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Despite decades of reforms to remove gendered 
policies and practices from the workplace, and 
despite the fact that women now outperform 
men in higher education, women remain under-
represented in leadership positions in both 
industry and academia. Substantial research has 
revealed how gender inequality is built into 
many organizations’ promotion pipelines (e.g., 
Acker 1990; Correll et al. 2020), and these pat-
terns can be found in even the most egalitarian 
organizations (Ridgeway 2011). The persis-
tence of the gendered promotion gap has led 
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Abstract
Gendered differences in workload distribution, in particular who spends time on low-
promotability workplace tasks—tasks that are essential for organizations yet do not 
typically lead to promotions—contribute to persistent gender inequalities in workplaces. 
We examined how gender is implicated in the content, quality, and consequences of one 
low-promotability workplace task: assessment. By analyzing real-world behavioral data that 
include 33,456 in-the-moment numerical and textual evaluations of 359 resident physicians 
(subordinates) by 285 attending physicians (superordinates) in eight U.S. hospitals, and by 
combining qualitative methods and machine learning, we found that, compared to men, 
women attendings wrote more words in their comments to residents, used more job-related 
terms, and were more likely to provide helpful feedback, particularly when residents were 
struggling. Additionally, we found women residents were less likely to receive substantive 
evaluations, regardless of attending gender. Our findings suggest that workplace assessment is 
gendered in three ways: women (superordinates) spend more time on this low-promotability 
task, they are more cognitively engaged with assessment, and women (subordinates) are less 
likely to fully benefit from quality assessment. We conclude that workplaces would benefit 
from addressing pervasive inequalities hidden within workplace assessment, equalizing not 
only who provides this assessment work, but who does it well and equitably.
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researchers to examine whether the “leaky 
pipeline” is in part generated by small behav-
ioral differences between men and women that, 
as they accumulate, can produce gendered 
organizational outcomes.

Workplace task allocation is one of these 
processes: small differences in how men and 
women spend their time, or differences in 
how they are asked to allocate their time, can 
serve as a barrier to women’s productivity 
and thus their advancement in the work-
place. Workplace tasks fall on a spectrum of 
promotability, from high-promotability tasks 
that are framed as most important to an 
organization’s bottom line and can directly 
lead to promotions, such as research, product 
development, or sales; to low-promotability 
tasks that are necessary for an organization 
to function but do not weigh as heavily in an 
individual’s promotion, such as serving on 
committees and advising and mentoring; to 
non-promotable tasks that are incidental to 
an organization’s core functioning yet still 
occupy employee time, such as organizing 
a special event for an office or helping co-
workers or students with personal problems. 
Compared to men, women spend, on average, 
more time on lower-promotability tasks at  
the expense of time spent on higher- 
promotability tasks, contributing to gender 
inequality in promotions (Babcock et al. 
2017; El-Alayli, Hansen-Brown, and Cey-
nar 2018; Guarino and Borden 2017; Miller 
and Roksa 2020; Mitchell and Hesli 2013; 
O’Meara et al. 2017; Winslow 2010) and 
implicating task allocation in the persistence 
of workplace gender inequality.

The causes of these behavioral differ-
ences are complex, ranging from gendered 
socialization to different implicit incentive 
structures for men and women to gendered 
interactions at work, but one frequently pro-
posed solution to this form of inequality is 
to encourage women to change their behav-
ior: women should simply spend less time 
on low-promotability tasks and more time 
on high-promotability tasks (e.g., Babcock  
et al. 2022). Yet we also know that many of 
the low-promotability tasks to which women 

are increasingly encouraged to “say no,” 
such as mentoring and feedback, employee 
training, curriculum development, and com-
mittee work, are themselves implicated in 
workplace inequality. Tenure and promotion 
committees, for example, can be a barrier 
to women’s advancement through university 
hierarchies, as committees often apply ten-
ure criteria unequally to men and women 
(Weisshaar 2017). If there are differences in 
how men and women carry out their work 
on these committees, having women opt out 
of this crucial (and time-consuming) form 
of service may not improve gender equality 
in an organization, although it may help the 
woman opting out pursue her own next pro-
motion. Indeed, research shows that women 
report more personal, emotional, and cog-
nitive engagement with low-promotability 
tasks. This may compound the burden of this 
work on women superordinates, but it also 
suggests women may be approaching some 
tasks differently, and perhaps more thought-
fully, than men (Bellas 1999; Eagan and 
Garvey 2015). Having women opt-out, then, 
may deny subordinates access to thoughtful, 
emotionally engaged supports, contributing 
to the persistence of gender inequality.

Workplace task allocation thus presents a 
puzzle to those interested in understanding 
and addressing workplace inequality. On the 
one hand, that women spend more time on 
these tasks compared to men is one reason 
for the underrepresentation of women in lead-
ership positions, suggesting women should 
minimize time spent on these tasks. On the 
other hand, ensuring these tasks are not only 
completed, but completed well, without bias, 
and with attention to underlying dynamics 
of bias and discrimination, is also crucial to 
addressing workplace inequality. While this 
puzzle is broadly acknowledged as important, 
it has been difficult to find data that allow 
researchers to unpack these complexities and 
link them to outcomes indicative of gender 
inequality. To be sure, qualitative research 
has suggested meaningful differences in how 
men and women approach low-promotability 
work and the self-reported consequences it 
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has for their stress (Bellas 1999; Eagan and 
Garvey 2015). But this research is heav-
ily reliant on self-reports, which can carry 
perception biases, and generally struggles to 
connect these qualitative differences in work 
to consequences they may have for gender 
inequality in an organization as a whole. In 
short, we do not yet fully understand the 
scope of these potential differences or their 
role in gender inequality, and therefore, prior 
work has struggled to come up with appropri-
ate and effective solutions.

We contribute to addressing these gaps in 
the literature by using the case of academic 
emergency medicine and novel longitudinal 
digital trace data that capture real-time engage-
ment with one ubiquitous low-promotability 
task: workplace assessment of subordinates 
by superordinates. Our data directly capture 
in-the-moment evaluations of performance 
milestones for resident physicians (physicians 
in training) by emergency medicine (EM) 
attending physicians (fully-licensed physi-
cians in charge of patient care and resident 
education). Our data came from eight accred-
ited teaching hospitals in the United States 
over a two-year period (2013 to 2015). These 
data offer several unique strengths. First, the 
data include both textual commentary and 
numerical ratings of residents on nationally 
standardized and purportedly objective per-
formance milestones set by the Accredita-
tion Council for Graduate Medical Education 
(ACGME), the body responsible for accredit-
ing all graduate medical training programs 
for physicians in the United States. Second, 
prior research using these data has established 
that over time, women residents are rated 
lower than their men counterparts, on aver-
age, suggesting evidence of gender inequality 
for residents produced by attendings in these 
hospitals (Dayal et al. 2017). Third, although 
attendings were directly asked to fill out these 
evaluations as part of their day-to-day tasks, 
the number of evaluations they submitted and 
the length or content of their comments were 
unlikely to directly affect their likelihood of 
promotion. Fourth, these evaluations matter 
to residents’ future career trajectories: positive 

evaluations can contribute to being named 
“chief” resident during residency (a prestig-
ious position) or being encouraged to go into 
academic medicine after residency concludes 
(a prestigious next step in their careers), while 
multiple negative evaluations could lead to 
remediation. Fifth, and perhaps most impor-
tant, because we have data on the gender of 
both the attending and the resident physicians 
and longitudinal evaluations, we can examine 
gender differences in how attendings engage 
in this low-promotability task, and whether 
these differences shift based on the resident’s 
gender. These data thus offer insights into the 
consequences this low-promotability task has 
for gender inequality—for both attendings 
and residents.

To do this, we combined qualitative and 
quantitative methods with machine learning 
to analyze the amount, content, and context of 
feedback that 285 attending physicians chose 
to provide 359 residents across 33,456 evalu-
ations. First, we examined whether the extra 
engagement reported by women in qualita-
tive interviews is reflected in empirically 
measurable differences in the way women 
approached this assessment work compared 
to men. Second, we investigated whether 
there were gender differences in the quality of 
that assessment work. Third, we reflected on 
the potential implications of these empirical 
differences for the supervisors spending time 
on these tasks, as well as the students and 
employees most in need of quality feedback 
and other organizational services.

We found a gendered pattern in who takes 
the time to provide high-quality and help-
ful assessments. Specifically, we found that 
women were more likely to be motivating 
in their assessments: not only did they pro-
vide more feedback, but their comments were 
more often helpful and offered task-specific 
content and reassurance (e.g., when mistakes 
were made) compared to men attendings. 
Men’s assessments were more minimalist: 
they were more likely to provide a numeri-
cal evaluation with no written feedback, or 
to provide short feedback that was not par-
ticularly helpful to either the resident or the 
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training program. We also found evidence that 
these assessment practices likely mattered to 
gender inequality in residents’ experiences 
of evaluation. While women attending phy-
sicians were more likely to provide helpful 
feedback to struggling residents, both women 
and men attendings demonstrated a positive 
bias toward men residents in their feedback: 
men residents were more likely than women 
residents to receive helpful feedback or reas-
suring comments, from both men and women 
attendings. Thus, the empirical evidence 
captured by our digital trace data suggests 
a gendered double jeopardy (Owens 2022): 
for many low-promotability tasks, including 
standardized performance evaluations cap-
tured in our data, more women superordi-
nates take the time and dedicate the cognitive 
energy to carry out the task well, yet women 
subordinates do not always receive the full 
benefit of their supervisor’s work.

