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ABSTRACT

Background Learner assessments of faculty are widespread in medicine, yet concerns are growing about possible biases in
these assessments and their associations with gender disparities.

Objective To investigate gender-based differences in how residents and fellows describe faculty (rater effect) and how faculty
are described (ratee effect) in faculty assessments, and their associations with teaching effectiveness ratings.

Methods We analyzed 2164 trainee assessments of University of Minnesota Medical School faculty from 2019 to 2023 with
trainee and faculty gender information and narrative comments. Using natural language processing, we categorized words and
2-word groups (n-grams) into communal (eg, caring, kind), standout (eg, outstanding, amazing), and agentic/ability (eg,
assertive, controlling) groups. We examined gender-based differences in n-grams used by trainees (rater effect) and received
by faculty (ratee effect), and relationships between n-gram and teaching effectiveness ratings.

Results Women trainees used more communal (rater effect, incidence rate ratio [IRR]=1.36; 95% CI, 1.27-1.47), standout
(IRR=1.20; 95% CI, 1.08-1.34), and agentic/ability words (IRR=1.37; 95% CI, 1.26-1.49; P<.001) than men trainees. Women faculty
received fewer agentic/ability words than men faculty (ratee effect, IRR=0.83; 95% CI, 0.77-0.90; P<.001). Women trainees used
fewer communal words when describing women faculty (interaction effect, IRR=0.84; 95% CI, 0.73-0.98; P<.05). Teaching
effectiveness ratings correlated with faculty n-gram word frequency in standout (men: rs=0.29, women: rs=0.28, P<.001) and
communal categories (men: rs=0.23, P=.003; women: rs=0.22, P=.01).

Conclusions Women trainees used more communal, standout, and agentic/ability descriptors, while women faculty had fewer
agentic/ability descriptors. Women trainees used fewer communal words when describing women faculty. Standout and
communal word frequency predicted teaching effectiveness ratings for both genders.

Introduction

Learner assessments of faculty are widespread in
medical education. They assess teaching quality,
identify faculty strengths and weaknesses, and
inform curricular development.1-3 Due to their role
in high-stakes employment decisions, impartial fac-
ulty assessments with high levels of validity evidence
are crucial. Biased learner assessments may perpetu-
ate gender disparities in academic medicine, impact-
ing hiring, compensation, advancement, and
leadership representation.4-6 They could also hinder
faculty promotion and discourage women faculty
from pursuing academic careers altogether.7

Despite an early study that found no significant
gender-based differences in trainee ratings,8 recent
research indicates women faculty receive lower ratings
than men in ambulatory care settings,9 mandatory
clerkships,9,10 and clinical specialties with low repre-
sentation of women.11 Cullen et al12 additionally

reported lower ratings for female faculty compared to
male faculty in overall teaching performance and role
modeling, with small to medium effect sizes. Indeed,
meta-analyses show evidence of bias against women
instructors across various study types (quantitative,
qualitative, experimental).13,14

Qualitative studies often explore gender differences
in communal (relating to care for others) and agentic
(assertive, controlling) words in assessment comments.
These categories stem from social-psychological
research linking cultural stereotypes to male leadership
traits and female relationship-oriented qualities.15

While exceptions exist,16 most studies find that
women faculty are associated with communal charac-
teristics (eg, compassionate, empathetic) and men with
agentic behaviors (eg, scientific, quick learners).17-19

In this study, we examine whether gender-based
differences exist in how trainees describe faculty
(rater effect) and how faculty are described (ratee
effect) in faculty assessments. Unlike previous studies
focusing on either qualitative or quantitative meth-
ods and examining only one effect,10,11,17-20 weDOI: http://dx.doi.org/10.4300/JGME-D-24-00627.1
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investigate both simultaneously. This approach reveals
distinct aspects of bias in ratings and how communal
versus agentic traits shape perceptions of exceptional
teaching.

