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Article

Only 15% of executives and 5% of CEOs are women, even 
though large studies find that firm performance increases 
with female executives (Jeong & Harrison, 2016; Nolan, 
Moran, & Kotschwar, 2016). Business schools may be to 
blame. Journalists report that at top MBA programs, women 
fare worse in grades and job offers (Kantor, 2013) and in early 
career trajectories (Kitroeff & Rodkin, 2015). However, past 
scientific research on MBA grades has found no gender dif-
ferences (DeRue, 2009; Hancock, 1999; Wright & Bachrach, 
2003; Yang & Lu, 2001). We present two studies that examine 
grade differences more closely and identify a circumscribed 
gender gap, in technical, but not social, classes.

Our analyses trace the gap to structural demographic fea-
tures of MBA programs and to students’ behavioral responses 
to these features. The population that enters top business 
schools varies by gender regarding technical interests and 
aptitudes. Not surprisingly, these preexisting characteristics 
affect grades, contributing to the gender gap. But more inter-
estingly, students’ behavior during business school—their 
responses to the salient gender differences—may factor into 
grades above and beyond this. Top MBA programs are 
majority male, have been even more so traditionally, and 
retain “locker-room or boot-camp” norms that masculinize 

prowess in technical subjects like finance (see “As Academic 
Gender Gap Declines,” 2011; Gellman, 2015; Kantor, 2013). 
The way female students respond to this norm may be a sec-
ond-order process adding to the performance gap—one that, 
once identified, could be targeted by interventions.

But how female MBA students may respond to the gender 
norm is an open question. Social psychology has identified 
two qualitatively different ways that people may respond to 
their group being associated with lower performance: public 
conformity, behavior outwardly consistent with the associa-
tion, or private internalization, behavior resulting from inner 
acceptance of the association. This distinction is fundamental 
in research on norms and behavior. For instance, in Asch’s 
(1951) experiments, participants conformed to the norm pub-
licly but not privately, whereas in Sherif’s (1936) experiments 
with inherently ambiguous stimuli, participants adhered to the 
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norm not just in public but in private as well. Female MBA 
students may merely conform to the association of masculinity 
with technical acumen in their public actions (i.e., participat-
ing less assertively in classroom and related study group dis-
cussions). Or they may internalize the expectation and 
disinvest their effort from the domain (i.e., reducing private 
effort, such as hours studying and in private tutoring sessions). 
In two large-scale studies with complementary methods, we 
find that public conformity, not private effort, is the behavioral 
mechanism that contributes to the MBA gender gap.

Norms and Behavior
A central idea in many social sciences—anthropology, soci-
ology, jurisprudence, political science, and so on—is that 
people’s actions are affected by surrounding norms, patterns 
of behavior associated with social categories. Although 
much recent psychology and public health research has 
focused on the effects of subjective norms (people’s assump-
tions or perceptions about social patterns), most disciplines 
study the effects of objective norms (the patterns themselves; 
see Morris, Hong, Chiu, & Liu, 2015). Classic social psy-
chology studies of conformity examined objective norms 
rather than subjective norms: for instance, Sherif (1936) and 
Asch (1951) manipulated the pattern that objectively existed 
in a group; Newcomb (1943) tracked changes in newcomers 
to a college where liberalism was objectively prevalent; and 
modern classics (Cialdini, Kallgren, & Reno, 1991; Crandall, 
1988) in this tradition similarly focus on effects of exposure 
to objective patterns in the actor’s social context.

In the case of gender and academic performance, objec-
tive norms can directly affect women’s performance. Women 
underperform on technical problems and in science, technol-
ogy, engineering, and mathematics (STEM) courses when in 
majority male environments (Inzlicht & Ben-Zeev, 2000; 
Murphy, Steele, & Gross, 2007). In a majority male environ-
ment, the routines and artifacts of the culture tend to reflect 
male culture, and these social cues make women feel that 
they do not belong (Cheryan, Plaut, Davies, & Steele, 2009). 
When men are not only the majority but also are associated 
with technical prowess, the environment is doubly threaten-
ing. When women are put in an environment where the role 
models embody the stereotype of males as technically profi-
cient and females as not so, this reduces women’s confidence 
about technical classes (Cheryan, Siy, Vichayapai, Drury, & 
Kim, 2011). So, objective gender differences in one’s com-
munity have an impact, whether they are explicitly perceived 
or just unconsciously registered.

Research Setting: Graduate Schools of 
Business
Over the past century, schools of business have become 
institutionalized at the world’s major universities. Primarily, 
they offer a 2-year graduate degree, the MBA. MBA 

programs have a standard curricular structure: a first year 
largely consisting of “core” or required classes—ranging 
from marketing to finance—and a second year consisting 
primarily of electives. The top programs seek applicants 
with 4 to 9 years of postcollege work experience in addition 
to strong undergraduate performance and aptitude test 
scores, making admissions highly competitive.

MBA programs mix students from many countries and 
industry backgrounds into large classes, which are character-
ized by animated discussions, debates, and role-plays of 
business dilemmas (Yeaple, 2012). Although the program we 
studied admits over 500 students per year, they are assigned 
to fixed subgroups: “clusters” of approximately 70 students 
who go through core classes together, and within this “learn-
ing teams” of five who complete assignments together. 
Unlike other graduate programs that are more solitary expe-
riences, MBA programs are intensely interactive communi-
ties characterized by strong norms.

Gender Differences in Preexisting 
Characteristics
In considering the factors that may contribute to possible 
gender gaps in MBA student performance, the first category 
to consider are the characteristics with which students enter. 
Two relevant preexisting characteristics are interests and 
aptitudes, which are standard explanations for gender differ-
ences in higher education and career performance.

Interests
Women are more likely to report interest in working with 
people than in working with numbers or things (Diekman, 
Brown, Johnston, & Clark, 2010; Else-Quest, Hyde, & Linn, 
2010; Woodcock et al., 2013). Even among young children, 
females score higher on empathizing and males higher on 
systematizing (Baron-Cohen, 2003). Differences in interests 
are recognized in the MBA vernacular as the distinction 
between “poets,” interested in people and management, and 
“quants,” interested in numbers and finance (http://poet-
sandquants.com). Baron-Cohen’s work, and other research 
on interests, suggests female MBA students may be less 
quant and more poet than their male peers. Because interests 
drive learning (Silvia, 2008), gender differences in quant 
interest could contribute to a gender gap in technical classes 
(Schmidt, 2011). Hence, the interest hypothesis is that differ-
ences in preexisting interests account for the gap in MBA 
student performance; women’s lower interest in technical 
topics contributes to their lower grades in related classes.

Aptitudes
Applicants for MBA and other business-related graduate pro-
grams take the Graduate Management Admissions Test 
(GMAT), which assesses quantitative and verbal aptitudes. 

http://poetsandquants.com
http://poetsandquants.com


1152 Personality and Social Psychology Bulletin 43(8) 

The aptitude hypothesis, then, associated with Larry Summers 
among others, is that women are less frequently found at the 
highest levels of quantitative aptitudes, and this biological sex 
difference in quantitative aptitudes creates a gender gap in 
achievement in technical subjects.

But is the magnitude of sex differences in aptitudes suffi-
cient to account for such a gap? Looking at the general popu-
lation, sex differences in aptitudes are too slight to make an 
appreciable difference (Feingold, 1988; Hyde, Fennema, & 
Lamon, 1990; Hyde & Linn, 1988; Lindberg, Hyde, Petersen, 
& Linn, 2010). However, the population of students at elite 
business schools may be shaped by selection processes that 
differ by gender, creating gender differences in this subpopu-
lation. Even if in the general population average GMATs are 
consistent across gender, if far fewer women than men with 
high GMATs enter the admissions pipeline for top-ranked 
MBA programs, these programs may end up enrolling classes 
that differ by gender in GMATs, despite using gender-blind 
admission standards. The key to this paradox is that the top 
programs would admit and compete for the same small pool 
of highly qualified female applicants. The result would be 
lower yields for highly qualified female than male admits, 
producing a gender difference in the enrolled class.

To explore whether this structural problem exists, we con-
ducted a preliminary analysis on public archival data. We 
used the GMAT Interactive Profile tool available on the 
Graduate Management Admission Council (GMAC; n.d.) 
website. Access to the tool is granted to administrators and 
faculty of GMAC member business schools. We attained data 
from all GMAT examinees in the 2013-2014 testing year. The 
GMAT exam was taken 138,053 times by men and 104,476 
times by women overall, indicating that many women pursue 
graduate programs related to business of one sort or another. 
The data indicate how the applicants plan to incorporate grad-
uate education into their lives: full-time versus part-time pro-
grams and after how many years of prior work experience. 

Examinees who fit the profile sought by top-ranked MBA 
programs, applying to full-time programs with 4 to 9 years of 
work experience, numbered 27,484 men to 13,141 women—
more than twice as many men—a more male-skewed ratio 
than the overall ratio of examinees (Z = 40.62, p < .001). By 
contrast, relatively more female (57%) than male GMAT-
takers were applying to accounting graduate programs, which 
accept students right after college with no work experience 
(GMAC, 2015). The gender difference in choices about which 
programs to apply to, reflecting preferences about when and 
what to study, and ultimately, perhaps, societal structures 
such as work–family constraints, restricts the pipeline of 
women to top-ranked MBA programs.