GeNDer INequALITy AND 
LOW-PrOMOTABILITy 
WOrKPLACe TASKS

Across both industry and academia there 
is a gendered promotion gap. Women hold 
almost 52 percent of all management and  
professional-level positions and are 52 percent 
of the college-educated workforce, yet they 
remain underrepresented in leadership posi-
tions (Warner, Ellmann, and Boesch 2018). In 
the legal profession, for example, women are 
45 percent of associates but only 23 percent 
of partners and 19 percent equity partners; in 
finance, they constitute 53 percent of finan-
cial managers and 37 percent of financial 
analysts, but only 13 percent of chief finan-
cial officers in Fortune 500 companies (Warner 
et al. 2018). Women are also underrepresented 
in the upper and more prestigious levels in 
academia. In 2018, women were awarded 
58 percent of undergraduate degrees, 58 
percent of master’s degrees, and 53 percent 
of doctoral degrees. Women held nearly half 
(50 percent) of all tenure-track positions in 
2018, yet they held just 39 percent of tenured 

positions, and only a third (34 percent) of full 
professors were women (National Center for 
Education Statistics 2018).

In academic medicine this inequality is 
even more stark: even though women now 
enroll in medical school at a higher rate than 
men, they hold just 40 percent of faculty posi-
tions and represent only 25 percent of full 
professors (Association of American Medical 
Colleges 2019). Women face even greater 
barriers to career advancement in historically 
male-dominated fields within medicine. In 
emergency medicine, a mere 28 percent of 
all faculty are women (Bennett et al. 2019), 
despite studies showing women physicians 
have equal or better quality-of-care outcomes 
(Meier et al. 2019; Tsugawa et al. 2017). 
Women started earning at least half of all 
master’s degrees in 1980 and at least half of 
all doctorate degrees in 2010. The underrep-
resentation of women in leadership positions 
is thus not an educational pipeline issue, but 
results in part from gendered promotion gaps 
as women advance in their careers (see, e.g., 
Marcotte, Arora, and Ganguli 2021).

Scholars have studied the multiple and 
complex causes of the gender promotion gap, 
including work-life balance (e.g., Ecklund 
and Lincoln 2016), tenure (Weisshaar 2017) 
and teaching (MacNell, Driscoll, and Hunt 
2015) evaluation processes, the general con-
ditions under which women work (Acker and 
Armenti 2004), and promotion criteria itself 
(Marcotte et al. 2021). Differences in work-
load distributions is one of the more well- 
documented gendered dimensions of work-
place life and is likely an important cause of 
persistent gender inequality in leadership posi-
tions. Women spend significantly more time 
on lower-promotability tasks compared to 
men (Babcock et al. 2017; Mitchell and Hesli 
2013; Winslow 2010), including committee 
work (Guarino and Borden 2017), advising 
and mentoring (O’Meara et al. 2017), support 
work for labs (Miller and Roksa 2020) and 
hospitals (Gupta et al. 2019), and more mun-
dane citizenship tasks such as posing for pro-
motional photos (Armijo et al. 2021), all at 
the expense of time spent on tasks more likely 
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to lead to promotions and raises. In addition 
to time spent on low-promotability tasks, 
personal accounts from men who are racial 
or ethnic minorities and women regardless of 
race/ethnicity detail the personal, emotional, 
and cognitive burden of supporting both their 
organizations and their subordinates (Bel-
las 1999; El-Alayli et al. 2018; Misra et al. 
2021; Shayne 2017), which can lead to lower 
productivity and higher rates of stress and 
burnout (Eagan and Garvey 2015; Hart and 
Cress 2008).

Workplace assessment tasks are one ubiq-
uitous type of low-promotability work. The 
process of assessing workers’ performance 
for the purposes of hiring, firing, promotions, 
and pay, as well as developing in-house talent 
and improving workplace processes, is often 
traced back to the U.S. military’s “merit rat-
ing” system during World War I. By the end 
of World War II, 60 percent of U.S. compa-
nies were using some form of merit ratings to 
make decisions about their employees; by the 
1960s it was close to 90 percent (Cappelli and 
Tavis 2016). The process of assessing work-
place performance has changed over the years, 
from simply assessing employees to improv-
ing employee talent and workplace processes 
and culture, but virtually every company now 
uses multiple forms of assessment, expending 
millions of hours on assessment every year 
(Buckingham and Goodall 2015).

Assessment is widely used in academia 
as well as industry. One survey documenting 
time faculty spend on low-promotability tasks 
(Ziker et al. 2013) found that faculty spend 
around four hours per week on advising and 
mentoring, five hours per week on service 
(e.g., committee work), and close to seven 
hours per week on administrative work (e.g., 
reporting, filling out forms). The survey did 
not have a separate category specifically for 
workplace assessment, but we can assume at 
least some of these 16 hours per week spent 
completing these lower-promotability tasks 
were devoted to workplace assessment, as 
academics assess virtually everyone in their 
day-to-day activities. Faculty and instructors, 
for example, assess students (e.g., grading, 

commenting on papers), MA and PhD advi-
sees (e.g., commenting on work, in-person 
advising, writing letters of recommendation), 
colleagues (e.g., tenure and promotion and 
merit committees, teaching peer reviews), 
and their academic programs (e.g., gradu-
ate and undergraduate program assessments, 
accreditation reviews). These day-to-day 
assessment tasks rarely, if ever, directly con-
tribute to promotions or tenure.

Regardless of the form it takes, assessment 
is often essential to organizational operations. 
Some form of evaluation and review is used by 
organizations across industry and academia at 
almost every decision-making point, includ-
ing crucial decisions affecting career paths. 
Employers use information from assessments 
when determining salaries, pay raises, and 
promotions; universities rely on assessments 
for tenure and promotion decisions and when 
selecting candidates for admission to under-
graduate and graduate programs.

Despite its ubiquity and importance, stand-
ardized assessment, particularly rote perfor-
mance evaluations, are nearly universally 
disliked by both superordinates and subor-
dinates (Castilla 2008). One management 
study found that 72 percent of organizations 
believed their performance evaluation process 
was not effective, and 58 percent of compa-
nies claimed that performance management 
(via evaluations) is not an effective use of time 
(Brandon Hall Group 2016). Providing assess-
ment labor often comes at a professional cost, 
as it diverts employee hours away from core 
workplace tasks. In particular, the day-to-day 
work of providing workplace assessment is 
typically done by employees whose primary 
tasks are not assessment: faculty at research 
universities who primarily do research but 
who also assess their peers and their students; 
lawyers whose primary task is working on 
billable hours but who also assess paralegals 
and interns; doctors whose primary tasks are 
patient care and medical research but who 
also assess and train resident physicians. Even 
for individuals in management positions who 
assess their employees as a regular part of 
their job, they are themselves assessed not on 
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the number or content of the evaluations they 
complete, but on their ability to undertake 
challenging (rather than rote) tasks (Babcock 
et al. 2017:715; King et al. 2012). Workplace 
assessment is thus a ubiquitous and important 
low-promotability task that may be contrib-
uting to the overall unequal distribution of 
workplace tasks, yet research on who car-
ries out assessment work—and, importantly, 
how and with what consequences to subordi-
nates—is surprisingly sparse.

Challenges to Studying Workplace 
Assessment

The majority of research on the role of work-
place assessment in reproducing inequality 
has focused on how performance feedback 
affects those being evaluated. Research has 
shown, for example, that quality assessments, 
in the forms of mentoring and feedback, 
are important for the success of women and 
racial/ethnic minorities in particular (Correll 
and Simard 2016). Yet research also shows 
stark inequality in who receives valuable 
assessment resources. For example, women 
are more likely than men to receive vague 
feedback that hurts their careers (Chopra, 
Arora, and Saint 2018; Correll and Simard 
2016; Sambunjak, Straus, and Marusić 2006), 
and managers often evoke gendered frames as 
they assess workplace performance, leading 
to men and women workers being evaluated 
and valued using different criteria, particu-
larly when evaluation criteria are not clear 
(Correll et al. 2020). What is less understood 
about workplace assessment, yet is poten-
tially equally consequential given the large 
number of employee hours spent per year on 
this task, is how subtle differences in who 
provides these evaluations and how they 
carry out this task may also contribute to 
social inequalities. Who provides assessment 
labor, and, importantly, who does it well and 
equitably?