Rater effects examine whether men and women
trainees emphasize different faculty behaviors in
assessments. Social psychological theories suggest
women are expected to display communal qualities
(eg, friendliness, caring) and men agentic qualities
(eg, assertiveness, competence).15,21 Expectancy vio-
lations theory posits that women emphasize commu-
nal traits to maintain social harmony.22 Thus,
women trainees may prioritize warmth, while men
trainees may focus on competence. Though not
inherently biased, this pattern may reinforce gender
stereotypes over teaching effectiveness, potentially
disadvantaging faculty who defy these expectations.

Ratee effects examine whether trainees describe
men and women faculty members differently. Implicit
gender bias, shaped by cultural gender roles, links
masculinity to assertiveness and leadership and femi-
ninity to caregiving and relationships.1,23 Describing
men faculty with more agentic terms and women fac-
ulty with communal terms may reinforce these stereo-
types, posing professional challenges for faculty who
deviate from traditional norms.1,11,23

We also bridge the qualitative-quantitative divide by
examining how trainee descriptions relate to faculty
ratings in 4 clinical teaching domains: overall teaching
effectiveness, role modeling, facilitating knowledge
acquisition, and teaching procedures. Previous studies
on effective clinical educators have used either qualita-
tive methods (eg, essays, interviews) or quantitative
approaches (eg, faculty ratings).24,25

We hypothesized gender differences in how trainees
describe faculty (rater effect) and the descriptors fac-
ulty receive (ratee effect). We expected women trainees
to use more communal terms (eg, warm) and men
trainees more agentic terms (eg, capable), reflecting
differing evaluative schemas. Similarly, we anticipated
women faculty would receive more communal descrip-
tors and men faculty more agentic ones, reinforcing
stereotypes. We also examined trainee-faculty interac-
tions but made no predictions due to inconsistent past
findings.8,9 Given limited research on how descriptions
relate to teaching domains, we did not hypothesize
specific associations.

Methods
Procedure and Participants

This single-institution (University of Minnesota Med-
ical School) retrospective cohort analysis included
14245 faculty assessments completed by residents
and fellows for 1145 faculty in 18 clinical departments

(31 residency, 77 fellowship programs) between July
1, 2019, and June 30, 2023. Trainees routinely com-
pleted these anonymous electronic assessments during
their clinical rotations using Qualtrics software (Qual-
trics). Trainees voluntarily provided gender informa-
tion and narrative comments when completing
assessments, and faculty voluntarily provided gender
information to the graduate medical education office.

Measures

Clinical Teaching Effectiveness: We employed a
22-item clinical teacher effectiveness measure, confirm-
ing a bifactor model with a general dimension of over-
all teaching effectiveness and 3 secondary dimensions
(role modeling, facilitating knowledge acquisition, and
teaching procedures).12 Factor scores analyzed the
relationship between trainee word choice and ratings.

N-Gram Analyses: To analyze trainees’ narrative
comments, we used natural language processing with
n-gram analysis. N-grams are sequences of n words
that provide insights into language patterns. For
example, unigrams (ie, 1-grams) refer to individual
words, and bigrams capture word pairings (ie, 2-
grams). Comments underwent preprocessing steps:
lowercasing, contraction expansion, lemmatization,
special character removal, and stop word removal.26

This process extracted unigrams and bigrams to cap-
ture contextual information.19 A document-term
matrix recorded the frequency of each n-gram.

From 19645 unigrams and bigrams, n-grams
appearing �10 times were selected (918 n-grams).
The lead author (J.H.) reviewed these to identify 661
medically relevant n-grams for further analysis.
While both negative and positive n-grams were ini-
tially identified, most retained n-grams had positive
connotations, aligning with our emphasis on abili-
ties, standout qualities, and communal characteristics
(TABLE 1).

KEY POINTS

What Is Known
Gender bias is well documented in the assessment
literature, both related to gender of the assessor and the
learner.

What Is New
This study of assessments performed by trainees on faculty
showed an association between descriptor type (eg,
standout words, communal words) and overall teaching
effectiveness ratings and varied by faculty and trainee
gender.