But is the shortage sharp enough that it would create 
intense competition for the top-ranked female applicants? In 
other words, are there sufficient female applicants with the 
desired credentials to fill half the slots in the top-ranked 
MBA programs? The top programs seek students with GMAT 
scores over 700 and at least 4 years of work experience. 
Publicly available class profiles reveal that in all the top 15 
programs, most students have these attributes. Of the 104,476 
female students who took the GMAT in 2013-2014, 9,354 
had GMATs greater than 700, but only 1,930 of them also 
had 4 or more years of work experience (Figure 1). Yet, to fill 
half the slots in the top 15 programs, approximately 7,000 
women with these combined characteristics would be 
required. Even with the current policies of enrolling approxi-
mately 40 percent female students, the numbers suggest that 
the ratio of top-credentialed applicants to slots is much lower 
for females than males.

Our analysis of the applicant supply reveals a structure that 
would induce the elite programs to compete intensely for the 
highly qualified female applicants, and indeed, journalists 
have documented the competing offers of admission and 
scholarships that such female applicants receive (Gellman, 
2015). The result would be lower enrollment yields for female 

Figure 1. The narrowing funnel of applicants to MBA programs, male and (especially) female, once filtered by high GMATs and high 
work experience.
Note. GMAT = Graduate Management Admissions Test.
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admits, and indeed many top-ranked schools report that they 
experience such a yield difference by gender (Columbia 
Business School, n.d.; Harvard Business School, n.d.-a, n.d.-
b; Stanford Business School, 2015). The predictable result is 
that, despite gender-equal admissions, enrolled classes would 
differ by gender in GMATs, and so, the hypothesis that a gen-
der gap results from differences in aptitudes is worth testing.

Behavioral Responses to Gender Norm
In addition to their preexisting characteristics, students’ 
behavior during the MBA program in response to the salient 
gender norm could independently contribute to a gender gap 
in performance. Two paths for this would be conformity—
reduced public assertiveness—and internalization—reduced 
private effort.

Public Assertiveness
Although measures of assertiveness generally show that 
women are lower than men, women’s level of assertiveness 
depends a great deal on their situation. A meta-analysis found 
that American women’s assertiveness rose and fell over the 
last century with changes in their social status (Twenge, 
2001); for instance, when universities and workplaces 
became more female during World War II, women’s level of 
assertiveness went up.

Studies suggest that women’s adherence to gender norms 
about assertiveness in many settings reflect that these norms 
are enforced (highly assertive women are punished). In male-
typed domains, such as negotiation, women attenuate their ver-
bal assertiveness to avoid making negative social impressions 
(Amanatullah & Morris, 2010; Amanatullah & Tinsley, 2013). 
Women indicate they will speak up less than men when imag-
ining working on a business team (Brescoll, 2012) or inter-
viewing for business jobs (Moss-Racusin & Rudman, 2010).

In interviews, women at top MBA programs report fears 
of making negative social impressions by participating too 
actively in classes (“As Academic Gender Gap Declines,” 
2011). If women respond to the gender norm through public 
conformity, they would exhibit reduced verbal assertiveness 
in the classroom and study group meetings. Given MBA stu-
dents’ high concern about peer relationships, we expect that 
gender norms about technical prowess affect them in this 
way. Hence, our public conformity hypothesis is that less 
active participation by female students contributes to their 
lower grades. Less active participation would affect grades 
by reducing learning, as active participation is crucial to 
gaining competence, especially in technical subjects 
(Freeman et al., 2014).1

Private Effort
Stereotype threat research proposes members of a group asso-
ciated with lower performance sometimes internalize the 
message of lower proficiency and disinvest from the domain. 

Steele’s (1992) initial evidence for this mechanism of reduced 
private effort in academic underachievement was that SATs 
are less predictive of grades for Black than White college stu-
dents. If female MBA students internalize negative perfor-
mance expectations and withdraw their effort accordingly, 
their performance should similarly fall short of what is pre-
dicted by their GMATs. Studies measuring the process of 
reduced effort investment have found evidence that they con-
tribute to minority underperformance in college grades 
(Owens & Massey, 2011). Although some studies find that 
women internalize particular gender norms as standards 
(Wood, Christensen, Hebl, & Rothgerber, 1997) or implicit 
attitudes (Nosek, Banaji, & Greenwald, 2002), studies do not 
find evidence for reduced effort as a contributor to gender dif-
ferences in college grades (Cullen, Waters, & Sackett, 2006).

MBA students are known to be highly calculating in how 
they invest their time. This likely reflects their extensive 
training in economic models of rational choices. Studies find 
that economics training shifts decision making toward what 
is self-interest maximizing (see Frank, Gilovich, & Regan, 
1993; Wang, Malhotra, & Murnighan, 2011). Reducing pri-
vate effort would not be self-interest maximizing; it hurts 
learning and performance without boosting likeability, as it 
is largely unobservable to others. For these reasons, we do 
not expect to find support for the effort disinvestment 
hypothesis: that female MBAs lower their private effort.

Finally, a variant account in terms of lowered effort 
focuses on single female students, asserting that they allocate 
their time to dating the male students rather than academic 
effort (Patton, 2014). Although we fail to understand why 
such romance would take more time for the females than 
males involved, we also test if single female MBA students 
exert less academic effort than married female MBA stu-
dents, or if female MBA students focus more on dating than 
male MBA students.

Summary
Although differences in the interests and aptitudes that stu-
dents bring to MBA programs could produce a gender gap in 
technical grades, the gap may grow larger through the ways 
students behaviorally respond to the association of gender 
with performance during the MBA program. Specifically, we 
propose that female students outwardly conform to the asso-
ciation of masculinity and technicality by reducing their pub-
lic assertiveness in technical classes but that they do not 
internalize and disinvest by reducing their private effort. 
Therefore, our primary hypothesis across studies—the public 
conformity hypothesis—is that the gender difference in tech-
nical grades will be mediated by public assertiveness, even 
with alternative mediators included in the model, such as 
interests and aptitudes, and covariates, including ethnicity, 
citizenship status, financial aid, age, and undergraduate 
major.2 These covariates reflect “third variables” that could 
be correlated with both gender and grades. For instance, stu-
dents with a STEM or business undergraduate major have 
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more experience with technical courses and may be more 
likely to be male. The covariates were correlated—albeit 
weakly—with grades in our study, so it is important to control 
for these prior factors to isolate effects of our focal 
predictors.

To test our account, we conducted two studies with large, 
representative samples from two student cohorts enrolled in a 
top-ten MBA program. The two studies used datasets corre-
sponding to different cohorts of students. The first study draws 
on archival data about students before and after enrollment in 
the program to identify the nature of the gender gap and 
directly test the public conformity hypothesis, both with and 
without simultaneous tests of the interests and aptitudes 
hypotheses. The second study uses a self-report survey to pro-
vide more fine-grained tests of the public conformity hypoth-
esis, as well as a comparison with the disinvestment 
hypothesis.

Study 1

Method
We received approval to compile and analyze all data for 
this study from the university’s institutional review board. A 
dataset was created drawing student records from different 
offices of a business school, including admissions, registrar, 
student activities, and career services. These data were col-
lected as part of the normal operation of the school, and they 
were analyzed as part of the school’s efforts to monitor and 
improve its programs. We obtained grade data from the reg-
istrar’s office. Whereas past studies have focused on the pre-
existing characteristic of aptitude (GMATs), we added two 
measures of students’ interests drawn from separate sources. 
Demographics, GMATs, and industry interests were drawn 
from admission records. Measures of broader life interests 
were drawn from a standard interest inventory involving 
hundreds of items that students complete for the career 
office’s counseling program. In addition, we drew on stu-
dents’ assertiveness level scores that came from aggregated 
ratings by multiple classmates, conducted in a first-year 
class.

We created two key outcome variables—technical grade 
point average (GPA) and social GPA—by averaging grades 
from the core courses that loaded on these two factors. We 
then conducted an independent t test on each outcome vari-
able to discover if academic outcomes varied by gender. We 
ran regression analyses to test which variables account for 
academic performance, controlling for other possible fac-
tors that might associate with gender. We conducted tests of 
indirect effects to determine which potential intervening 
variables helped explain the gender differences in grades.3 
To explore intervening mechanisms for gender differences, 
we computed indices of general life interests in “quant” ver-
sus “poet” topics as well as more specific industry interests. 
We also included quantitative and verbal GMAT scores, and 
an index of peer-rated assertiveness.

Participants. The graduating classes of 2009 and 2010 con-
sisted of 1,324 students. Of these, we obtained complete data 
for 762 students. Some of the variables included in our model 
came from records that do not encompass every member of 
the student body, such as scores on the interest inventory 
used by our career counseling office, something in which not 
all students participate. To allow for accurate comparisons 
across statistical models, we only analyzed data for partici-
pants for whom we had full data in the most complete model. 
As a precaution, we conducted several analyses to rule out 
potential selection effects. First, although our sample of 762 
participants had higher grades than the full sample of stu-
dents, completion versus noncompletion of the interest 
inventory did not interact with gender to impact grades. Sec-
ond, for each regression we report in the “Results” section, 
we relaxed the requirement for full data for all variables 
across the models and examined the results. The results 
based on the unrestricted dataset replicated those of the 
restricted dataset we have reported in the “Results” section. 
Therefore, we rule out some of the more potentially prob-
lematic impacts that selection may have had.

Given effect size conventions for multiple regressions 
(see Cohen, 1992), 762 participants allow us to detect even 
small effects. Furthermore, this sample size greatly exceeds 
samples in past MBA performance studies, typically in the 
low hundreds. Of the 762 participants, 496 were men and 
266 were women.