Analyzing the provision of workplace 
assessment has been stymied by data limita-
tions. Quantitative data collected via self-
reports has found that women spend more 

time on low-promotability tasks more gen-
erally, although none of these studies have 
focused on workplace assessment in particu-
lar. Moreover, self-reports, such as interviews 
and time-use surveys, are unreliable accounts 
of actual behavior (Jerolmack and Khan 
2014). And quantitative differences in time 
spent on tasks do not capture engagement 
with that work and potential differences in 
how assessment work is carried out. Qualita-
tive interviews suggest there is discretion in 
how workers approach these tasks, with dif-
fering cognitive effects of time spent on low-
promotability tasks (Bellas 1999; Eagan and 
Garvey 2015). These qualitative interviews 
have been crucial in elaborating the nature 
of these differences, but they do not always 
allow us to understand the broad extent of 
these potential differences or their conse-
quences for inequality in an organization.

Despite these challenges, theory suggests 
how gender may shape assessment work. 
Women, for example, report higher levels 
of engagement with low-promotability tasks, 
particularly tasks focused on serving subordi-
nates, which may lead to more detailed and 
helpful feedback from women superordinates 
compared to men (Armijo et al. 2021). Addi-
tionally, in academia, students tend to perceive 
and expect women professors to be more nur-
turing than men professors and as such, will 
make additional demands of their women 
professors compared to their men professors 
(El-Alayli et al. 2018). Women often respond 
to these perceptions and additional demands 
by spending more time managing the feelings 
of their students, which may lead to women 
providing more reassurance in their feedback 
to students. There is competing evidence on 
how subordinates’ gender may interact with 
the feedback provided. One study found that 
women faculty perceive women PhD stu-
dents as less serious (Ellemers et al. 2004), 
suggesting women may be just as biased 
against women subordinates as their men col-
leagues. On the other hand, when women are 
in management positions, gendered pay gaps 
are reduced, suggesting women may be more 
egalitarian in supervisory roles (Shin 2012).
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In short, research suggests that gender 
likely influences not only the amount of time 
superordinates will spend on assessment, but 
that women will likely be more engaged, 
helpful, and reassuring in their feedback com-
pared to men. Due to challenges in collecting 
behavioral data, however, we have not been 
able to test whether and how gender affects 
the way workplace assessment is carried out. 
Our research addresses this need by leverag-
ing the case of academic medicine, a novel 
behavioral dataset of real-time, real-world 
workplace assessment data, and by combin-
ing computational and qualitative methods.

The CASe Of ACADeMIC 
MeDICINe
To advance our understanding of differences 
in the amount and quality of workplace 
assessment work done by women and men 
and its consequences, we used the case of 
on-the-job evaluations of resident physicians 
done by supervising attending physicians 
in U.S. hospitals. Residency is the stage 
of medical training that comes immediately 
after medical school, during which aspiring 
physicians apprentice in a medical specialty, 
such as emergency medicine. Residents pos-
sess medical degrees and work as doctors 
but are not fully licensed practitioners: they 
practice medicine under the supervision of an 
attending physician for several years before 
either entering independent practice or further 
specializing via a fellowship. Attending phy-
sicians are responsible for on-the-job men-
toring and training of residents, in addition 
to other duties such as patient care, which 
contributes to the core mission of the hospital 
and brings in revenue, and, in academic hos-
pitals, research.

Academic medicine is thus like many 
workplaces where senior colleagues are 
responsible for providing feedback to, men-
toring, and supporting junior ones, but these 
tasks are relatively unrewarded. Even though 
resident evaluation, feedback, and training 
is centrally important to the medical profes-
sion—it not only helps residents advance in 

their careers, but medical schools and resi-
dency programs are evaluated by accreditors 
on the quality of feedback received—it is 
compensated less than other kinds of medi-
cal work and contributes less to promotions 
(Beasley, Simon, and Wright 2006; Mayer  
et al. 2014). Focusing on the case of academic 
emergency medicine (EM), we used a real-
time capture of one type of workplace assess-
ment task to analyze the way women and men 
attendings approach this low-promotability 
task, and the potential effects of these differ-
ences on their residents.

DATA
Study data came from EM residency training 
programs at eight hospitals across the United 
States between July 2013 and July 2015. We 
analyzed a unique dataset of 33,456 in-the-
moment evaluations of residents by attend-
ings, including numerical ratings on specific 
procedures and optional text providing feed-
back about resident performance to both resi-
dents and the hospital (a subset of 13,567 
evaluations included textual comments). The 
evaluations were collected from 285 attending 
physicians (194 men and 91 women) based 
on their assessment of 359 EM residents (237 
men and 122 women) through a smartphone 
application called InstantEval (version 2.0, 
Monte Carlo Software LLC, Annandale, VA, 
designed by two of our co-authors).

In line with the recent agile approach 
to assessment adopted by many companies, 
this app facilitates real-time, ongoing direct-
observation evaluations of EM residents 
by allowing attending physicians to assess 
resident performance via a numerical score 
(on a scale of 1 to 5 that allowed for half 
points) and textual commentary. Each evalu-
ation encouraged the assessment of 1 of 23 
nationally standardized EM subcompeten-
cies, or milestones, as set by the ACGME 
(ACGME 2015). Subcompetencies include 
skills that medical residents develop during 
their residency, including emergency stabili-
zation, physical examination, and diagnosis. 
Attendings could choose whom to evaluate 



634  American Sociological Review 88(4)

and when (although most programs encour-
aged one to three evaluations per shift) and 
whether and how much written feedback to 
provide (with a limit of 1,000 characters). 
In addition to contributing to (re)accredita-
tion, this assessment task helped the training 
program evaluate its own effectiveness and 
served as a form of feedback and mentoring 
to residents. Physicians were not profession-
ally rewarded for providing more detailed 
evaluations, making this evaluation task simi-
lar to the types of assessment work faculty 
and managers are asked to do more generally.

The data are digital trace data, a form of 
found—as opposed to research ready—data 
that is becoming increasingly important in 
the social sciences (Salganik 2019). Like 
all data, digital trace data have benefits and 
limitations. Because our data capture real-
time behavior, not after-the-fact accounts of 
behavior, it is not subject to the biases and 
subjectivity inherent in self-reported data 
based on perceptions of behavior. Because it 
is digital trace data, however, it was created 
for practical, not research, purposes. It is thus 
missing many details, including demographic 
details, that would be desirable for quantita-
tive research. No information, for example, 
about nationality, race, ethnicity, seniority, 
or other demographics were collected by the 
application; this is a limitation of this study, 
as prior research indicates these factors inter-
sect with gender in ways that may shape 
evaluations (Miller and Roksa 2020; Tiako, 
South, and Ray 2021). Attendings may also 
have provided in-person feedback directly 
to residents, which would not be captured as 
a digital trace. Digital trace data, similar to 
time-use surveys, also do not capture inten-
tionality—the data capture what someone 
does, but not why they did it. We view our 
data and analyses as an important comple-
ment to, and extension of, existing studies 
based on research-ready data, while recogniz-
ing their limitations.

Mirroring other quantitative data on low-
promotability tasks (e.g., Guarino and Bor-
den 2017), there was a wide variance in the 
amount of time spent on this task and in 

the specific ways attendings carried it out. 
The number of textual comments submitted 
by each attending over the two-year period 
ranged from 0 to a maximum of 736 com-
ments. The skew was also large. Fifteen per-
cent (42) of attendings submitted numerical 
evaluations without submitting any textual 
comments, and an additional 9 percent (25) 
submitted only one textual comment; 15 per-
cent (42) of the attendings provided over 100 
comments each, comprising 70 percent of the 
total submitted comments. By analyzing the 
textual comments submitted via this app, we 
were able to examine in detail what, if any, 
of this variance was captured by gendered 
differences in the amount of evaluations com-
pleted and the content of those evaluations.

The textual corpus used in our primary 
analyses includes all the evaluations reported 
across all eight sites and over the two-year 
data collection period and the accompanied 
metadata, including attending gender, resi-
dent gender, resident year (they could be 
in year 1, 2, or 3 of a three-year program), 
hospital generic ID, type of hospital (whether 
it was academic or community), and numeri-
cal evaluation. The textual comments were 
directed at residents, to evaluate them and 
help them improve their practice, and to train-
ing program administrators seeking to evalu-
ate the progress of specific residents and the 
training program as a whole.

We complemented a quantitative analysis 
of key features of these data with a more 
in-depth, qualitative analysis of one hospital 
(that we call “University Hospital”) and all 
the evaluations with text from this hospital  
(n = 2,765) directed at first- and third-year res-
idents. We chose University Hospital because 
it is the largest academic Emergency Depart-
ment (ED) with two full years of data in our 
sample and had the largest number of textual 
comments. However, we also did extensive 
single-coder qualitative coding of three other 
EDs (two academic and one community ED) 
to ensure there was nothing idiosyncratic 
about University Hospital; we found the same 
patterns in these other hospitals. Using these 
2,765 comments as training data, we used 
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supervised machine learning to quantitatively 
assess the quality of feedback across all com-
ments, a process we describe below.

All names used in this text are pseu-
donyms to protect confidentiality. Addition-
ally, we corrected typos and replaced medical 
abbreviations in all quotes presented in the 
results to improve readability for a general 
audience. We indicate this by placing brack-
ets around the language we edited. This study 
was approved as exempt research by the 
University of Chicago Institutional Review 
Board.