Bottom Line
Consumers of assessment data must understand the
potential role for gender bias in descriptors and ratings of
faculty.
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Subsequently, J.H. and 3 faculty members (T.M.,
S.M.C., G.N.R.) independently categorized these
n-grams into 3 established groups from prior studies
on gender differences in clinical performance assess-
ments20,27-29: (1) communal (eg, caring, kind, sym-
pathetic); (2) standout (eg, outstanding, amazing,
excellent); and (3) an agentic/ability category com-
bining leadership traits (eg, self-confident, assertive)
with knowledge and skills (eg, intelligent, gifted). A
grindstone category focusing on work ethic was ini-
tially considered but excluded due to limited repre-
sentation (9 words).

After sorting the n-grams, faculty reached consen-
sus on categorization via discussion, focusing on spe-
cific n-grams and category definitions. For clarity,
only n-grams unanimously assigned to a single cate-
gory were included, resulting in a final 238 n-grams
(121 unigrams and 117 bigrams; see TABLE 1).

Analyses

We employed hierarchical Poisson regression to ana-
lyze gender differences in trainees’ use of n-grams
(rater effect) and faculty’s received n-grams (ratee
effect) in communal, standout, and agentic/ability cate-
gories. This method controlled for rater and ratee
effects while examining interactions. N-gram frequen-
cies were summed per category in each comment. Pois-
son regression was used due to the count nature of the
dependent variable. Coefficients were exponentiated to
obtain incident rate ratios, which represent the factor
by which the expected count of words in each cate-
gory changes per unit increase in predictor variables.
Given anonymous assessments, each comment was
treated as independent, though faculty could receive
multiple ratings. Predictors were added in 2 stages:
first trainee and faculty gender, then their interactive
effect to examine potential interactions.

TABLE 1
Final List of N-Grams After Sorting by Faculty

Word Category Relevant N-Grams

Ability/agentic words teach, knowledge, evidence, skill, decision, autonomy, evidence base, knowledgeable, teach
resident, ability, efficient, operate, create, provide feedback, precepting, job teach, clinical
reason, educational, smart, confident, analytic, teach round, insight, expertise, guideline,
medical knowledge, medical decision, practice evidence, teach procedure, diagnose, intelligent,
teach provide, patient teach, teach style, specific feedback, knowledge base, knowledgeable,
rationale, clinical knowledge, efficiently, efficiency, teach evidence, precept, teach session,
explain reason, clinical scenario, fund knowledge, clinical experience, teach learn, knowledge
gap, independently, technical, surgical skill, wisdom, advocate patient, detail orient, skill level,
knowledge experience, educate, inquisitive, perform procedure, teach topic

Standout words excellent, role model, wonderful, fantastic, amaze, excellent teacher, incredibly, incredible, favorite,
greatly, asset, effective, leader, valuable, fantastic teacher, exceptional, super, extremely
knowledgeable, excellent mentor, awesome, phenomenal, wonderful teacher, asset program,
excellent job, favorite faculty, outstanding, provide excellent, perfect, excellent role, excellent
faculty, exemplary, brilliant, consistently, excellent teach, invaluable, admire, tremendous,
excellent attend, incredible teacher, wonderful job, impressive, excellent clinician, favorite staff,
amaze faculty, excellent surgeon, model physician

Communal words care, mentor, helpful, approachable, love, supportive, comfortable, constructive, share, interaction,
support, fun, explain, constructive feedback, nice, style, communication, empathetic, teacher
mentor, advocate, relate, guidance, foster, listen, compassionate, friendly, communicate,
attitude, humble, respect, encourage resident, happy, empathy, pleasant, patience,
professionalism, willingness, enjoy learn, bedside manner, mentorship, invest, guide, enjoyable,
enjoy teach, helpful feedback, respectful, teach time, trust, feel support, care teach, supportive
resident, interact, receptive, vulnerability, kindness, opportunity learn, approachable teach,
warm, relationship, encouragement, personable, advocate resident, easy approach, time learn,
demeanor, openness, compassion, provide helpful, teacher time, mentor teach, share
knowledge, responsive, beneficial, fair, listener, learn opportunity, mentor teacher, approachable
question, feedback time, mentor resident, time explain, serve, patient love, safe learn, eager
teach, genuine, opportunity teach, support resident, rapport, humility, relate patient, teach
feedback, easily approachable, approach patient, interaction patient, safe space, love learn,
judgmental, demand, belittle, alongside, helpful learn, feel uncomfortable, teacher provide,
environment learn, encourage learn, challenge resident, positive attitude, create environment,
provide timely, question feel, provide support, treat resident, feel learn, time discuss, create
safe, appreciative, contribute, patient encourage, feel question, care deeply, teach explain,
feedback receive, question encourage, encourage critically, feel hear, teach opportunity,
supportive encourage, encourage critical, positive learn
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We used logistic regressions to examine associa-
tions between trainee and faculty gender and n-gram
usage in assessments. Given the large number of
n-grams, we applied Elastic Net regression19 for vari-
able selection, optimizing hyperparameters through
grid search and 10-fold cross-validation based on
ROC (receiver operating characteristic) curve perfor-
mance. This yielded 120 n-grams (75 unigrams and
45 bigrams) for predicting trainee gender and 71
n-grams (54 unigrams and 17 bigrams) for predict-
ing faculty gender. Separate logistic regression mod-
els were then fitted using these selected n-grams as
predictors.