Covariates
Ethnicity. We created an indicator variable for each of the 

largest ethnic groups in the sample: African American or 
Black, East Asian, Latino, South Asian, and a category for 
other non-White groups. We coded these indicators as 0 if a 
student was not a member of the ethnic group and 1 if they 
were part of the group. Zeroes on all indicators indicated a 
White student.

Citizenship status. We treated citizenship as a dichoto-
mous variable, with non-U.S. citizens coded as 0 and U.S. 
citizens coded as 1.

Financial aid status. We coded students who received some 
form of financial aid as 1, and students who did not as 0.

Age. We calculated age by subtracting students’ dates-of-
birth from the date on which students matriculated to school. 
The mean age for our sample was 27.52 (SD = 2.31, mini-
mum = 21.67, maximum = 39.50).

Undergraduate major. We included two indicators of 
undergraduate major, STEM major and business major, each 
coded 1 if a student had the relevant major, and 0 if not.

Predictor
Gender. We treated gender as a dichotomous variable, 

with men coded as 0 and women coded as 1.
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Potential intervening variables
General interests. Prior to MBA orientation, entering stu-

dents are asked to complete an interest inventory used by 
career counselors (Butler & Waldroop, 2004). This inventory 
presents approximately 190 different tasks and work activi-
ties (e.g., coach a sports team, design a scientific experiment), 
and students indicate the level of enjoyment they anticipate 
for each item on a 4-point scale. Students receive feedback 
on an array of specific dimensions relevant to distinguishing 
business careers. Yet, conceptually, this broad range of items 
should reveal the two basic factors, corresponding to Baron-
Cohen’s (2003) systematizing and empathizing dimensions. 
Therefore, we conducted a principal components analysis 
(PCA) to formally assign Career Leader items to one of 
these two dimensions. We specified a solution with two prin-
cipal components via a PCA with varimax rotation. The first 
component accounted for 12.9%, and the second component 
10.9%, of the total variance in the items after rotation.

We created composite scales using the highest loading 
items on each component, and each scale had high internal 
consistency: the first plainly a dimension of quant interests 
(e.g., “create a computer model for analyzing financial mar-
kets,” “manage a portfolio of stocks for an investment com-
pany,” “financial analyst,” “use mathematical modeling to 
study weather systems,” “mathematician,” “create a com-
plex airline route plan”; Cronbach’s α = .93) and the second 
clearly a dimension of poet interests (e.g., “develop an 
advertising campaign for a product,” “marketing brand 
manager,” “lead a company task force studying personnel 
policy,” “public relations professional,” “counsel families in 
crisis,” “train business professionals in team dynamics”; 
Cronbach’s α = .94).

Industry interests. As part of their application for admis-
sions, students had to indicate their desired industry inter-
ests. We collapsed their responses into three broad categories 
and created two indicator variables to capture these catego-
ries: Financial Services and Management. These correspond 
to the most common post-MBA industries, banking and 
management consulting. We coded the indicator as 0 if the 
student was not interested in a field and 1 if the student was 
interested in the field.

GMATs. As part of their applications for admission, 
students must submit scores from the GMAT. There are 
currently four sections of the exam, but we focus on the 
quantitative (GMATQ) and verbal (GMATV) sections only, 
as they are more established and reliable measures. Scores 
range from 0 to 60 on each section. In our sample, the mean 
GMATQ score was 46.50 (SD = 3.25, minimum = 33, maxi-
mum = 51), and the mean GMATV score was 40.64 (SD = 
3.95, minimum = 25, maximum = 51).

Public assertiveness. A central part of a first-year class on 
organizational behavior is rating classmates on their behav-

ioral and interpersonal styles. Peer ratings of this sort are 
familiar to students as they are regularly used in organi-
zations for performance evaluation and development pur-
poses. Students know that their ratings are kept anonymous, 
and only aggregated ratings from many classmates will be 
shared with the relevant student, so they take the task of 
giving feedback to their peers seriously, and give credence 
to how they are scored by their classmates. Raters are class-
mates from the same learning team and cluster who have 
worked on class assignments together. Each of the items 
was measured using a 7-point scale, with higher scores 
indicating agreement that the item’s content was true of the 
target student. A composite scale to measure public asser-
tiveness was created (Cronbach’s α = .85). The scale items 
were “speaks up and shares own views when appropriate,” 
“able to stand own ground in a heated conflict,” “able to use 
vivid images and compelling logic and facts to support argu-
ment,” and “willing to engage in constructive interpersonal 
confrontations.”

Outcomes
Technical (GPA-T) and social course grades (GPA-S). The 

school uses a 10-point scale when calculating GPAs, with 
10 representing the highest grade (H or Honors), 7 the next 
highest (HP or High Pass), then 4 (P or Pass), 1 (LP or Low 
Pass), and 0 (F or Failure). However, for ease of understand-
ing, we quantified grades using the standard 4-point scale: 4 
for H, 3 for HP, 2 for P, 1 for LP, and 0 for F. Our goal was 
to ease interpretation of means and unstandardized regres-
sion coefficients. We multiplied numbers corresponding to 
grades by course credits, and then summed across courses, 
and then divided by the total credits to calculate GPA.

The dependent variable used in most studies of MBA aca-
demic performance—overall GPA—may hide critical differ-
ences, as grades in elective classes are negatively skewed, with 
most students receiving grades in the topmost categories. Some 
studies address this problem by calculating a GPA for the 
required “core” courses, which are standardized and strictly 
graded. However, even this more-valid measure of perfor-
mance in competitive classes misses a key distinction in the 
eyes of MBAs and recruiters with regard to academic perfor-
mance—performance in technical, quantitative courses versus 
social, people-oriented courses. Therefore, we distinguished 
between courses focused on topics where the material is com-
plex technologically as opposed to complex psychologically. 
The students in our sample completed the following core, or 
required, courses: macroeconomics (t), microeconomics (t), 
accounting I (t), accounting II (t), statistics (t), decision model-
ing (t), corporate finance (t), operations (t), marketing I (s), cor-
porate strategy (s), organizational change (s), organizational 
behavior (s), and marketing II. A confirmatory factor analysis 
established that a two-factor model, χ2 = 98.81, df = 53, com-
parative fit index (CFI) = 0.98, Tucker–Lewis index (TLI) = 
0.97, root mean square error of approximation (RMSEA) = 
0.03, and standardized root mean square residual (SRMR) = 
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0.04—with courses marked with a “t” associated with the tech-
nical factor, and courses marked with an “s” associated with the 
social factor—fit the data better than a single-factor model, χ2 
= 178.61, df = 54, CFI = 0.94, TLI = 0.93, RMSEA = 0.06, and 
SRMR = 0.05; for the difference between these two nested 
models: χ2 = 79.80, df = 1, p < .001. Marketing II, which 
focuses on analytics, was conceptually associated with both 
factors, and thus was not included in the CFA. We averaged 
grades for the technical subject courses to create a GPA-T scale 
(M = 3.10, SD = 0.49, minimum = 1.75, maximum = 4.00), and 
grades for social subject courses to create a GPA-S scale (M = 
3.07, SD = 0.46, minimum = 1.67, maximum = 40.00).

Results 
We report bivariate correlations in Table 1 and multiple 
regression results in Table 2.

Gender. As predicted, women (M = 2.94, SD = 0.45) received 
lower grades than men (M = 3.18, SD = 0.48) in technical 
courses, GPA-T, t(760) = −6.91, p < .001, Cohen’s d = −.53, 
95% confidence interval (CI) = [0.18, 0.32]. By contrast, 
women (M = 3.05, SD = 0.44) and men (M = 3.09, SD = 0.44) 
performed equally well in social courses, GPA-S, t(760) = 
−1.30, p = .195 d = −.10, 95% CI = [−0.02, 0.11] (Figure 2). 
Because a gender difference only existed on technical course 
grades, we conducted further analyses using this outcome only.

Interests. We tested whether interests were associated with 
technical course grades using two kinds of interest vari-
ables: general interests4 and industry interests. Consistent 
with the interest hypothesis, there was an indirect effect of 
gender on technical course grades through general interests: 
overall effect = −.08, SE = .02, 95% CI = [−0.11, −0.05]; 
quant effect = −.06, SE = .01, 95% CI = [−0.09, −0.03]; and 

poet effect = −.02, SE = .01, 95% CI = [−0.04, −0.01] (see 
Table 3, which shows the full statistical results for all indi-
rect effects and their component paths). Also consistent with 
the interest hypothesis, there was an indirect effect of gen-
der on technical course grades through industry interests: 
overall effect = −.02, SE = .01, 95% CI = [−0.05, 0.00]; 
Financial Services effect = −.02, SE = .01, 95% CI = [−0.05, 
−0.01]; and Management effect = .00, SE = .01, 95%  
CI = [−0.01, 0.02].

GMATs. Consistent with the aptitude hypothesis, there was a 
significant indirect effect of gender on technical performance 
through GMATs: overall effect = −.07, SE = .02, 95% CI = 
[−0.10, −0.04]; GMATQ effect = −.05, SE = .01, 95% CI = 
[−0.08, −0.03]; and GMATV effect = −.02, SE = .01, 95%  
CI = [−0.04, −0.00].