MeThODS AND 
MeASureMeNT
We used a combination of computational text 
analysis techniques and qualitative analysis to 
examine differences in how much feedback 
women provided compared to men and the 
type of feedback they provided. To measure 
the amount of feedback, we simply counted 
the number of evaluations and the number of 
words in each written evaluation provided. We 
considered this a proxy for the time spent on 
providing feedback. Second, we know from 
prior research that specific feedback is more 
valuable and helpful compared to abstract 
feedback for individuals trying to advance 
in their careers (Correll and Simard 2016). 
As this feedback was meant to evaluate resi-
dents on their achievement of milestones that 
largely related to medical competencies, we 
used a list of medical terms from the website 
MedicineNet1 to count the number of medical 
terms in each written evaluation as a partial 
proxy for whether the feedback was specific 
to the residents’ clinical performance.2

Words on their own, of course, do not 
convey the full content of the text, and simply 
writing more medical terms does not necessar-
ily mean the comment provided high-quality 
feedback. To assess gender differences in the 
quality of feedback, we relied on our qualita-
tively coded data from University Hospital to 
guide supervised machine learning to classify 
all the evaluations. Our analytic procedure for 
qualitative data coding involved a multi-stage 

and multi-analyst process. Importantly, all 
qualitative coding was done by a mixed team 
of physicians and sociologists. We conducted 
iterative rounds of open and axial coding 
(Saldaña 2016). In this process, we identi-
fied a subset of 734 comments about resident 
errors from the first and third postgraduate 
year (PGY1 and PGY3) at University Hospi-
tal. At every stage of data analysis, more than 
one analyst coded all comments. When the 
two coders did not agree with a classification, 
it was discussed collectively, and consensus 
was reached in all cases.

This process resulted in several themes 
relevant to evaluating the quality of feedback. 
First, we identified instances of feedback 
in response to errors residents had made. 
These typically referred to mistakes in medi-
cal knowledge, judgment, patient care, or 
operations (e.g., efficiency, use of the elec-
tronic medical record, or note-taking). Errors 
are a normal part of residency, and attending 
feedback can be helpful in contextualizing 
what can be learned from errors and whether 
errors indicate a lack of skill that will be 
detrimental to a resident’s medical career 
(Bosk 1979 [2003]). As a second step, we 
coded these comments as either helpful or 
unhelpful, depending on whether the attend-
ing included any suggestion for how the 
resident might improve their performance. A 
total of 367 of the 734 comments were coded 
as helpful. We also coded responses to errors 
for whether they provided any reassurance to 
the resident: language that let residents know 
that even though they had made a mistake 
they were still doing a good job. A total of 
488 of the 734 comments were coded as con-
taining reassurance. The physician co-authors 
confirmed that all comments identified as 
mentioning medical errors did in fact mention 
a medical error, and comments identified as 
containing helpful feedback in fact contained 
helpful information for residents.

With this subset of qualitatively coded 
comments, we used supervised machine 
learning to classify the remaining un-coded 
comments from all sites in two steps. We 
first transformed the hand-coded comments 
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from University Hospital into a comment/
term matrix using TFIDF (term frequency/
inverse-document frequency) as our feature 
space. We used TFIDF rather than word 
counts to account for common words, such 
as patient. We allocated 70 percent (1,935) 
of the 2,765 rows to the training set and 
the rest to the test set. Randomly assign-
ing the training and test set each time, we 
used three supervised machine learning algo-
rithms—Naive Bayes, Linear Support Vector 
Machines, and Radial Basis Function Kernel 
Support Vector Machines—to classify com-
ments in three iterations: whether the com-
ment was in response to an error, whether 
the comment was helpful, and whether it was 
reassuring. All algorithms achieved a strict 
exact match accuracy rate between .78 and 
.88 for the error category, .87 and .92 for 
the helpful category, and .87 and .89 for the 
reassuring category, all generally accepted 
accuracy rates on complex text coding tasks 
(Caruana and Niculescu-Mizil 2006). Linear 
Support Vector Machines produced the most 
accurate classification after 100 cross-fold 
validations; we used this trained model to 
classify all comments, including the hand-
coded comments.3

We calculated the precision, recall, and F1 
score—the harmonic mean between precision 
and recall—for all hand-coded comments. 
The F1 score was .73 for the error category, 
.70 for the helpful category, and .69 for the 
reassuring category (see Table 1). For each 
category, recall was much higher than preci-
sion. The trained model was thus more likely 
to generate false positives compared to false 
negatives, but this was the case for comments 
from both men and women. Our model thus 
likely over-counted the number of comments 
positively coded in each category, but this 
over-counting did not affect our calculations 
of the relative differences between men and 
women.4 To ensure our accuracy was not 
affected by the choice of which comments 
were hand-coded, we did a final accuracy 
test by randomly selecting 50 comments the 
algorithm coded as helpful and 50 coded as 
reassuring from the seven sites that were not 

hand-coded and hand-checked the precision. 
The precision was .94 for helpful comments 
and .58 for reassuring comments.

A number of features of our data make 
standard, even non-parametric, statistical tests 
inappropriate for evaluating quantitative dif-
ferences. Each attending contributed multiple 
comments and each resident was evaluated 
by multiple attendings. Furthermore, the data 
were nested in eight sites that were correlated 
with gender differences. It was difficult, if 
not impossible, to structure the data in a way 
that ensured the independence assumption 
was met. To account for the dependencies as 
much as possible, in our primary analysis we 
treated the individual attending as the unit 
of analysis, aggregating all comments by 
attending. To examine how gendered differ-
ences in evaluation may affect students, in a 
secondary analysis we treated each individual 
resident as the unit of analysis, aggregating 
all comments received by each resident. We 
constructed confidence intervals using the 
jackknife resampling method, aggregating the 
parameter estimates from each subsample of 
size n – 2, removing one woman and one man 
for each subsample. The jackknife is similar 
to and predates the more popular bootstrap-
ping method. Bootstrapping, however, adds 
extra variance and is sensitive to outliers, par-
ticularly for smaller datasets. Jackknifing is 

Table 1. Precision, Recall, and F1 Score 
by Comment Code Category for the Final 
Supervised Machine Learning Model

Precision Recall F1

Error .61 .91 .73
Helpful .58 .89 .70
Reassuring .55 .94 .69

Source: Comments collected using InstantEval 
(V2.0 Monte Carlo Software LLC, Annandale, 
VA), across eight U.S. hospitals, 2013 to 2015.
Note: Three comment code categories: whether 
the comment was in response to an error 
(error), whether the comment was likely helpful 
(helpful), and whether the comment provided 
reassurance (reassuring). F1 is the harmonic 
mean of precision and recall.
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thus more appropriate for small, constructed 
datasets such as ours, and it is accurate for 
estimating confidence intervals for continu-
ous measures such as means (Efron 1982).

To examine the effect of the context in 
which a comment was written, we repeated 
all our calculations separately for comments 
associated with low scores and comments 
associated with high scores, again using the 
jackknife method to construct confidence 
intervals. We designated a comment as low-
scoring if it was associated with a score in the 
lowest quantile for the year of the resident 
receiving the comment, and high-scoring if 
it was associated with a score in the highest 
quantile for the year of the resident receiving 
the comment.

The nested nature of our data, combined 
with the fact that we did not have key demo-
graphic details about the attendings and resi-
dents in our data, means we could not use 
traditional statistical tests to evaluate quanti-
tative differences that we found. Instead, we 
view our study as a rich, descriptive analysis 
of directly-captured behavioral data, finding, 
as we will report, meaningful and compelling 
empirical associations between gender and 
key outcome measures.

reSuLTS
Overall, the mean (median) woman attend-
ing submitted 105 (44) evaluations compared 
to 130 (34) for the mean (median) man (see 
Table 2). As these descriptive statistics sug-
gest, the skew was quite large, with 90 per-
cent of attendings submitting 345 or fewer 
evaluations each. Of these 90 percent, the 
mean (median) woman submitted 72 (43) 
evaluations compared to 62 (29) for the mean 
(median) man. Of the 285 attending physi-
cians in our data, women attendings were 
much less likely to submit a numerical evalu-
ation without leaving a comment: 36 of the 
194 men attendings (18 percent) submitted 
only numerical evaluations without leaving 
any comment, compared to only 6 of the 91 
women attendings (7 percent). This suggests 
that on the most simple, objective measures, 

women on the whole spent more time and 
cognitive energy on this evaluation task. The 
textual comments provide more details about 
the way men and women approached this 
evaluation task. The data used in our analysis 
include the 13,567 evaluations that contain a 
comment contributed by 243 attendings who 
left at least one comment over the two years 
the data were collected; 65 percent were men 
(n = 158) and 35 percent women (n = 85).