Finally, we used Spearman correlations to examine
the relationship between faculty n-gram (ie, ratee)
word frequencies in each word category and perfor-
mance scores in the 4 clinical performance dimen-
sions, and the Z-test to examine gender differences
in those relationships.

All statistical and text analyses were performed
using R Version 4.2.2 (R Core Team), and alpha
was set to .05.

The University of Minnesota Institutional Review
Board exempted this study from review.

Results

From the original sample, we retained only records
with available trainee and faculty gender information
and narrative comments. Our final data included 2164
assessments (1113 [51.4%] by women trainees and
1051 [48.6%] by men trainees) for 384 faculty mem-
bers (188 [49.0%] women faculty and 196 [51.0%]
men faculty). Assessments spanned 18 clinical depart-
ments (20 residency, 47 fellowship programs). The
highest proportions were from family medicine and
community health (698 of 2164 [32.3%] assessments),
pediatrics (308 of 2164 [14.2%]), diagnostic radiology
(305 of 2164 [14.1%]), and medicine (186 of 2164
[8.6%]); the remaining 667 assessments (30.8%) were
from other departments, including anesthesiology, neu-
rology, obstetrics and gynecology and women’s health,
and urology, representing various hospital-based, med-
ical, and surgical programs.

TABLE 2 shows significant effects for raters and
ratees in the agentic/ability category (IRR=1.37 and
0.83; 95% CI, 1.26-1.49 and 0.77-0.90; P<.001),
and a rater effect for standout and communal cate-
gories (IRR=1.20 and 1.36; 95% CI, 1.08-1.34 and
1.27-1.47; P<.001). Women trainees used 37%
more agentic/ability, 20% more standout, and 36%
more communal words compared to men trainees,
controlling for faculty gender. Women faculty
received 17% fewer agentic/ability words than men
faculty, controlling for trainee gender. Interaction TA
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effects for communal words were statistically signifi-
cant such that women trainees used significantly fewer
communal words when describing women faculty
(IRR=0.84; 95% CI, 73-98; P<.05). Additionally,
women trainees used more words per assessment on
average (25.72 vs 20.50 words, respectively).

FIGURE 1 indicates that n-grams like “trust”
(OR=11.95; 95% CI, 2.27-63.04), “bedside manner”
(OR=7.48; 95% CI, 1.69-33.01), “guidance” (OR=3.88;
95% CI, 1.42-10.55), and “constructive feedback”
(OR=2.01; 95% CI, 1.04-3.89) were significantly associ-
ated with assessments from women trainees. In contrast,
n-grams including “professionalism” (OR=11.17; 95%
CI, 2.05-60.72), “insight” (OR=5.28; 95% CI, 1.13-
24.73), “teach procedure” (OR=3.24; 95% CI, 1.06-
9.88), “fun” (OR=2.75; 95% CI, 1.49-5.08) and
“teacher mentor” (OR=2.59; 95% CI, 1.26-5.35) were
significantly associated with assessments from men
trainees.

