeak any rule, your

feedback will not be given to the writer, you will be daqualified from the study, and you wil
mat be ebgible for any peyment.

= ‘Wiou are not allowed to use offensive or disrespectful languags.

= ‘Wou are not allowed to disclose the numeric grade you gave to the essay.

= ‘Wour feedback must be betwesn 250 to 5000 characters (gbout 50 to 1000 words)

= To maintain your anonymity, do not reveal eny personal detels such as your name or
whare you bve.

Consequences of your feedback

After reeding your feedback next week, the writer will have the opticon to edit their essay
oF not.

If & writer chooses to edit, their re-written essay will be re-evaluated by & new set of 10
eveluators and given & new final grade. Then, the writer's bonus payment will be
calculated by comparing their new final grade with the original final grades of the 8
other essaye in their group.

Since writers do not have any other information, your feedback can influsnce the choice
thiey maske.

Understanding question
Flease enawer the understanding question. if you answer it incormectly, you will be
exciuded from the study.

Which of the folowing statements is true?
| will give feedback to only one writer and only that writer will be able to see |t
| will give feedback to multiple writers but ondy one will be able to see it.
| will ghve feedback to multiple writers and the writers will be able o see it

| will give feedback to only one writer but that writer will not be able to sae it

Which of the folowing statements is true?

After reeding my feedback, the writer will be able to reply to my feedback.
After reeding my feedback, the writer will not make any declsions.

After reeding my feedback, the writer will have the option to withdraw their essay
from consideration.

After reading my feedback, the writer will have the option to edit thesr essay.
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Figure E42. Evaluator questions on feedback with edit choice.

End of the study

Please answer the following questions.

Please indicate your agreement with the following statements as they relate to the
feedback you gave to Sarah.

Neither

Strongly disagree nor Strongly
disagree Disagree agree Agree agree
My feedback reflects
what | truly think
about the quality of o o o o O
the essay

| tried to be kind,
considerate, and O O (@) (@) @)

compassionate as |
wrote my feedback

| tried to be
straightforward, blunt, O O ) ) O

and direct as | wrote
my feedback

Based on your feedback, do you think Sarah will edit their essay?
No

Yes

E.4. Evaluators: Re-evaluation of essays in Feedback-FEdit treat-
ment

Before entering the study, participants had to consent to participate in the study. All
200 participants consented. Participants were informed of the £3 show-up fee and the
possibility of a bonus payment.

Below is a summary of of the screenshots seen by evaluators in the re-evaluation of
essays from the Feedback-Edit treatment. They show:

o The instructions with details of the essay grading task and their bonus payment
(see Figure E26).

o The first set of understanding questions (see Figure E27). As mentioned in the Part
2: No-Feedback treatment participants who initially answered incorrectly had
multiple attempts to get this correct before being removed from the study. All 200
participants correctly answered the first round of understanding questions.

o An example of an essay evaluation screen, where the essay and alias are disclosed
and the grade is chosen (see Figure E29). Participants could download the grading
criteria by clicking on the underlined blue text below the essay. The participant
could go back and forth between the ten essays they graded and amend their grades
if they desired. After the tenth essay, they were shown a page which informed
them that if they proceeded to the next page, they could no longer amend their
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grades. The order of the essay was randomized to avoid any possible ordering effects
impacting the grades.

o An exit questionnaire on gender discrimination and gender performance on the task
(see Figure E31).

o A series of demographic questions (see Figure E1).

References

de Quidt, J., Vesterlund, L., and Wilson, A. (2019). Experimenter demand effects. In Schram,
A. and Ule, A., editors, Handbook of Research Methods and Applications in Ezxperimental
Economics, pages 384-400. Edward Elgar Publishing, Cheltenham, UK.

Exley, C. L. and Kessler, J. B. (2022). The gender gap in self-promotion. Quarterly Journal of
Economics, 137(3):1345-1381.

B-54



	NYUAD SS WP Cover Page Template
	performance_feedback
	Introduction
	Relation to the literature
	Experimental design
	Baseline treatments
	Part 1: Writers
	Part 2: Evaluators
	Part 3: Writers

	Additional Treatments
	Implementation

	Results
	Final grades and prior beliefs
	Feedback characteristics
	Feedback and grades
	Feedback sentiment
	Feedback and beliefs

	Feedback and choices
	Competition
	Editing


	Discussion and Concluding Remarks
	Additional information about the experiment
	Gendered alias
	Implementation details
	Spacing errors


	Descriptive statistics
	Supplementary data analysis
	Final grades and prior beliefs
	Characteristics of feedback
	A simple model of belief-updating
	Reactions to Feedback
	Competition
	Gendered beliefs about performance
	Competition error rates

	Editing

	Text Analysis
	OpenAI GPT: Sentiment analysis
	Google Natural Language: Sentiment analysis

	Instructions
	Writers: Part 1
	Writers: Part 3
	Evaluators: Part 2
	Evaluators: Re-evaluation of essays in Feedback-Edit treatment