Table 2 and Figures 1 and 2 summarize our 
main findings. Table 2 shows the summary 
statistics for all our measures, aggregated by 
attending and resident. Figure 1 shows the 
kernel density estimation plots for each of our 
measures by attending gender, truncated at 
the data limits for clarity of presentation, and 
Figure 2 shows our measures by comment, 
conditional on the score submitted with each 
comment. Together, these aggregate findings 
suggest that, across our five measures (i.e., 
total number of words, number of medical 
terms, comments in response to an error, 
helpful comments, and reassuring comments), 
although a few women and men performed 
the bulk of the assessment labor, including 
the labor of providing helpful and reassuring 
feedback, more men did the bare minimum 
on this evaluation task and more women did 
more (and more detailed) labor, and the labor 
was comparatively more distributed among 
the women. Figure 2 demonstrates that the 
differences in textual quantity and quality 
we found were not due to women and men 
scoring residents differently: for virtually 
every score attached to a comment, women 
provided more (and more helpful) feedback. 
Additionally, these differences were more 
pronounced for comments associated with 
low scores—times when a resident may have 
been struggling to complete a task. An in-
depth quantitative and qualitative analysis 
of our five measures supports these findings.

Word Counts

Figure 3 shows the differences in means 
by the gender of the attending across all 
our measures, for all comments, comments 
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figure 1. Truncated Kernel Density Estimation Plots across Five Measures of Feedback 
Quantity and Quality by Attending Gender
Source: Comments collected using InstantEval (V2.0 Monte Carlo Software LLC, Annandale, VA), across 
eight U.S. hospitals, 2013 to 2015.
Note: Curves truncated at the data limits.

figure 2. Regression Plot of Five Measures of Feedback Quantity and Quality by Comment, 
Conditional on Score and the Gender of the Attending
Source: Comments collected using InstantEval (V2.0 Monte Carlo Software LLC, Annandale, VA), across 
eight U.S. hospitals, 2013 to 2015.
Note: Shaded bands indicate the 95 percent confidence interval.
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associated with high scores, and comments 
associated with low scores, with the jackknife 
confidence interval. Women attendings tended 
to write longer comments compared to men 
attendings: the mean (and median) woman 
attending wrote 1,393 (425) words across the 
two-year data collection period, compared to 
1,169 (212) words for the mean (and median) 
man (see Figure 3A). In our qualitative analy-
ses, it was clear that longer comments were 
almost always more informative for residents 
than shorter comments. As a typical example, 
compare the following two comments directed 
at Gavin, a first-year (PGY-1) resident, by 
two different attendings (Harrison and Sofia). 
Both comments concerned Gavin’s ability to 

assess patients and make plans for their care, 
but Sofia’s longer comment contained much 
more information about what happened than 
did the shorter comment by Harrison:

Harrison for Gavin: Gavin seems to be pro-
gressing well, but there are some concerns 
about focused assessments, sorting out key 
issues, and organized plans that seem to be 
lagging behind peers.

Sofia for Gavin: Missed the need to do a full 
workup on a patient on chronic steroids 
with [congenital adrenal hyperplasia] who 
is immunosuppressed when she presented 
with fever. Although well appearing, she 
needed stress steroids and a [work-up]. 
Also missed the need to do a [urinalysis]/

figure 3. Mean for Women Attendings Minus the Mean for Men Attendings across Five 
Measures of Feedback Quantity and Quality
Source: Comments collected using InstantEval (V2.0 Monte Carlo Software LLC, Annandale, VA), across 
eight U.S. hospitals, 2013 to 2105.
Note: This figure shows the mean for men attendings subtracted from the mean for women attendings 
across five measures, for all comments, comments associated with high scores, and comments 
associated with low scores. Error bars represent the 95 percent confidence interval produced via the 
jackknife method. A positive difference indicates the mean for women is larger; a negative difference 
indicates the mean for men is larger.
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[urine culture] on another patient who pre-
sented with fever (with kidney abnormal-
ity) although also looked well. Wanted to 
send both patients home without evaluation. 
Didn’t seem familiar with the notion of 
occult bacteremia or occult [urinary tract 
infection].

The longer comment provides more opportu-
nity for learning and improvement, for both the 
resident receiving the feedback and the hospi-
tal seeking to improve its training program.

Even when comments contained mostly 
praise, longer comments still tended to be 
more useful for residents’ learning and for the 
hospitals’ insight into resident performance 
and the program’s effectiveness. Compare, 
as a typical example, the comments directed 
at Faith, a resident, by attending physicians 
about her ability to intubate patients over the 
course of her first postgraduate year (PGY1) 
presented in Table 3. The shortest comments 
(Comments 1 and 2, Table 3) convey clear 

Table 3. Sample Comments with Word Count

Comment ID Attending Resident
Word 

Counta Comment

1 Mary Faith 5 Great job at the intubation.
2 Brian Faith 5 Great job with intubation today.
3 Greg Faith 18 did a good intubation followed procedure 

well, asked appropriate questions, 
worked thru BURP [backwards upwards 
rightwards pressure] method to get better 
visualization

4 Sabrina Faith 66 Quick to see patients. Asks appropriate 
questions in order to further learning 
(e.g., [X-Ray] vs MRI for evaluation of 
patient with back pain). Remember that 
asking patient about prior physician 
visits for same complaint as well as prior 
[workup] & results can be helpful when 
deciding what you want to do during this 
[Emergency Department] visit. Stayed late 
& attempted to finish/wrap care for her 
patients.

5 Richard Faith 21 did a nice job with a no-medication 
intubation during compressions in a code; 
made a strong contribution in a busy shift

6 Eric Faith 6 Good job on intubation during code.
7 Kristin Faith 88 Busy University Hospital night shift: Faith 

worked hard to carry many patients (off 
service intern was tied up and saw two 
patients to her 8–10 in the last 4 hours of 
the shift) and did so well. She followed up 
on her patients, talked through systems-
based practice issues that were new to 
her, was attentive in her re-evaluations 
and follow up on patients, accepted 
feedback readily, and was accurate in her 
assessments and plans. Very good job for 
being new to University Hospital on a 
pretty chaotic night.

Source: Comments collected using InstantEval (V2.0 Monte Carlo Software LLC, Annandale, VA), across 
eight U.S. hospitals, 2013 to 2015.
aOriginal, not revised, text.
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positive feedback: “Great job at the intuba-
tion.” But they provide little context sur-
rounding the intubation. Comment 3 is longer 
(18 words), and while similarly clear and 
positive, it lets Faith know she not only did 
the procedure well, but the way she asked 
questions of the attending was “appropriate” 
(asking appropriate questions is an important 
part of resident performance [Brewer et al. 
2020; Mueller et al. 2017]). For the other 
attendings in the hospital, the comment lets 
them know that during this intubation, Faith 
tried the BURP (backwards upwards right-
wards pressure) method; this is useful as it 
lets program leadership know the variety of 
skills the resident displayed while earning 
this particular evaluation. Longer comments 

(e.g., Comments 3, 4, 5, and 7) almost always 
provided more information to the residents 
(so they can maximize their learning) and 
the training program (so they can have an 
accurate sense of their residents’ progress). 
Thus, they arguably represent higher-quality 
evaluations.

These comments also reveal another 
important difference in utility between feed-
back. Some comments (e.g., “Great job at the 
intubation”) used minimal medical terminol-
ogy (one word: intubation), whereas others, 
like Comment 4 in Table 3, used quite a few 
more (e.g., X-Ray, MRI, back pain, workup). 
Indeed, using data from all sites, our quantita-
tive analysis revealed that women attendings 
wrote more medical terms compared to men 
attendings: the mean (median) woman wrote 
92 (26) medical terms across the two-year 
period, compared to 80 (17) for the mean 
(median) man (see Figure 3A and Table 2). 
In general, our qualitative analysis shows 
that comments with more medical terminol-
ogy provided more information for residents’ 
ability to learn and the hospital’s ability to 
evaluate. Table 4 lists the most frequently 
used medical terms. These words, such as 
patient, trauma, resident, pain, and intuba-
tion, suggest comments with more medical 
terms were focused on the way residents 
cared for patients and specific medical proce-
dures. The higher word count combined with 
more medical terms per comments suggest 
women attendings not only provided a greater 
quantity of feedback, but they provided more 
medically specific, and thus potentially more 
informative and higher-quality, feedback.

Feedback Quality

To delve further into the quality of feedback 
rather than just the quantity, we examined 
how men and women attendings responded to 
errors made by residents. Errors are a normal 
and important part of residency (Bosk [1979] 
2003); residents are often doing things for the 
first time and mistakes are inherent in learn-
ing complicated skills. They also represent 
important learning opportunities (Bosk [1979] 

Table 4. Most Frequently Used Medical 
Terms in Attending Comments to Residents

Word Count

patient 3,786
trauma 534
resident 524
pain 449
intubation 392
medical 377
clinical 371
airway 338
intern 331
diagnosis 310
family 221
ultrasound 177
pediatric 170
feedback 165
EMa 161
acute 156
sense 153
chest 151
central 142
physician 140

Source: Comments collected using InstantEval 
(V2.0 Monte Carlo Software LLC, Annandale, 
VA), across eight U.S. hospitals, 2013 to 2015. 
Medical terms come from two lists maintained 
on MedicineNet (http://www.medicinenet.com): 
the Medical Dictionary List and the List of 
Procedures and Tests.
aEM is the common abbreviation for Emergency 
Medicine.

http://www.medicinenet.com
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2003). Quantitatively, we found that women 
wrote slightly more comments in response to 
resident errors compared to men. The mean 
(and median) woman attending wrote 17 (5) 
comments in response to an error across the 
two-year period, compared to 13 (3) for the 
mean (median) man attending (see Figure 3B).