FIGURE 2 indicates that n-grams such as “opportunity
teach” (OR=9.91; 95% CI, 1.27-77.50), “perfect”
(OR=6.61; 95% CI, 1.24-35.12), “relate” (OR=2.25;
95% CI, 1.07-4.72) and “supportive” (OR=1.68;

95% CI, 1.03-2.76) were significantly associated with
assessments of women faculty. In contrast, words
like “operate” (OR=2.43; 95% CI, 1.26-4.70),
“teacher mentor” (OR=2.05; 95% CI, 1.05-4.00), and
“evidence base” (OR=1.78; 95% CI, 1.11-2.87) were
significantly associated with assessments of men faculty.

TABLE 3 indicates that overall teaching effective-
ness ratings correlated positively with standout and
communal word frequencies for both men and women
faculty (rs=0.29 and 0.28, P<.001), and (rs=0.23 and
0.22, P=.003 and .01), respectively. Role modeling rat-
ings correlated positively with agentic/ability and
standout word frequencies for both men and women
faculty (rs=0.22 and 0.26, P=.005 and .001) and
(rs=0.15 and 0.30, P=.05 and <.001), respectively,
and with communal word frequencies for men faculty
(rs=0.21, P=.01). Teaching procedures ratings corre-
lated positively with standout and communal word
frequencies for both men and women faculty (rs=0.19
and 0.16, P=.01 and .04) and (rs=0.18 and 0.19,
P=.02 and .02), respectively. Facilitating knowledge
acquisition ratings correlated negatively with commu-
nal word frequency for men faculty (rs=-0.16, P=.04).

A. N-gram associations with women trainees

B. N-gram associations with men trainees

N-gram OR (95% CI)

N-gram OR (95% CI)

trust 11.95 (2.27-63.04)

professionalism 11.17 (2.05-60.72)

wonderful job 9.77 (1.12-84.94)

insight 5.28 (1.13-24.73)

efficiency 9.41 (1.10-80.72)

teach procedure 3.24 (1.06-9.88)

bedside manner 7.48 (1.69-33.01)

phenomenal 2.84 (1.11-7.30)

smart 5.38 (1.52-19.12)

fun 2.75 (1.49-5.08)

teach round 4.17 (1.39-12.49)

teacher mentor 2.59 (1.26-5.35)

guidance 3.88 (1.42-10.55)

greatly 2.33 (1.05-5.15)

create 3.18 (1.50-6.77)

knowledge 1.59 (1.11-2.29)

incredible 2.64 (1.35-5.15)

incredibly 2.62 (1.37-5.02)

job teach 2.2 (1.01-4.78)

constructive feedback 2.01 (1.04-3.89)

wonderful 1.92 (1.19-3.07)

explain 1.85 (1.07-3.2)

love 1.8 (1.13-2.86)

approachable 1.6 (1.13-2.27)

teach 1.54 (1.30-1.82)

1 2 4 8 16 32 64

OR (95% CI)

1 2 4 8 16 32 64

OR (95% CI)

FIGURE 1
Significant N-Gram Associations by Trainee Gender
Note: Only n-grams significant at P<.05 were included. An exponential axis with log2 was used to better visualize effects.
Abbreviations: OR, odds ratio; CI, confidence interval.
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A significant gender difference was observed in the
correlation between role modeling ratings and com-
munal word frequency for men and women faculty
(rs=0.21 and 0.00, P=.010 and .99; z=1.927, P=.027).

Discussion

In this mixed-methods study, we examined differ-
ences in faculty assessments, analyzing both trainee
descriptions (rater effect) and how faculty were
described (ratee effect) using agentic/ability, stand-
out, and communal categories. Women trainees used
more of these descriptive words than men trainees,
while women faculty received fewer agentic/ability
words than men faculty. Standout and communal
word frequency predicted teaching effectiveness rat-
ings for both men and women faculty.

This study contributes to the literature by reveal-
ing gender-based differences in how men and women
trainees assess faculty (rater effect). Women trainees
incorporated a broader range of descriptive words,
which may reflect gender-based differences in consci-
entiousness, attention to detail, and socialization.30,31

Women are more likely to emphasize relational
dynamics, which could explain greater use of com-
munal, agentic, and standout language in assess-
ments.15,22 Women trainees also used fewer
communal descriptors for women faculty—an unex-
pected result requiring further study. This may reflect
sociocultural expectations, where communal traits
are presumed in women but rewarded in men. Recog-
nizing these distinct evaluative schemas can help
training programs interpret assessments more accu-
rately and support diverse evaluative priorities.