Public assertiveness. Consistent with the public conformity 
hypothesis, there was a significant indirect effect of gender 
on technical course performance through public assertive-
ness: indirect effect = −.03, SE = .01, bootstrapped 95% CI = 
[−0.06, −0.02]. To address our question of whether female 
students’ behavior during the MBA program incrementally 
contributes to the gender gap, we tested whether measures of 
behavioral responses predict GPA-T over and above mea-
sures of interests and aptitudes. Importantly, public asser-
tiveness mediated the gender gap even with interests and 
GMATs included in the model as alternative mediators: indi-
rect effect = −.03, SE = .01, bootstrapped 95% CI = [−0.06, 
−0.02] (Figure 3). This can be compared with the effects of 
the preexisting attributes that were entered simultaneously: 
quant interest, −.04, SE = .01, CI = [−0.06, −0.02]; poet inter-
est, −.01, SE = .01, CI = [−0.02, 0.00]; Financial Services 
interest, −.02, SE = .01, CI = [−0.05, −0.01]; Management 
interest, .00, SE = .01, CI = [−0.01, 0.01]; GMATQ, −.05, SE 
= .01, CI = [−0.08, −0.03]; and GMATV, −.02, SE = .01,  
CI = [−0.03, −0.00].

Discussion
Results show a circumscribed gender gap: female MBA stu-
dents fare worse in technical courses but not in social courses. 
Lower public assertiveness during the MBA program con-
tributed to this, even controlling for the contribution of pre-
existing differences in GMATs and interests (including both 
general life interests and specific industry interests).

Some might question whether lowered assertiveness 
among female students during classes indicates their 
response to the program as opposed to a manifestation of 
their preexisting lower technical interests and GMATs. 
Could lower assertiveness among women just be a linger-
ing reflection of preexisting low interest in all things tech-
nical? Could it be that lower aptitude female students feel 
they have less to contribute and that is what brings down 
the average female assertiveness? To test these alternative 

Figure 2. Average GPA-T and GPA-S for men and women 
(Study 1).
Note. The GPA-T effect is significant (p < .001). The scale ranges from 0 
to 4. Error bars represent SEs. nmale = 496, nfemale = 266. GPA-T = grade 
point average–technical; GPA-S = grade point average–social grades.
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Table 1. Correlation Table, Study 1.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

 1. Technical GPA  
 2. Social GPA .43**  
 3. Black −.26** −.12**  
 4. East Asian −.04 −.25** −.10**  
 5. Latino .00 −.06 −.06 −.11**  
 6. South Asian −.02 .03 −.07 −.13** −.07*  
 7. Other .06 .03 −.06 −.12** −.07 −.08*  
 8. U.S. citizen −.18** .07* .12** −.15** −.14** .05 −.17**  
 9. Financial aid −.17** −.05 .22** −.06 −.04 −.04 −.04 .24**  
10. Age −.13** −.04 .06 .04 .00 −.03 −.02 −.08* −.07  
11. STEM major .19** .05 .04 −.05 .04 .11** .09* −.11** −.03 .11**  
12. Business major .07 −.06 −.05 .08* .01 .01 −.03 −.03 −.02 −.15** −.58**  
13. Female −.24** −.05 −.03 .14** −.04 .04 −.03 .11** .09* −.12** −.14** −.03  
14. Poet −.16** .03 .04 .01 .01 .01 .00 .08* .12** .02 −.11** −.08* .20**  
15. Quant .23** −.01 .00 −.03 .06 −.01 .03 −.09** −.05 .08* .19** −.02 −.32** .21**  
16. Financial 

Services
.12** −.03 .05 .02 .03 −.05 −.02 .03 −.07* .03 −.10** .21** −.13** −.18** .25**  

17. Management −.04 .00 −.05 .00 .00 .01 −.03 −.07 .02 .06 .06 −.06 −.01 .05 −.05 −.37**  
18. GMATQ .40** .01 −.18** .24** .02 .05 −.01 −.24** −.16** .02 .23** .00 −.18** −.14** .20** .07* .01  
19. GMATV .20** .26** −.18** −.13** −.15** .01 .03 .17** .04 −.02 −.08* −.02 −.04 .04 .00 .03 .01 −.12**  
20. Assertiveness .24** .22** −.04 −.26** .03 −.04 .00 .03 −.05 .00 .03 −.04 −.21** .06 .14** .05 −.04 −.01 .16**

Note. Correlations within the ethnicity (Black, East Asian, Latino, South Asian, Other) and undergraduate major (STEM, Business) indicator variables are phi coefficients. Correlations among such 
indicator variables cannot be interpreted in a meaningful way, and are merely reflective of our sample characteristics (e.g., high “neither Black nor East Asian” frequencies, relatively low Black and East 
Asian frequencies, and—due to our coding such cases as “other”—zero “both Black and East Asian” frequencies). Correlations between dichotomous (e.g., Female) and continuous (e.g., Technical 
GPA) variables are point-biserial correlations. Correlations among continuous variables are Pearson product–moment correlations. N = 762. GPA = grade point average; GMATQ = GMAT-quantitative; 
GMATV = GMAT-verbal; GMAT = Graduate Management Admissions Test.
*p < .05. **p < .01.
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Table 2. Multiple Regression Models of Technical Course Performance, Study 1.

Variable

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

b SE b SE b SE b SE b SE b SE b SE b SE b SE

African American/Black −0.61*** 0.08 −0.52*** 0.08 −0.55*** 0.08 −0.56*** 0.07 −0.55*** 0.07 −0.57*** 0.07 −0.34*** 0.07 −0.53*** 0.07 −0.34*** 0.07
East Asian −0.09 0.05 −0.13** 0.05 −0.14** 0.05 −0.10* 0.04 −0.10* 0.04 −0.10* 0.04 −0.15*** 0.04 −0.03 0.05 −0.10* 0.04
Latino −0.05 0.07 −0.12 0.07 −0.15* 0.07 −0.14* 0.07 −0.15* 0.07 −0.15* 0.07 −0.07 0.06 −0.14* 0.07 −0.07 0.06
South Asian −0.09 0.06 −0.10 0.06 −0.18** 0.06 −0.15* 0.06 −0.14* 0.06 −0.15* 0.06 −0.17** 0.06 −0.13* 0.06 −0.13* 0.05
Other 0.05 0.07 −0.02 0.07 −0.06 0.07 −0.05 0.06 −0.04 0.06 −0.05 0.06 −0.03 0.06 −0.03 0.06 −0.02 0.06
U.S. citizen −0.17*** 0.04 −0.13** 0.04 −0.11** 0.04 −0.10** 0.04 −0.12** 0.04 −0.10** 0.04 −0.11** 0.04 −0.10** 0.04
Financial aid −0.12** 0.04 −0.11* 0.04 −0.10* 0.04 −0.09* 0.04 −0.09* 0.04 −0.09* 0.04 −0.09* 0.04 −0.06 0.04
Age −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01 −0.03*** 0.01
STEM Major 0.38*** 0.05 0.33*** 0.05 0.27*** 0.05 0.33*** 0.05 0.26*** 0.04 0.33*** 0.04 0.22*** 0.04
Business Major 0.23*** 0.04 0.20*** 0.04 0.16*** 0.04 0.17*** 0.04 0.17*** 0.04 0.20*** 0.04 0.15*** 0.04
Female −0.19*** 0.03 −0.13*** 0.04 −0.18*** 0.03 −0.13*** 0.03 −0.16*** 0.03 −0.06 0.03
Poet −0.09** 0.03 −0.07* 0.03
Quant 0.15*** 0.03 0.09** 0.03
Financial Services 0.10** 0.04 0.03 0.03
Management −0.04 0.04 −0.04 0.04
GMATQ 0.05*** 0.01 0.05*** 0.01
GMATV 0.03*** 0.00 0.03*** 0.00
Assertiveness 0.13*** 0.02 0.11*** 0.02
R2 .08*** .13*** .20*** .24*** .26*** .25*** .36*** .27*** .39***  
∆R2 .08*** .05*** .08*** .03*** .02*** .01** .12*** .03*** .16***  

Note. Unstandardized regression coefficients (b) and SE are displayed in columns. The following predictors are coded as 1 if a student is of the labeled race/ethnicity, and 0 otherwise: African American/
Black, East Asian, Latino, South Asian, Other. U.S. citizen is coded as 1 if a student is a U.S. citizen and 0 otherwise. Financial aid is coded as 1 if a student received financial aid, and 0 otherwise. Age 
is scaled in years. Female is coded as 1 if the student is a woman and 0 if a man. GMATQ, GMATV, Poet, Quant, and Assertiveness are treated as continuous predictors and are unit scaled. Financial 
Services and Management are coded as 1 if a student indicated interest in that field, and 0 otherwise. R2 is the variance accounted for in technical course grades by the predictors in a given model. ∆R2 is 
the change in variance accounted for due to the addition of predictors going from Model N − 1 to Model N for Models 1 through 4, and from Model 4 to Model N for Models 5 to 9. nmale = 496, nfemale = 
266. GMATQ = GMAT-quantitative; GMATV = GMAT-verbal; GMAT = Graduate Management Admissions Test.
*p < .05. **p < .01. ***p < .001.
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Table 3. Potential Intervening Variables of the Relationship Between Gender and Technical Course Performance, Study 1.