Noting an error in and of itself can lead 
to useful feedback, but we further exam-
ined whether the attending provided help-
ful, actionable information in response to 
the error, or whether they just noted the 
error without also providing instructions for 
improvement. For example, in both the fol-
lowing comments to Joe and Alec (first-year 
residents), Peter (the attending) notes they 
did not remember to follow up on orders. 
The comment from Peter to Joe notes this 
error, but without providing a strategy to do 
better in the future: “Occasionally forgets 
orders. Overall did well.” We coded this com-
ment as “unhelpful” because Peter describes 
potentially serious problems Joe is having in 
the ED, but does not provide further informa-
tion about how he might improve his clinical 
skills. Compare this comment to the longer 
and more helpful one Peter wrote for Alec:

Great job challenging yourself on a shift 
with sick patients. Remember to follow up 
on the labs that you order so that you can 
assess your management (frequent lactates 
in the gastrointestinal bleeding patient). You 
should be asking yourself, “is my resuscita-
tion working?” or in other words, is the lac-
tate correcting? As you continue to progress 
through intern year, try to plan ahead, so 
that if the lactate doesn’t correct, you should 
already be planning your next step. In gen-
eral, it is a great idea whenever you order a 
test to decide before it results what you will 
do if it is normal, and what you will do if it 
is abnormal. Read up on your patients every 
night, it is the best way to solidify the expe-
rience you gain during your shifts.

In this comment, Peter discusses the impor-
tance of following up on orders, provides 
details about the kind of thought processes 

the ideal emergency medicine physician has 
going on during the care of a patient expe-
riencing a significant threat to their life (in 
ED jargon, a “sick” patient), and the role 
of recurring lab tests in that process. Table 
5 provides additional examples of helpful 
versus unhelpful comments. Our quantitative 
analysis suggests women were more likely 
to write helpful comments compared to men: 
the mean (median) woman wrote 5 (1) helpful 
comments compared to 3 (0) written by the 
mean (median) man (see Figure 3B).

Reassurance is another important dimen-
sion of feedback quality. In our dataset, 
reassurance occurs when attendings provide 
positive commentary about residents’ abili-
ties alongside critical feedback; see com-
ments 3 (“Good intubation”) and 7 (“Good 
to work with her, competent and trustwor-
thy”) in Table 5. For residents attempting to 
learn and move on from mistakes, such com-
ments might encourage them and reinforce 
the aspects of their skillset where they are 
performing well. Reassurance may also help 
communicate to residents that a certain num-
ber of mistakes are forgivable and normal, 
helping establish a pedagogical environment 
in which attendings can use errors as teaching 
moments (Bosk [1979] 2003). In our data, 
women were more likely to provide reas-
surance in their comments. The mean (and 
median) woman wrote 4 (0) comments that 
offered reassurance, compared to 2 (0) for the 
mean (median) man (see Figure 3B).

Feedback Context

As suggested in Figure 2, we found that 
the differences identified above were much 
more likely in comments associated with low 
performance scores (see Figure 3). For com-
ments associated with low scores, the mean 
(median) woman wrote 924 (262) words 
and 66 (19) medical terms over the two-year 
period, compared to 725 (134) words and 
60 (17) medical terms over the two-year 
period (see Figure 3A row 3). Ten (2) of the 
comments associated with low scores were 
written in response to an error for the mean 
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(and median) woman, compared to 7 (2) for 
the mean (median) man. When associated 
with low scores, the mean (median) woman 
wrote 5 (1) helpful comments and 4 (0) reas-
suring comments, compared to 3 (0) helpful 
comments and 2 (0) reassuring comments for 
the mean (median) man. For each of these 
measures, there was little or no difference 
between men and women attendings for com-
ments associated with high scores. Together, 
these findings suggest women attendings, in 
contrast to men attendings, were taking the 
time and thought to focus on and help strug-
gling students in particular.

Substantive Significance for 
Attendings

The difference in the amount, specificity, 
helpfulness, and supportiveness of feedback 
provided by women and men attendings is 
substantively important. Across the two years, 
men were more than twice as likely to pro-
vide numerical evaluations without any written 
feedback (18 compared to 7 percent). Of those 
who provided written feedback, the average 
woman wrote 17 percent more words (1,393 
compared to 1,169), 14 percent more medical 
terms (92 compared to 80), 40 percent more 
comments in response to an error (12 compared 
to 8), 32 percent more helpful comments (12 
compared to 8), and 50 percent more comments 
that offered reassurance (5 compared to 3). In 
other words, on this one narrow workplace 
task, the median woman was taking on substan-
tially more of the feedback work (17 percent 
more in simple word counts), and between 14 
and 50 percent more of the effort to provide 
substantive, helpful, and reassuring feedback.

Substantive Significance for 
Residents

What do these differences mean for resi-
dents? As a final step, we examined feedback 
amount and quality from the resident point of 
view. Research suggests quality feedback is 
more important for women compared to men 
(Correll and Simard 2016), so we analyzed 

differences in what type of feedback residents 
received by both resident and attending gender.

When residents received comments from 
women attendings, the mean resident received 
more words per comment compared to men 
(26 from women compared to men’s 20) 
and more medical terms per comment (1.7 
from women compared to men’s 1.4). Resi-
dents who received comments from women 
were also more likely to receive comments 
in response to an error (22 compared to 14 
percent). Of these comments, residents who 
received comments from women were more 
likely to receive helpful and reassuring com-
ments (9 percent from women compared to 6 
percent from men were helpful, and 8 percent 
compared to 4 percent were reassuring).

These differences are likely substantively 
important. Each resident received an aver-
age of 21 evaluations with text from faculty 
attendings over the two years the data were 
collected. If a hypothetical resident received 
all their evaluations from women attendings 
(an unlikely scenario but helpful for com-
parison), they would have received 26 per-
cent more words compared to if they had 
received all their feedback from men (546 
words versus 420 words5); 22 percent more 
medical terms (36 versus 29); 50 percent 
more comments mentioning a specific error 
they made (5 versus 3); 66 percent more help-
ful comments (2 versus 1), and 66 percent 
more reassuring comments (2 versus 1). In 
sum, residents who received comments from 
women received between 26 and 66 percent 
more chances at specific, helpful, reassuring, 
and performance-related feedback compared 
to residents who received feedback from men.

Additionally, we found differences in the 
type of evaluations received conditional on 
resident gender. Figure 4 shows differences 
in means when grouped by resident gender 
rather than attending. Women residents were 
more likely to receive comments in response 
to an error, but men residents were more 
likely to receive helpful comments from other 
men and reassuring comments from both men 
and women (see Figure 4B). This preference 
for men residents by both women and men 
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attendings is not surprising, as past research 
shows a statistically significant and substantial 
gender gap in resident evaluations using this 
same dataset (Dayal et al. 2017). If feedback 
is important for residents, they would have 
been helped more, all else equal, by receiving 
this feedback from women compared to men, 
but particularly if they themselves were men.

DISCuSSION AND 
CONCLuSIONS
Despite making many gains over the past 
several decades, women are still under-
represented in leadership positions across 

academia and industry, particularly in male-
typed fields. The unequal gender distribution 
of low-promotability and high-promotability 
workplace tasks is one partial explanation 
for this feature of the stalled gender revolu-
tion (England 2010). The impact of work-
place task allocation on organizational gender 
inequality is more complex than simply hours 
spent on different tasks, however. Qualitative 
research suggests women engage with these 
tasks differently than men in ways that may 
affect both superordinates and subordinates, 
but it has been difficult to operationalize 
and directly measure the extent and potential 
consequences of differences in the way the 

figure 4. Mean for Women Residents Minus the Mean for Men Residents across Five 
Measures of Feedback Quantity and Quality by Attending Gender
Source: Comments collected using InstantEval (V2.0 Monte Carlo Software LLC, Annandale, VA), across 
eight U.S. hospitals, 2013 to 2015.
Note: This figure shows the mean for men residents subtracted from the mean for women residents 
across five measures, by gender of the attending. Error bars represent the 95 percent confidence interval 
produced via the jackknife method. A positive difference indicates the mean for women residents is 
larger; a negative difference indicates the mean for men residents is larger.
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same task may be carried out. In this article, 
we used observational data from one industry, 
academic emergency medicine, and one low-
promotability task, workplace assessment, 
to better understand differences in how men 
and women approach low-promotability work 
tasks and the consequences it has for gender 
inequality in organizations. In so doing, we 
contribute to the understanding of persistent 
workplace inequality.

We analyzed behavioral data collected in 
real time via an app used by attendings in 
eight U.S. hospitals. This passively collected 
digital trace data allowed us to measure, 
without researcher interference, the actual 
way this workplace assessment task was 
completed, rather than subjective (and often 
faulty) accounts of time spent on workplace 
tasks. Our data included numerical evalua-
tions of residents and, if a textual comment 
was submitted, the content of each com-
ment. We then used a combination of qualita-
tive coding and supervised machine learning 
to analyze these rich, numerical and textual 
data, which allowed us to scale our in-depth 
qualitative analyses of one hospital to the 
entire sample of eight hospitals in a way not 
feasible through qualitative methods alone.