Our analysis of n-gram use further highlights these
distinctions. Women trainees emphasized relational
elements such as trust and bedside manner, whereas

men trainees focused more on knowledge and technical
skills. For example, women trainees were 11.95 times
more likely to use “trust,” while men trainees were
11.17 times more likely to use “professionalism.” These
patterns underscore the distinct evaluative lenses
between genders.

This study also highlights potential implicit gender
bias in narrative comments (ratee effect),9-12 which
may contribute to women faculty underrepresentation
in academic medicine.6,32 Women faculty received
fewer agentic/ability descriptors, which does not neces-
sarily indicate bias—men faculty may have exhibited
more agentic behaviors. However, prior studies sug-
gest no gender differences in knowledge or skill, chal-
lenging this assumption.33-35 The tendency to associate
men faculty with agentic qualities and women faculty
with communal traits may reinforce gender stereo-
types, affecting hiring, promotion, and recognition.

Additionally, this study highlights qualities associ-
ated with effective educators. The positive correlation
between communal and standout word frequency with
teaching effectiveness suggests that supportive,
relationship-oriented behaviors are valued in teaching.
However, this does not imply causation. Faculty devel-
opment programs could promote these humanistic
qualities through training on empathy, active listening,
and responsiveness.

Agentic/ability words are positively associated with
role modeling, reinforcing the importance of clinical
knowledge as a key component of effective role mod-
eling.36 However, these words show a modest negative
association with teaching procedures, suggesting that
procedural instruction may rely more on different
competencies, such as patience and clarity. Faculty
training should explicitly differentiate the skills essen-
tial for role modeling (eg, expertise, decisiveness) from

A. N-gram associations with women faculty

B. N-gram associations with men faculty

N-gram OR (95% CI)

N-gram OR (95% CI)

opportunity teach 9.91 (1.27-77.50)

operate 2.43 (1.26-4.70)

perfect 6.61 (1.24-35.12)

teacher mentor 2.05 (1.05-4.00)

relate 2.25 (1.07-4.72)

evidence base 1.78 (1.11-2.87)

efficient 1.98 (1.02-3.87)

autonomy 1.64 (1.07-2.52)

supportive 1.68 (1.03-2.76)

1 2 4 8 16 32 64
OR (95% CI)

1 2 4
OR (95% CI)

FIGURE 2
Significant N-Gram Associations by Faculty Gender
Note: Only n-grams significant at P<.05 were included. An exponential axis with log2 was used to better visualize effects.
Abbreviations: OR, odds ratio; CI, confidence interval.
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those needed for procedural instruction (eg, patience,
clarity) to ensure balanced assessment.

Limitations

This study’s single-institution scope limits generaliz-
ability, particularly as assessments were drawn pri-
marily from specialties with higher women faculty
representation (eg, family medicine, pediatrics), pro-
viding limited insight into fields that are dominated
by men faculty, like surgery. Future research should
include a broader specialty mix and examine faculty
rank, length of service, trainee program, postgradu-
ate year, and specialty. Due to data limitations, we
could not control for rank or service length, and it
remains unclear how specialty-specific gender distri-
butions influence the ratee effect. Analyses were
restricted to assessments where both trainee and fac-
ulty disclosed gender, potentially introducing bias;
future studies should compare those who disclose
gender with those who do not. Anonymity prevented
tracking whether the same trainees repeatedly evalu-
ated faculty, possibly affecting standard error estima-
tions. Additionally, gender identity data were limited
to men and women, highlighting the need for further
research on gender-diverse groups.

Conclusions

This study reveals gender-based patterns in faculty
assessments. Women trainees used more agentic/ability,
communal, and standout descriptors, while women
faculty received fewer agentic/ability words than men
faculty. Women trainees used fewer communal words
for women faculty than men faculty. Standout and
communal word frequency predicted teaching effec-
tiveness ratings for both genders.
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