Mediator

Sex to mediator path Mediator to GPA-T path Indirect Effect

ba SE p CILa CIUa b SE p CIL CIU Effect SE CIL CIU

General interests −0.06 0.01 −0.09 −0.04
 Quant −0.30 0.04 <.001 −0.38 −0.23 0.15 0.03 <.001 0.09 0.22 −0.05 0.01 −0.07 −0.03
 Poet 0.17 0.04 <.001 0.09 0.24 −0.09 0.03 .008 −0.15 −0.02 −0.01 0.01 −0.03 −0.01
Industry interests −0.02 0.01 −0.05 0.00
 Financial Services −0.31 0.11 .006 −0.53 −0.10 0.07 0.02 <.001 0.03 0.11 −0.02 0.01 −0.05 −0.01
 Management 0.01 0.13 >.250 −0.27 0.25 −0.04 0.02 .046 −0.08 0.00 0.00 0.01 −0.01 0.02
GMATs −0.07 0.02 −0.10 −0.04
 GMATQ −1.21 0.25 <.001 −1.69 −0.73 0.06 0.00 <.001 0.05 0.07 −0.05 0.01 −0.08 −0.03
 GMATV −0.34 0.30 >.250 −0.93 0.25 0.03 0.00 <.001 0.02 0.04 −0.02 0.01 −0.04 −0.00
Public assertiveness −0.25 0.05 <.001 −0.35 −0.15 0.13 0.02 <.001 0.09 0.18 −0.03 0.01 −0.06 −0.02
Public assertivenessb −0.25 0.05 <.001 −0.35 −0.15 0.13 0.02 <.001 0.09 0.18 −0.03 0.01 −0.06 −0.02

Note. Unstandardized regression coefficients (b), SE, and 95% CIL and CIU limits are displayed in columns. Each grouping corresponds to the relationship between gender and the respective intervening 
variable (Sex to Mediator Path), the intervening variable to GPA-T (Mediator to GPA-T Path), or the indirect effect of gender on GPA-T through the intervening variable (Indirect Effect). GPA-T = grade 
point average–technical; CIL = confidence interval lower; CIU = confidence interval upper; GMAT = Graduate Management Admissions Test; GMATQ = GMAT-quantitative; GMATV = GMAT-verbal.
aBecause Financial Services and Management are dichotomous variables, probit regression was used to estimate coefficients for the Gender to Financial Services and Gender to Management paths.
bThis row contains results for Public Assertiveness with General Interests, Industry Interests, and GMATs also entered as mediators in the model.
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Figure 3. Mediation of the gender to GPA-T relationship (Study 1).
Note. Values are unstandardized regression coefficients obtained from a bootstrapped test of indirect effects. The dashed line represents the mediated 
path. The value in parentheses above the dashed line reflects the total effect. The value below the dashed line represents the direct effect. The GPA-T 
variable consists of grade point average in technical subjects on a 4-point scale. Gender is coded such that male = 0, female = 1. nmale = 496, nfemale = 266. 
GPA-T = grade point average–technical.
**p < .01. ***p < .001.

accounts, we regressed public assertiveness on our set of 
control variables as well as gender, general interests, and 
GMATs. Inconsistent with these accounts, neither quant 
interests, b = .06, SE = .05, t = 1.27, p = .205, 95% CI = 
[−0.04, 0.16], nor GMATQ predicted public assertiveness, 
b = .01, SE = .01, t = 0.684, p > .250, 95% CI = [−0.01, 
0.02]. So students’ levels of public assertiveness during 
first-year MBA classes (and gender differences therein) do 
not simply reflect the intensity of technical interests and 
aptitudes with which they arrived; public assertiveness lev-
els are independent of the preexisting differences.

Study 2
Complementing the archival analysis in Study 1, Study 2 
used an anonymous self-report survey of students. We 
included questions to measure public assertiveness more pre-
cisely and to measure private effort, for which we had no 
archival measures in Study 1. Study 2 involved students in a 
recent cohort (class of 2014) whereas the first study involved 
cohorts 4 and 5 years earlier.

An additional goal of Study 2 was to probe the correlates 
of success in the technical core courses, for example, busi-
ness students’ confidence going forward in their careers. To 
that end, Study 2 included a measure of academic confidence 
as a second-year MBA student, and we expected that it would 
be associated with the first-year performance on which our 
studies focus.

Our analytic strategy was the same as that used in Study 
1. We conducted independent t tests to explore whether 

gender gaps existed, multiple regressions to examine which 
variables associated with grades, and analyses of indirect 
effects to determine which potential intervening variables 
accounted for any detected gender gaps in grades.

Method
Participants. We surveyed students from the 2014 graduating 
class during the second year of their MBA program. Of stu-
dents in the class, 313 provided complete data for the vari-
ables included in our complete model. Of these, 206 students 
were men and 107 were women.

Covariates
Ethnicity. We created an indicator variable for each of 

the largest ethnic groups in the sample: African American 
or Black, Asian, Latino, and a category for other non-White 
groups. We coded these indicators as 0 if a student was not 
a member of the ethnic group and 1 if they were part of the 
group. Zeroes on all indicators indicated a White student.

Citizenship status. We treated citizenship as a dichoto-
mous variable, with non-U.S. citizens coded as 0 and U.S. 
citizens coded as 1.

Age. We asked students their age at the time of the survey. 
The mean age for our sample was 28.80 (SD = 1.92, mini-
mum = 24, maximum = 36).

Undergraduate major. We included two indicators of 
undergraduate major, STEM major and business major, each 
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coded 1 if a student had the relevant major, and 0 if not.

Predictor
Gender. We treated gender as a dichotomous variable, 

with men coded as 0 and women coded as 1.

Potential intervening variables
Industry interests. We coded students’ desired industry 

interests as in Study 1. Due to concerns regarding survey 
brevity, we were not able to include items regarding quant 
and poet interests in this study.

GMATs. We asked students to provide their GMAT scores. 
Scores can range from 0 to 60 on each section. In our sample, 
the mean GMATQ score was 46.84 (SD = 3.56, minimum = 
30, maximum = 59), and the mean GMATV score was 42.15 
(SD = 4.02, minimum = 32, maximum = 60).

General assertiveness. To construct a general assertiveness 
scale (Cronbach’s α = .78) consistent with the one used in 
Study 1, we included three of the four items used in the Study 
1 Assertiveness scale in our survey for Study 2. The items 
comprising the scale were “I speak up and share my views 
when appropriate,” “I am able to stand my own ground in a 
heated conflict,” and “I am willing to engage in constructive 
interpersonal confrontations.”

Quantitative assertiveness. We measured assertiveness in 
quantitative academic contexts specifically by averaging two 
items to form a Quantitative Assertiveness scale (Cronbach’s 
α = .65): “I feel more comfortable participating in quanti-
tative classes than nonquantitative classes” and “I take the 
lead on quantitative problem sets and projects for my learn-
ing team.”

By measuring self-reported assertiveness across these 
contexts, rather than peer-rated assertiveness, we eliminated 
possible peer biases in reacting to assertive behaviors that 
may distort the measure, for instance, that a behavior enacted 
by a women could be interpreted differently than the same 
behavior by a man (Biernat & Manis, 1994).

Effort. To measure academic effort, we averaged three 
survey items to create a composite scale (Cronbach’s  
α = .73): “I believe it is important to excel in academics at 
[business school],” “I am willing to work hard to achieve 
academic success at [business school],” “When (if) I receive 
grades that are below my expectations, I (would) react by 
working harder on that course.”

Outcomes
GPA-T and GPA-S. For Study 2, we asked students to indi-

cate the grades they received in core courses. We converted 
these to a standard 4-point scale as follows: 4 for H, 3 for HP, 
2 for P, 1 for LP, and 0 for F. We summed across classes, and 
then divided by the possible points to calculate GPA. As in 

Study 1, we distinguished between courses heavy in tech-
nical, quantitative content and those that deal with social, 
psychological matters. At the time of this survey, the core 
comprised a slightly changed series of courses: global eco-
nomic environment I (t), managerial economics (t), financial 
accounting (t), managerial statistics (t), business analytics 
and decision models (t), corporate finance (t), operations (t), 
marketing I (s), corporate strategy (s), organizational behav-
ior (s), and marketing II. Courses marked with a “t” were 
associated with the technical factor, while courses marked 
with an “s” were associated with the social factor. Marketing 
II was again conceptually associated with both factors, and 
thus not included. Following the procedure used previously, 
we averaged grades for the technical subject courses to cre-
ate a GPA-T scale (M = 3.32, SD = 0.41, minimum = 2.29, 
maximum = 4.00), and for social subject courses to create a 
GPA-S scale (M = 3.29, SD = 0.43, minimum = 2.00, maxi-
mum = 4.00).

Romantic, rather than academic, priorities. Two single-item 
measures of investment in romantic, rather than academic, 
agendas were included in the survey. These items were “It 
is likely that I will find a partner from within the [business 
school] community during my time at [the business school]” 
and “Dating is not one of my priorities while I’m at [busi-
ness school].” These questions were only presented to single 
students.

Second-year confidence. To measure students’ confidence 
at the time of the survey, we averaged responses from three 
items to form a composite measure (Cronbach’s α = .77): 
“Today, I feel confident that I can handle the academics 
here,” the reverse scored form of “relative to my classmates, 
I think I am performing worse academically,” and “I feel 
confident in my ability to earn high grades in quantitative 
classes.”

Results
We report correlations in Table 4 and multiple regression 
results in Table 5.