Our analysis generated four key empiri-
cal findings relevant to workplace inequality. 
First, we found differences in how much men 
and women attendings wrote in their resident 
assessments as well as the content of their 
feedback. Women provided more feedback, 
more detailed feedback on relevant skills, 
and more helpful and reassuring feedback 
compared to men. Men’s assessments were 
more minimalist in comparison: men more 
often provided scores without comments, or 
sparse comments less likely to be helpful. 
Women were thus not only taking the time to 
write more words, but their words were more 
helpful and reassuring, suggesting additional 
thought was put into writing those words. 
Second, we found that this gender differ-
ence in who took the time was the largest 
for comments associated with low scores—
tasks where the learner struggled and where 
the hospital could potentially make the most 

improvements to their program. Third, we 
found that while a few attendings provided 
the majority of written feedback, the burden 
of providing this feedback was more evenly 
distributed among the women compared to 
the men. Fourth, we found that both men and 
women attendings were biased toward men 
residents, with men providing more helpful 
feedback to other men, and both men and 
women providing more reassuring feedback 
to men.

Implications for Research on Gender 
in the Workplace

These findings make several contributions 
to scholarship on gender inequality in the 
workplace. First and foremost, we advance 
this body of research by suggesting that sim-
ply measuring time spent on different work-
place tasks does not fully capture the impact 
of workplace task allocation on workplace 
inequality. In addition to time spent on these 
tasks, the type of engagement required to 
complete these tasks can matter for workplace 
inequality in (at least) two important ways. 
First, women may approach carrying out 
these tasks differently than men, with poten-
tial implications for the cognitive burden 
of these tasks and thus their potential effect 
on employee burnout. Second, many low-
promotability tasks contribute to structures of 
inequality in the workplace. If some of these 
low-promotability tasks are done with care, 
they can promote equality; if they are done 
carelessly, or with bias, they instead contrib-
ute to persistent inequality in the workplace. 
Understanding the implications of workplace 
task allocation on workplace inequality, then, 
requires not just understanding time spent on 
tasks, but how these tasks are carried out. We 
analyzed one ubiquitous low-promotability 
task, workplace assessment, to show how the 
how might matter.

By analyzing the full text of workplace 
assessment comments alongside accompany-
ing quantitative scores, we found that women 
attendings in our data were more effective at 
supplying residents with feedback, in terms of 
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the quantity and length of evaluations as well 
as the content of their written assessments. 
This was particularly true for feedback for 
residents who they perceived as struggling. 
The extra effort expanded by women, either 
because of gendered socialization (Bellas 
1999; Bowles and Babcock 2013; Shayne 
2017) or gendered demands (El-Alayli et al. 
2018), very likely leads to increased cog-
nitive burden on the individuals providing 
these services—a cognitive burden that is 
difficult to directly measure yet has been 
shown to lead to more stress and burnout in 
white women and racial minorities (Eagan 
and Garvey 2015; Hart and Cress 2008). At 
the same time, we found the comments pro-
vided by women were likely more helpful to 
the residents receiving the evaluation. Com-
ments written by women more often provided 
targeted and specific feedback, and women 
more often provided guidance and reassur-
ance to residents when they made mistakes, 
contextualizing errors and providing residents 
the information they needed to correct those 
errors in the future. Specific and supportive 
feedback is particularly crucial for women 
looking to advance in their careers (Correll 
and Simard 2016).

That said, both men and women attendings 
demonstrated some bias in favor of men resi-
dents. Although not the primary focus of our 
analysis, we found that attendings (both men 
and women) were more likely to comment on 
errors if the resident was a woman, and both 
men and women attendings were more likely 
to provide reassuring feedback, and men to 
provide helpful feedback, if the resident was 
a man. This may help explain why other 
studies have found a significant and substan-
tial gender gap in the ways subordinates are 
evaluated, in resident evaluations using this 
same data (Brewer et al. forthcoming; Dayal 
et al. 2017), and in academia and organiza-
tions more broadly (e.g., Correll et al. 2020; 
Weisshaar 2017). We found the effects of 
workplace assessment on gender inequality 
come from both sides: in our data, women 
attendings were more likely to take the time 
to carry out this workplace labor well, and 

women residents were less likely to fully 
benefit from motivating feedback.

Together, our empirical findings help 
clarify the mechanism through which differ-
ences in engagement with seemingly gender-
neutral workplace processes, such as small, 
unobtrusive assessment tasks, may translate 
into macro patterns of workplace inequal-
ity. Specifically, this assessment task is an 
example of just one of the many low-pro-
motability workplace tasks employees and 
supervisors are asked to do above and beyond 
their core workplace duties. As a rough esti-
mate, if workers do up to 78 of these low- 
promotability tasks per year, as suggested by 
one quantitative study (Guarino and Borden 
2017), small differences in time spent on, 
and approach taken with, each task, such as 
the differences we found here, may give the 
illusion of near equality, while masking per-
nicious differences that compound to impose 
significant extra burdens on women. Work-
place assessment is just one of the many low-
promotability tasks employees engage in, but 
it is similar to many other tasks in the imposi-
tion on supervisors’ time and mental capacity, 
and the effect on other people in workplaces. 
Promotion (and tenure) committees, develop-
ing training programs, diversity and inclusion 
committees, and faculty governance all have 
similar dynamics as workplace assessment: 
they are considered low-promotability tasks, 
yet doing these tasks well has implications for 
workplace inequality more broadly.

Finally, our approach demonstrates the 
benefits of using passively-collected data 
produced through real, applied tasks carried 
out in the workplace, and the affordances 
of combining rigorous qualitative, computa-
tional, and quantitative techniques. The large 
amount of data produced and recorded in the 
process of workers carrying out their every-
day tasks can provide valuable insights into 
behaviors that may contribute to workplace 
inequality (see, e.g., Correll et al. 2020). 
Unlike self-reports and interview data, these 
data directly capture behaviors, providing a 
different (and arguably more accurate) meas-
ure of workplace practices. Additionally, 
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these data tend to be unstructured and com-
plex but also rich, necessitating a strategic 
bricolage of both qualitative and computer-
assisted methods to fully analyze (Nelson 
2021). In this article, we modeled one way 
to combine multiple techniques to analyze 
passively-collected complex behavioral data 
to extract insights into an important everyday 
workplace task.

Practical Implications

Based on our findings, we suggest three prac-
tical implications for how we might achieve 
more equity in work. First, solutions to the 
workplace assessment gap ought to address 
not just the amount of time spent on assess-
ment, but the way this work is carried out. 
Simply equalizing the number of hours spent 
on each task ignores the extra emotional and 
cognitive burden of helping and reassuring 
struggling employees, subordinates, and stu-
dents, and providing suggestions for how to 
improve programs to meet the needs of these 
employees (which in the case of medicine, 
also likely improves patients’ experiences).

Second, when proposing solutions to the 
workplace assessment gap, we do not want 
to unwittingly shift the burden of gender 
inequality onto a different population. Non-
promotable tasks may not be necessary for 
a workplace to function. Low-promotability 
tasks, such as workplace assessment, on the 
other hand, do often directly benefit indi-
vidual careers and organizational cultures 
and equity. If women are indeed providing 
more effective feedback as our evidence sug-
gests, simply coaching women to do less of 
this work—the popular “just say no” solu-
tion to gaps in low-promotability work more 
generally (e.g., Babcock et al. 2022; Bern-
stein 2017; Kara 2016; Bray, McLaren, and 
Ocampo 2020)—may disproportionately 
affect vulnerable employees and those who 
are struggling, potentially exacerbating ine-
qualities at the training level. Rather than 
the “just say no” solution, or solutions aimed 
solely at equalizing the number of hours spent 
on low-promotability tasks, our findings 

reaffirm the argument that everyone needs 
training on how to do workplace assessment 
well, and on how to prevent implicit bias 
from slipping into evaluations and feedback.

Third, one of the most striking inequalities 
we found in our data was its enormous skew, 
with a few attendings shouldering the vast 
majority of feedback labor; many women did 
not provide great feedback, and a few men 
and women provided an enormous amount of 
consistently high-quality feedback. Solutions 
and training should be geared toward distrib-
uting the amount of (effective) assessment 
labor more evenly throughout the population, 
without leaving crucial support gaps for early-
career employees and students. This could be 
achieved, for example, by more clearly speci-
fying what is expected for supervisors and 
managers providing feedback to others and 
to institutions. Providing simple guidelines 
or information related to specific workplace 
assessment tasks, such as “most people spend 
this amount of time on this assessment task,” 
or “attendings tend to write an average of 
three sentences and reference two concrete 
medical tasks in each comment,” may be 
more effective at addressing who provides 
feedback and how than simply focusing on 
the amount of time spent or number of tasks 
completed. Solutions aimed at the incentive 
structure—rewarding or requiring workplace 
assessment and other types of service work 
for promotions—should reward not just the 
amount of work done, but the quality of 
that work. Future research could analyze the 
effectiveness of these different types of inter-
ventions in producing more equitable work-
loads overall, in both quantity and quality.