Gender. Replicating the results of Study 1, women (M = 
3.17, SD = 0.37) received lower grades than men (M = 3.40, 
SD = 0.41) in technical courses, t(311) = −4.70, p < .001, 
Cohen’s d = .56, 95% CI = [−0.32, −0.13], but not in social 
courses (women M = 3.28, SD = 0.42; men M = 3.30, SD = 
0.43), t(311) = −0.31, p > .250, d = .04, 95% CI = [−0.12, 
0.08] (Figure 4). As in Study 1, we confined further analyses 
to technical performance only.

Interests. Consistent with the interest hypothesis, students’ 
industry interests mediated gender differences in technical 
class performance. There was an indirect effect of gender on 
technical course grades through industry interests: overall 
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Table 4. Correlation Table, Study 2.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

 1. Technical GPA  
 2. Social GPA .42**  
 3. Black −.14* −.12*  
 4. Asian .01 −.18** −.12*  
 5. Latino −.10 −.05 −.06 −.20**  
 6. Other −.06 −.01 −.03 −.12* .00  
 7. U.S. citizen −.16** .09 .11 −.28** −.17** .02  
 8. Age −.24** −.23** .04 .14* .11 −.01 −.13*  
 9. STEM major .12* .01 .04 .16** .10 −.03 −.32** .18**  
10. Business major .02 .00 .05 −.06 .00 .10 .06 −.10 −.44**  
11. Female −.26** −.02 .01 .04 −.07 .06 .13* −.07 −.07 −.08  
12. Financial Services .14* −.15** .07 .03 −.03 .01 .06 .06 −.13* .16** −.22**  
13. Management −.21** −.03 −.03 .03 .01 −.08 −.06 .00 .01 −.07 .12* −.32**  
14. GMATQ .30** .05 −.06 .20** −.05 −.06 −.17** −.02 .22** −.10 −.19** .03 −.04  
15. GMATV .27** .21** −.07 −.09 −.04 −.01 .23** −.19** −.08 −.02 −.11 .02 −.18** −.03  
16. General assertiveness .12* .25** .07 −.21** −.04 .05 .01 −.19** .00 −.07 −.13* −.02 −.07 −.09 .07  
17. Quantitative assertiveness .43** −.06 −.01 .16** .09 .00 −.25** .04 .30** .06 −.22** .25** −.14* .28** .04 −.03  
18. Effort .20** .21** .08 −.10 −.03 .01 .09 .05 .09 −.04 .12* .08 −.03 −.06 −.02 .13* .14*

Note. Correlations within the ethnicity (Black, Asian, Latino, Other) and undergraduate major (STEM, Business) indicator variables are phi coefficients. Correlations among such indicator variables cannot 
be interpreted in a meaningful way, and are merely reflective of our sample characteristics (e.g., high “neither Black nor Asian” frequencies, relatively low Black and Asian frequencies, and—due to our 
coding such cases as “other”—zero “both Black and Asian” frequencies). Correlations between dichotomous (e.g., Female) and continuous (e.g., Technical GPA) variables are point-biserial correlations. 
Correlations among continuous variables are Pearson product–moment correlations. N = 313. GPA = grade point average; GMATQ = GMAT-quantitative; GMATV = GMAT-verbal;  
GMAT = Graduate Management Admissions Test.
*p < .05. **p < .01.
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Table 5. Multiple Regression Models of Technical Course Performance, Study 2.

Variable

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10

b SE b SE b SE b SE b SE b SE b SE b SE b SE b SE

African American/
Black

−0.35** 0.13 −0.29* 0.12 −0.33** 0.12 −0.32** 0.12 −0.35** 0.12 −0.25* 0.11 −0.33** 0.12 −0.33** 0.11 −0.35** 0.11 −0.30** 0.10

Asian −0.03 0.05 −0.06 0.05 −0.07 0.05 −0.05 0.05 −0.05 0.05 −0.08 0.05 −0.04 0.05 −0.09 0.05 −0.02 0.05 −0.07 0.05
Latino −0.16* 0.08 −0.18* 0.08 −0.20* 0.08 −0.20* 0.08 −0.20** 0.08 −0.19* 0.07 −0.20* 0.08 −0.24** 0.07 −0.18* 0.08 −0.20** 0.07
Other −0.15 0.13 −0.15 0.13 −0.17 0.13 −0.12 0.12 −0.16 0.12 −0.11 0.12 −0.13 0.12 −0.13 0.11 −0.12 0.12 −0.14 0.10
U.S. citizen −0.18*** 0.05 −0.14** 0.05 −0.11* 0.05 −0.13** 0.05 −0.15** 0.05 −0.11* 0.05 −0.08 0.05 −0.13** 0.05 −0.14** 0.04
Age −0.05*** 0.01 −0.06*** 0.01 −0.06*** 0.01 −0.06*** 0.01 −0.05*** 0.01 −0.06*** 0.12 −0.05*** 0.01 −0.06*** 0.01 −0.05*** 0.01
STEM major 0.17** 0.06 0.15** 0.06 0.16** 0.06 0.12* 0.05 0.15** 0.06 0.03 0.06 0.12* 0.06 0.01 0.05
Business major 0.08 0.05 0.05 0.05 0.04 0.05 0.07 0.05 0.06 0.05 −0.02 0.05 0.05 0.05 0.01 0.04
Female −0.21*** 0.05 −0.18*** 0.05 −0.14** 0.04 −0.21*** 0.05 −0.15*** 0.04 −0.24*** 0.04 −0.12** 0.04
Financial Services 0.08 0.05 0.00 0.04
Management −0.20** 0.06 −0.13* 0.05
GMATQ 0.03*** 0.01 0.02*** 0.01
GMATV 0.03*** 0.01 0.02*** 0.01
General assertiveness 0.03 0.03 0.02 0.03
Quantitative 

assertiveness
0.17*** 0.02 0.12*** 0.02

Effort 0.14*** 0.03 0.12*** 0.03
R2 .04* .13*** .15*** .21*** .25*** .31*** .21*** .34*** .27*** .45***  
∆R2 .04* .09*** .03* .06*** .04*** .10*** .00 .13*** .06*** .25***  

Note. Unstandardized regression coefficients (b) and SE are displayed in columns. The following predictors are coded as 1 if a student is of the labeled race/ethnicity, and 0 otherwise: African American/Black, Asian, Latino, Other. 
U.S. citizen is coded as 1 if a student is a U.S. citizen and 0 otherwise. Age is scaled in years. Female is coded as 1 if the student is a woman and 0 if a man. GMATQ, GMATV, the three versions of Assertiveness, and Effort are 
treated as continuous predictors and are unit scaled. Financial Services and Management are coded as 1 if a student indicated interest in that field, and 0 otherwise. R2 is the variance accounted for in technical course grades by the 
predictors in a given model. ∆R2 is the change in variance accounted for due to the addition of predictors going from Model N − 1 to Model N for Models 1 through 4, and from Model 4 to Model N for Models 5 to 10. nmale = 206, 
nfemale = 107. GMATQ = GMAT-quantitative; GMATV = GMAT-verbal; GMAT = Graduate Management Admissions Test.
*p < .05. **p < .01. ***p < .001.
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effect = −.10, SE = .04, 95% CI = [−0.20, −0.13]; Financial 
Services effect = −.05, SE = .03, 95% CI = [−0.12, −0.01]; 
and Management effect = −.05, SE = .03, 95% CI = [−0.13, 
−0.01] (see Table 6, which shows the full statistical results 
for all indirect effects and their component paths).

GMATs. As in Study 1, and consistent with the aptitude 
hypothesis, there was an indirect effect of gender on techni-
cal performance through GMATs: overall effect = −.07, SE = 
.02, 95% CI = [−0.12, −0.03]; GMATQ effect = −.04, SE = 
.01, 95% CI = [−0.07, −0.01]; and GMATV effect = −.03, SE 
= .01, 95% CI = [−0.07, −0.01].

Assertiveness. To test the public conformity hypothesis, we 
analyzed two different versions of assertiveness in Study 2: 
general assertiveness and quantitative assertiveness. There 
was no indirect effect of gender on technical performance 
through general assertiveness: indirect effect = −.01, SE = 
.01, bootstrapped 95% CI = [−0.03, 0.01]. However, there 
was an indirect effect through quantitative assertiveness: 
effect = −.07, SE = .02, bootstrapped 95% CI = [−0.12, 
−0.03]. These results, with respect to quantitative assertive-
ness, replicate findings from Study 1, and confirm our public 
conformity hypothesis that assertiveness would account for 
the gender gap in technical performance. To test whether the 
magnitude of assertiveness is substantial relative to other 
mediating factors, we tested whether it predicts performance 
with interests and GMATs included simultaneously as poten-
tial indirect paths. Even given this more inclusive model, 
there was an indirect effect through quantitative assertive-
ness: effect = −.06, SE = .02, bootstrapped 95% CI = [−0.10, 
−0.03] (Figure 5). This compares favorably with the effects 
of the preexisting attributes: Financial Services interest, 

−.05, SE = .03, CI = [−0.12, −0.01]; Management interest, 
−.05, SE = .03, CI = [−0.13, −0.01]; GMATQ, −.04, SE = .01, 
CI = [−0.07, −0.01]; and GMATV, −.03, SE = .01, CI = 
[−0.07, −0.01].

Effort. Reduced private effort by women, as would have 
been expected from the effort disinvestment hypothesis, did 
not contribute to the gender gap. In fact, results showed the 
opposite: women exerted slightly more effort than men, b = 
.19, SE = .09, p = .037, 95% CI = [0.01, 0.37], and thus we 
do not find support for an explanation in which women 
reduced their effort after internalizing the norm. The analy-
sis of indirect effects indicated an indirect effect through 
effort, effect = .03, SE = .01, bootstrapped 95% CI = [0.00, 
0.06], but this is a suppressor rather than a mediator of the 
gender gap. The effect of gender on technical course grades 
increased rather than decreased when effort was included in 
the model. Comparing Model 4 in Table 5, b = −.21, SE = 
.05, p < .001, 95% CI = [−0.30, −0.12], with Model 9, b = 
−.24, SE = .03, p < .001, 95% CI = [−0.33, −0.16], suggests 
effort suppresses the effect of gender on technical course 
grades. That is, if women had not exerted extra effort, the 
gender effect on grades would have been even larger. Again, 
based on this analysis, the data do not support an effort 
explanation for the gender gap in technical course grades.

Further evidence against female disinvestment in academic 
effort comes from the predictiveness of GMAT scores. A 
group that is disinvesting should have aptitude scores that are 
less predictive of performance (Steele, 1992). Instead, wom-
en’s quantitative GMAT scores were as predictive of women’s 
grades in technical courses, r(107) = .28, p = .004, as men’s 
quantitative GMAT scores were of men’s performance in tech-
nical courses, r(206) = .27, p < .001. This pattern is consistent 
with the effort scale findings; women are not failing to invest 
the effort needed to capitalize on their aptitude.

Nor did the data support the allegation that romantic 
agendas undermine academic performance for some female 
students. Single versus married status did not moderate the 
effect of gender on academic effort (p > .250). Moreover, 
single women and men did not significantly differ in their 
responses to the item “It is likely that I will find a partner 
from within the business school community during my time 
at business school,” t(142) = 0.23, p > .250, Cohen’s d = .04, 
95% CI = [−0.34, 0.43]. Similarly, single women and men 
did not differ on the item “Dating is not one of my priorities 
while at business school,” t(142) = 0.97, p > .250, Cohen’s  
d = .16, 95% CI = [−0.21, 0.62].

Technical performance and confidence. As a final step, we 
tested whether there was a relationship between technical 
course grades and students’ confidence as second-year stu-
dents, including our set of control variables, gender, interests, 
GMATs, and quantitative assertiveness. Indeed, technical 
course grades significantly and positively predicted students’ 
second-year confidence, b = .71, SE = .10, p < .001, 95% CI 

Figure 4. Average GPA-T and GPA-S for men and women 
(Study 2).
Note. The GPA-T effect is significant (p < .001). The scale ranges from 0 
to 4. Error bars represent SEs. nmale = 206, nfemale = 107. GPA-T = grade 
point average–technical; GPA-S = grade point average–social grades.
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Table 6. Potential Intervening Variables of the Relationship Between Gender and Technical Course Performance, Study 2.

Mediator

Sex to mediator path Mediator to GPA-T path Indirect effect

ba SE p CILa CIUa b SE p CIL CIU Effect SE CIL CIU

Industry interests −0.10 0.04 −0.20 −0.13
 Financial Services −0.69 0.18 <.001 −1.08 −0.36 0.07 0.03 <.001 0.01 0.12 −0.05 0.03 −0.12 −0.01
 Management 0.40 0.20 .045 0.01 0.76 −0.12 0.03 .002 −0.19 −0.06 −0.05 0.03 −0.13 −0.01
GMATs −0.07 0.02 −0.12 −0.03
 GMATQ −1.42 0.41 <.001 −2.23 −0.60 0.03 0.01 <.001 0.02 0.04 −0.04 0.01 −0.07 −0.01
 GMATV −1.26 0.46 .007 −2.17 −0.34 0.03 0.01 <.001 0.02 0.04 −0.03 0.01 −0.07 −0.01
General assertiveness −0.19 0.08 .022 −0.35 −0.03 0.03 0.03 >.250 −0.04 0.09 −0.01 0.01 −0.03 0.01
Quant assertiveness −0.41 0.11 <.001 −0.63 −0.19 0.17 0.02 <.001 0.13 0.21 −0.07 0.02 −0.12 −0.03
Quant assertivenessb −0.36 0.11 <.001 −0.56 −0.17 0.17 0.02 <.001 0.13 0.21 −0.06 0.02 −0.10 −0.03
Effort 0.19 0.09 .037 0.01 0.37 0.15 0.03 <.001 0.10 0.20  0.03 0.01 0.00 0.06

Note. Unstandardized regression coefficients (b), SE, and 95% CIL and CIU limits are displayed in columns. Each grouping corresponds to the relationship between gender and the respective intervening 
variable (Sex to Mediator Path), the intervening variable to GPA-T (Mediator to GPA-T Path), or the indirect effect of gender on GPA-T through the intervening variable (Indirect Effect). GPA-T = grade 
point average–technical; CIL = confidence interval lower; CIU = confidence interval upper; GMAT = Graduate Management Admissions Test; GMATQ = GMAT-quantitative; GMATV = GMAT-verbal.
aBecause Financial Services and Management are dichotomous variables, probit regression was used to estimate coefficients for the Gender to Financial Services and Gender to Management paths.
bThis row contains the results for Quant Assertiveness with Industry Interests and GMATs also entered as mediators in the model.
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= [0.52, 0.90], suggesting that performance in core technical 
classes is associated with academic confidence a year later.

Discussion
As in Study 1, women received lower grades than men in 
technical courses, but not in social courses. Again, this was 
mediated not only by differences in preexisting characteris-
tics (interests and GMATs), but also over and above these by 
public assertiveness. Not surprisingly, assertiveness behav-
ior specifically in technical courses mattered more than gen-
eral assertiveness. Unlike the Study 1 version of assertiveness, 
which was other-rated and referenced shared classes, the 
self-rated version relies on a student’s view of his or her own 
assertiveness. As these self-views are informed by many 
contexts, academic and nonacademic, the self-rated assess-
ment in quantitative classes more closely captures our con-
struct. Results did not show that women disinvest from 
technical courses as their GMAT levels do not overpredict 
performance relative to men. Indeed, self-reported academic 
effort was slightly higher among woman than men. That 
said, we note that private effort was measured at a more gen-
eral level than the outcome variable, which could reduce our 
ability to detect a significant negative indirect effect through 
effort. But given that we observed a significant positive indi-
rect effect, it seems unlikely that the generality of the mea-
sure hindered the detection of a relationship.

To check that our effort findings are not just artifacts of 
gender differences in self-report biases, we added a follow-
up—Study 2supp—investigating time-investment in free pri-
vate tutoring sessions, by accessing records at the same MBA 
program. The tutoring sessions are almost exclusively 
focused on technical subjects. We tallied tutoring hours for 
first-year MBAs in the fall of 2014, and found that female 
students (M = 4.88 hr) invested nearly 3 times as much as 

men (M = 1.73 hr) in studying with tutors, t(542) = 7.72, p < 
.001, Cohen’s d = .66, 95% CI = [2.23, 4.07]. So this objec-
tive measure of private effort corroborates the self-report 
measure effect that women put in more private effort.

General Discussion
Results from two studies documented a gender gap in perfor-
mance at a top MBA program in technically oriented classes 
but not socially oriented classes. Although focusing on 
cohorts 5 years apart in time, the gender gap was remarkably 
stable, in both cases a substantial difference in technical 
courses (roughly a quarter of a point on the standard 4-point 
GPA scale) and no difference in social courses. Study 1 found 
that this effect in technical classes was mediated by students’ 
public assertiveness (as rated by their peers), even when con-
trolling for a comprehensive set of preexisting differences. 
Study 2 replicated this finding with self-report measures and 
established it was assertiveness in technical classes, not 
assertiveness generally, that mattered—consistent with con-
formity to the norm associating maleness with technical 
prowess. Study 2 additionally showed that performance in 
technical core courses strongly predicted confidence as a 
second-year student, indicating its lasting consequences.

Study 2 also tested accounts centered on private effort. 
Inconsistent with such accounts, GMATs do not overpredict 
grades for women, which would have been the case if women 
disinvested effort from academics. Self-reported private 
effort was higher for women than men, and as such, private 
effort is a suppressor rather than a mediator of the gender gap. 
Study 2supp corroborates this with an objective measure of pri-
vate effort—women spend 3 times as many hours in private 
tutoring sessions (perhaps asking all the questions that they 
have held back in public). Finally, contrary to the tired allega-
tion that female students pursue a “Mrs. Degree,” being 

Figure 5. Mediation of the gender to GPA-T relationship (Study 2).
Note. Values are unstandardized regression coefficients obtained from a bootstrapped test of indirect effects. The dashed line represents the mediated 
path. The value in parentheses above the dashed line reflects the total effect. The value below the dashed line represents the direct effect. The GPA-T 
variable consists of grade point average in technical subjects on a 4-point scale. Gender is coded such that male = 0, female = 1. nmale = 206, nfemale = 107. 
GPA-T = grade point average–technical.
*p < .05. **p < .01. ***p < .001.
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single did not affect women differently from men academi-
cally or in terms of energy invested into their social lives.

Although the past literature on MBA academic perfor-
mance showed no evidence for a gender difference, the cur-
rent studies provide a more rigorous test of the question 
attracting much recent debate: Is there a gender gap at the top 
MBA programs that feed the upper echelons of business? To 
our knowledge, the current research comprises the only pub-
lished data about students’ performance at a top-10 MBA 
program in many decades. They go beyond prior studies in 
measuring preexisting attributes potentially relevant to gen-
der, such as quant versus poet interests. Also, past studies 
looked only at an overall measure of GPA thereby potentially 
missing a gap that arises solely in technical classes.