Limitations and Future Directions

Of course, our study is not without limita-
tions. Our research focused on one occu-
pational setting and one workplace task. 
Further research could compare other settings 
and additional low-promotability work tasks. 
Moreover, while our data provided a unique 
window into in-the-moment written evalua-
tions in real workplaces, they may not have 
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captured the full extent of assessment and 
feedback taking place. In most educational 
settings, attendings typically offer residents 
both written and verbal, face-to-face feed-
back on their performances. Our data did not 
capture gender inequalities in verbal assess-
ments. Future research is needed to examine 
whether the quantity and quality of feedback 
that attendings offer residents in-person var-
ies by attending and resident gender. Digital 
trace data, like time-use surveys, also do not 
capture the “why” behind behavior. We do 
not know, for example, if women wrote more 
words because they cared more about the 
resident, because they did not want to disap-
point their own supervisors, or because they 
were potentially using these evaluations to try 
to demonstrate their own managerial skills. 
Existing research has examined some reasons 
why women spend more time on low-pro-
motability tasks; additional interview-based 
research could better elucidate reasons why 
employees choose to spend time on different 
workplace tasks.

Our dataset had many strengths, but we 
were not able to verify whether the nega-
tive comments and lower scores attendings 
gave residents may have reflected poorer 
performances in the ED or attendings’ biased 
perceptions of their clinical abilities. Future 
research might be able to examine gender 
disparities in in-person assessment via ethno-
graphic methods. In addition, while we knew 
the gender of the attendings and residents 

in our data, we did not have access to other 
demographic data, including race, age, 
national origin, or citizenship status. Further 
research is needed to better understand how 
other demographic markers affect the distri-
bution of workplace tasks, particularly the 
effect of intersecting identities (Tiako et al. 
2021; cf. Miller and Roksa 2020). Finally, 
the task we examined is just one of the 
many assessment tasks physicians are asked 
to do every day. Further research is needed 
to understand the full amount of time spent 
on workplace assessment, in the case of aca-
demic medicine specifically but also across 
industry and academia more broadly.

Limitations aside, our research brought 
rich yet broad behavioral data to bear on 
understanding the quantity and quality of 
workplace assessment, addressing the ques-
tion of who shoulders the burden of effec-
tive workplace evaluation. In doing so, we 
empirically demonstrated how micro-level 
engagement with unobtrusive and seemingly 
gender-neutral workplace tasks can still cre-
ate (largely invisible) gendered outcomes and 
contribute to workplace inequality. Solutions 
to gendered differences in those providing 
assessment, we conclude, should address not 
only who performs this work but who per-
forms it well, and should work toward distrib-
uting the amount and quality of assessment 
work more evenly throughout the population 
in a way that does not leave crucial support 
gaps for learners and early-career employees.

APPeNDIx: DeTAILeD SuPerVISeD  
MAChINe LeArNING ACCurACy  
MeASureS

Table A1. Precision, Recall, and F1 Score by Comment Code Category for the Final 
Supervised Machine Learning Model, by Gender of the Attending and for All

All Men Attendings Women Attendings

 Precision Recall F1 Precision Recall F1 Precision Recall F1

Error .61 .91 .73 .61 .89 .72 .61 .95 .75
Helpful .58 .89 .70 .54 .86 .67 .61 .92 .74
Reassuring .55 .94 .69 .54 .94 .69 .56 .94 .70



 651

Ta
bl

e 
A

2.
 C

on
fu

si
on

 M
at

ri
x 

fo
r 

th
e 

F
in

al
 S

u
p

er
vi

se
d

 M
ac

h
in

e 
L

ea
rn

in
g 

M
od

el
, b

y 
G

en
d

er
 o

f 
th

e 
A

tt
en

d
in

g 
an

d
 f

or
 A

ll

A
ll

 
E

rr
or

H
el

p
fu

l
R

ea
ss

u
ri

n
g

 
 

n
o

ye
s

n
o

ye
s

n
o

ye
s

 
n

o
33

48
 (

74
%

)
42

5 
(9

%
)

n
o

52
3 

(4
8%

)
22

4 
(2

0%
)

n
o

44
2 

(4
0%

)
28

4 
(2

6%
)

 
ye

s
63

 (
1%

)
67

1 
(1

5%
)

ye
s

38
 (

3%
)

31
1 

(2
8%

)
ye

s
22

 (
2%

)
34

8 
(3

2%
)

W
om

en
 A

tt
en

d
in

gs
 

E
rr

or
H

el
p

fu
l

R
ea

ss
u

ri
n

g
 

 
n

o
ye

s
n

o
ye

s
n

o
ye

s
 

n
o

10
47

 (
67

%
)

19
6 

(1
2%

)
n

o
20

1 
(3

9%
)

11
3 

(2
2%

)
n

o
18

5 
(3

6%
)

13
8 

(2
7%

)
 

ye
s

18
 (

1%
)

31
3 

(2
0%

)
ye

s
16

 (
3%

)
17

9 
(3

5%
)

ye
s

11
 (

2%
)

17
5 

(3
4%

)

M
en

 A
tt

en
d

in
gs

 
E

rr
or

H
el

p
fu

l
R

ea
ss

u
ri

n
g

 
 

n
o

ye
s

n
o

ye
s

n
o

ye
s

 
n

o
22

74
 (

78
%

)
22

9 
(8

%
)

n
o

32
2 

(5
5%

)
11

1 
(1

9%
)

n
o

25
7 

(4
4%

)
14

6 
(2

5%
)

 
ye

s
45

 (
2%

)
35

8 
(1

2%
)

ye
s

22
 (

4%
)

13
2 

(2
2%

)
ye

s
11

 (
2%

)
17

3 
(2

9%
)

S
ou

rc
e:

 C
om

m
en

ts
 c

ol
le

ct
ed

 u
si

n
g 

In
st

an
tE

va
l 

(V
2.

0 
M

on
te

 C
ar

lo
 S

of
tw

ar
e 

L
L

C
, A

n
n

an
d

al
e,

 V
A

),
 a

cr
os

s 
ei

gh
t 

U
.S

. h
os

p
it

al
s,

 2
01

3 
to

 2
01

5.
N

ot
e:

 T
h

re
e 

co
m

m
en

t 
co

d
e 

ca
te

go
ri

es
: w

h
et

h
er

 t
h

e 
co

m
m

en
t 

w
as

 i
n

 r
es

p
on

se
 t

o 
an

 e
rr

or
 (

er
ro

r)
, w

h
et

h
er

 t
h

e 
co

m
m

en
t 

w
as

 l
ik

el
y 

h
el

p
fu

l 
(h

el
p

fu
l)

, a
n

d
 w

h
et

h
er

 
th

e 
co

m
m

en
t 

p
ro

vi
d

ed
 r

ea
ss

u
ra

n
ce

 (
re

as
su

ri
n

g)
. F

1 
is

 t
h

e 
h

ar
m

on
ic

 m
ea

n
 o

f 
p

re
ci

si
on

 a
n

d
 r

ec
al

l.



652  American Sociological Review 88(4)

editors’ Note
To avoid any possible conflict of interest, the ASR Editors 
were not involved in the evaluation of this paper. The 
entire review process was handled by a Deputy Editor 
who is not affiliated with Indiana University.

Acknowledgments
The authors extend deep gratitude to Chandra Muller 
and Jen Schradie for their helpful comments on drafts of 
this manuscript, and Melissa Osborne, Rebecca Ewert, 
Tania Jenkins, Miriam Midoun, and Emily Tcheng for 
their helpful assistance with early stages of data coding.

funding
This project was supported by funding from the Univer-
sity of Chicago Diversity Small Grant (awarded to Vineet 
M. Arora) and a University of Chicago Gianinno Faculty 
Research Award (awarded to Anna S. Mueller).

OrCID iDs
Laura K. Nelson  https://orcid.org/0000-0001 
-8948-300X
Alexandra Brewer  https://orcid.org/0000-0003 
-1910-2739
Anna S. Mueller  https://orcid.org/0000-0002 
-3220-8944
Daniel M. O’Connor  https://orcid.org/0000-0001 
-5464-2031

Notes
 1. MedicineNet (http://www.medicinenet.com 

[accessed November 6, 2018]) is owned by the 
WebMD Consumer Network.

 2. To create the dictionary we combined two lists: the 
Medical Dictionary List (https://www.medicinenet.
com/script/main/alphaidx.asp?p=a_dict [accessed 
September 26, 2018]) and the List of Procedures 
and Tests (https://www.medicinenet.com/proce-
dures_and_tests/alpha_a.htm [accessed September 
7, 2018]). We removed duplicate entries, separated 
acronyms from the full phrase, and re-ordered 
comma separated entries.

 3. To keep the hand-coding process manageable, only 
comments written in response to an error were 
hand-coded with the helpful and reassuring codes. 
We then used the trained machine learning algo-
rithm to predict whether all comments were help-
ful and/or reassuring, whether or not they were in 
response to an error.

 4. We provide the precision and recall measures by 
gender of attending and the full confusion matrices 
in the Appendix.

 5. Calculated by taking the mean word count per com-
ment and multiplying by 21.
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