Several evidential advantages come from the combination 
of our two studies. First, although both studies sampled a high 
fraction of the entire student population, the students left out, 
and any associated biases, differ between archival and survey 
methods. For example, if highly conscientious students com-
pleted the Study 2 survey more often than less conscientious 
students, the sample would contain a disproportionate num-
ber of highly consicientious students compared with the 
school’s MBA population. However, this self-selection bias 
would not affect the sample gathered from archival sources in 
Study 1. Second, these methods allowed us to operationalize 
key outcome variables in complementary ways: whereas 
Study 1 measures outwardly visible behavioral manifesta-
tions of assertiveness through peer ratings, Study 2 measures 
it through self-reports. Third, we replicated our findings with 
cohorts of students separated by a significant amount of time 
(5 years apart), finding a consistent pattern.

Study 1 is particularly strong compared with prior studies 
in the literature given that it entirely avoids self-report data 
and draws instead on disparate and high-validity archival mea-
sures. In study 1, we eliminate common method bias by 
assembling data from different sources: applications from the 
admissions office, a vocational inventory from the career 
counseling office, grades from the registrar, and peer ratings of 
assertiveness from a class assignment. Archival data also 
avoid the possible problem of selection bias by gender in prior 
studies: different subsets of male versus female students may 
agree to participate in studies. Archival data also avoid the 
social desirability and experimenter demand biases of self-
report surveys. The archival measures we used are highly reli-
able: both GMATs and the vocational inventory are tests with 
hundreds of extensively validated items that students take very 
seriously; measures of academic performance and assertive-
ness aggregate inputs from multiple evaluators (professors and 
classmates, respectively), each of whom work from extensive 
observations rather than brief impressions. One difference 
between results in the two studies is the relative strength of 
each mediating path. This is indicated by the size of the indi-
rect effects when the multiple mediators are entered simulta-
neously. In Study 1, assertiveness remained significant even 
when interest and aptitude measures were entered, but it was 

not the strongest path. In Study 2, assertiveness was the stron-
gest path. One possible explanation is that self-reports capture 
assertiveness levels better than peer ratings. For instance, peer 
ratings may register given level of class participation as more 
assertive when performed by a woman than when performed 
by a man. However, it is also the case that Study 1 had more 
and better measures of interests than Study 2, so another pos-
sibility is that the less dominant strength of assertiveness in 
Study 1 reflects this greater competition. In any case, the 
important finding in both studies is that an appreciable part of 
the gender gap in performance runs through the way students 
behaviorally respond to the MBA classroom, not just through 
preexisting gender differences in interests and aptitudes that 
they bring to MBA programs.

Theoretical Implications
These results indicate a gender gap in MBA performance that 
arises from several contributing factors—some that precede 
the MBA program and one that occurs in students’ behavior 
during the program. Our preliminary analysis of GMAT 
examinees showed novel and important evidence for differ-
ential selection into the admissions pipeline to top MBA pro-
grams. This explains the gender difference in schools’ 
competition for admittees and their enrollment yields. We 
suggest that this elucidates why gender-equal admissions can 
nonetheless result in gender-unequal enrolled classes in 
terms of GMATs. We consistently observed such gender dif-
ferences in GMATs. These preexisting differences in stu-
dents’ technical aptitudes—as well as technical interests—did 
contribute to the gender gap.

But so did students’ behavior during the MBA program. 
Consistent with a response of public conformity to the norm 
associating maleness with technical prowess, women showed 
less assertiveness, particularly in technical classes, and this 
contributed to the gender gap in grades. Women did not show 
any less private effort; in fact, they showed more private effort.

These findings of multiple determinants weigh against the 
simplistic, one-factor explanations that have figured in 
debates about gender differences in graduate school perfor-
mance. Partisans who would reduce gender gaps to a single 
favored explanation—biological sex differences in aptitudes, 
societal structures that burden women with child care, or the 
sexist prejudice of professors—could not account for the 
multiple paths of influence that we observe.

Policy Implications
The last 2 years have seen many policy debates and interven-
tions at business schools aimed at reducing gender gaps, both 
at the school we studied and many others. A recent confer-
ence of business school deans at the White House identified 
a set of best practices, including targeted outreach toward 
high school and undergraduate women to draw them into the 
MBA pipeline (Korn, 2014; The White House, Office of the 
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Press Secretary, 2015). One top-10 school has attempted to 
attract women applicants by featuring female students and 
prominent alumnae at events (Blackman, 2011). Many 
schools have announced new scholarships to lure talented 
women onto the MBA track (Gellman, 2015).

In addition to these pipeline-related fixes, other interventions 
have sought to change what happens during MBA programs. 
One example is a another top-10 school’s reported policy of 
encouraging faculty to assign grades in each given class that do 
not differ by gender (Kantor, 2013). The current findings that 
gender differences in grades in part reflect aptitudes and inter-
ests suggest pressure for grade equality is problematic. Though 
removing external signs of the gender norm could make the 
norm less salient, doing so distorts the signal that grades provide 
about performance and thereby risks cynicism and disillusion-
ment. Signs of this can be gleaned from a student comment: 
“Diversity  at [X] Business School means playing around with 
grades . . . rather than tackling the underlying issues” (Kitroeff, 
2014). Solving the gender gap in performance by encouraging 
gender-equal grading is like responding to global warming by 
adjusting thermometer scales.

Our results suggest that there is nothing inherent about the 
gender gap and that the right interventions could reduce it. A 
successful intervention should address both the source of the 
gender norm and behavioral responses to it. It arises from 
objective gender differences in the student body, which 
reflect the structural problems, policies, and biased pipeline 
that our analysis of GMAT test takers has documented. An 
admissions policy change–enrolling 50% female classes–
would help in taking away women’s minority status. But this 
change alone will not solve the problem (and could even 
worsen it) unless it is paired with interventions to improve 
the gender ratio of the admissions pipeline. With the status 
quo applicant pool, our analysis suggests that heightened 
demand for high-credentialed female applicants would 
increase admissions competition for them, decrease the yield 
that programs enroll of such admittees, and, as an unintended 
byproduct, increase gender differences in the student body 
on dimensions such as GMATs and work experience. 
Although business schools cannot control all the societal fac-
tors that contribute to the pipeline problem, they would be 
wise to proliferate and publicize scholarships for women. 
They could sponsor more programs encouraging STEM 
courses for undergraduate women. Countries where school-
girls score relatively highly in math tend to have more 
women in management positions (Nolan et al., 2016). A dif-
ferent approach is reducing admissions targets for prior work 
experience so students can enroll at a younger age—to 
become more like law schools which have more even gender 
ratios (Law School Admission Council, n.d.).

It is also important to address the mechanism through 
which the gender norm impacts behavior: public conformity 
through reduced assertiveness in technical classes. 
Interventions for assertiveness often focus on women’s con-
fidence or body language. But this misses the point. Public 

conformity is not just a behavioral quirk to be trained out of 
people; it is a pragmatic response to a norm in the social 
environment (Amanatullah & Morris, 2010). And this norm 
creates serious consequences for perceived norm violations, 
as women who do not conform to gender norms risk back-
lash (Rudman, 1998) and interpersonal penalties (Heilman, 
Wallen, Fuchs, & Tamkins, 2004). Broader changes to orga-
nizational procedures can reduce gender norm enforcement 
(Sandberg, 2013). In MBA programs, this could mean train-
ing and evaluating male and female students for skills in elic-
iting participation from their female peers. Likewise, 
professors could be taught to better manage participation—
the outcome of equal participation in a diverse group some-
times requires subtly unequal treatment of different 
subgroups by the facilitator. In sum, “lean in” interventions 
that address the roots of the problem would work better than 
“lean on” interventions that suppress its symptoms. 
Fortunately, several interventions at this stage are feasible, 
and we hope that, after implementing some of our recom-
mendations, the flow of top women MBAs to corporate lead-
ership soon resembles a deluge rather than a trickle.
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Notes
1. Another possibility is that level of public participation affects 

grades through professors’ evaluation of class participation. 
However, given that the weight of class participation is low for 
technical courses (33% in social classes but only 13% in techni-
cal classes), this alternative path is unlikely.

2. Although specific coefficient values differed with the inclusion 
of covariates, in no case did the substantive results change.

3. To conduct tests of indirect effects involving continuous media-
tors, we used the Process Procedure for SPSS with 5,000 
bootstrapped samples and percentile 95% confidence inter-
vals (Hayes, 2013). We used M-Plus as a test of mediation for 
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analyses that included categorical mediators and for the confir-
matory factor analyses involving grades (Muthén & Muthén, 
2012). Tests of indirect effects were conducted with each poten-
tial mediating variable, one at a time, to test how well each fac-
tor accounts for the gender difference. In addition, we tested the 
mediating role of our key variable, assertiveness, when entered 
simultaneously with all the other potential mediators (Graduate 
Management Admissions Test [GMATQ and GMATV], inter-
ests, etc.) to specify the incremental role of this behavioral factor 
in mediating the gender difference in performance.

4. For grouped intervening variables, for example, Quant & Poet, 
effects on grade point average–technical (GPA-T) control for the 
other intervening variable in the group. This is to keep the path 
coefficients reported in Tables 3 and 6 consistent with the asso-
ciated analysis of indirect effects, wherein grouped variables 
were entered simultaneously as potential intervening variables.
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