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As the workforce shifts to being predominantly hybrid and remote, how can companies
help employees—particularly early-career women in science, technology, engineering,
and mathematics (STEM) fields—develop greater confidence in their soft skills, shown
to improve organizational retention? We evaluate the effects of an online longitudinal
intervention to develop soft skills among early-career women employees at a North Amer-
ican biotechnology company during the height of the COVID-19 pandemic. Controlling
for baseline levels collected immediately prior to nationwide lockdowns, we find that a
6-month online intervention increased early-career women’s assessments of their soft
skills at work by an average of 9% (P < 0.001), compared with a decrease of about 3.5%
for a matched control group (P < 0.05), resulting in an average treatment effect of nearly
13% on the treated group. Furthermore, we find evidence that the intervention led to an
increase in manager-assessed performance for early-career women relative to employees
not in the intervention, and that overall, increased self-assessments of soft skill competen-
cies were associated with greater odds of retention. Results show how employee soft skill
development was affected by the pandemic and provide insights for a feasible and cost-
effective method to train and engage a hybrid or fully remote workforce.
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Employers have long struggled to effectively train their workers on “soft skills,” broadly
defined as abilities and behaviors that allow employees to work well with others (1, 2).
There is a large and growing literature on soft skills, a topic that generally focuses on how
interpersonal skills, such as teamwork, communication, resilience, and the ability to influ-
ence and build strategic networks, along with other interpersonal-related abilities, compare
with “hard skills” (e.g., technical, cognitive, and other achievement-related abilities)
(1–8).* While studies suggest that soft skills have become more important than hard skills
in predicting career success (3, 7), these types of skills remain elusive among prospective
job applicants (6, 9). In fact, today’s employers consistently cite teamwork, collaboration,
and communication skills as highly desirable yet rare qualities among applicants (7).
In this article, we analyze whether an online longitudinal intervention conducted in

a biotechnology firm improved early-career women employees’ self-assessments of their
soft skill competencies (which we also refer to as “perceived soft skills"). We focus on
self-assessments for two main reasons. First, there is evidence that self-assessments
related to confidence have meaningful consequences for individual career outcomes,
particularly with respect to persistence and retention (10–16)—a finding we also con-
firm in this article. Research has shown that individuals who possess high core self-
evaluations (e.g., high self-esteem and generalized self-efficacy) are more likely to persist
on difficult tasks and stay motivated despite rejection or failure (15). In contrast, indi-
viduals with low core self-evaluations are not only more likely to quit their jobs when
they become difficult but they may also self-sabotage their progress by quitting as cir-
cumstances begin to improve (15, 16). Second, gender differences in self-assessments
have been shown to contribute to the gender gap in science, technology, engineering,
and mathematics (STEM) (11–14, 17). For instance, women make lower assessments
of their own mathematical ability and report lower levels of professional-role confi-
dence in STEM compared with men, which contributes to women’s overall attrition
from STEM fields, net of their actual performance (11, 13, 14).
For women in STEM, leveraging soft skills for professional advancement is especially

difficult due to persistent structural and social barriers (11, 12, 18, 19). Although cer-
tain soft skills (e.g., listening to and caring for others) are typically attributed to
women, these communal soft skills are not sufficient to get ahead in the workplace (20).
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Instead, the ability to influence colleagues and build strong oper-
ational and strategic networks are the high-status soft skills most
necessary yet hardest to achieve for women in male-dominated
fields (18, 21). These barriers contribute to early-career women
leaving STEM at higher rates than men and women in other
fields (22, 23).
The COVID-19 pandemic likely exacerbated these chal-

lenges, when most professional organizations abruptly transi-
tioned their employees into being a fully remote workforce.
Women experienced disproportionate career setbacks, either
downshifting their responsibilities or leaving their jobs entirely,
primarily due to increased childcare obligations when schooling
became remote (24–26). Now that a large share of the profes-
sional workforce plans to operate on a hybrid or fully remote
basis indefinitely (27), employers must develop new methods to
help employees cultivate the soft skills required for building
effective operational and strategic networks virtually (28, 29).
While some have expressed optimism about the long-term ben-
efits of hybrid and remote work for women balancing careers
and families (30), others remain concerned that women’s
greater preference for hybrid and remote work, compared with
that of men (27), could exacerbate gender inequality (31). Pro-
grams designed to enhance soft skill development will likely be
important for women—especially early-career women—to level
the playing field in this new world of hybrid and remote work.
In November 2018, we started a research collaboration with a

digital “talent experience platform” (herein, TXP)—an increas-
ingly common type of software offering designed to enhance the
overall employee experience (e.g., by fostering a sense of belong-
ing and purpose at work) (32). Our research objective was to
study how online career coaching and virtual peer groups offered
on such platforms affect women’s self-assessments of their ability
to navigate interpersonal relationships at work, since confidence
in one’s abilities is strongly linked with persistence and retention
(10–16). The TXP was interested in testing their platform’s
offerings among early-career women—those most at risk for
attrition from STEM and other male-dominated fields (22, 23).
A year later, we began a three-way partnership with a large
North American biotechnology company to conduct the inter-
vention with their employees. During this time, we did not
anticipate how much the world would change in the coming
months and how relevant our online study would be for a fully
remote workforce during a pandemic.
Our research scope began with the question “How does an

online intervention program (consisting of virtual peer groups and
online career coaching) affect confidence in soft skill acquisition
among early-career women?” We collected baseline measures from
a sample of men and women employees at the company between
January and February 2020, just prior to nationwide lockdowns.
Because our intervention began shortly after nationwide lock-
downs, we wondered if our online intervention would buffer
against some of the negative effects that women employees gener-
ally reported experiencing at the time (24, 25). Our timing and
the online nature of our intervention allowed us to keep our study
design intact while simultaneously evaluating our results in the
context of the pandemic. We treated COVID-19 as a natural
experiment and expanded our research scope to ask: “Did early-
career women experience soft skill decay during the pandemic, and
if so, did our intervention produce a buffering effect against this
decay?” We used longitudinal survey and administrative data to
evaluate how the pandemic affected employees’ sense of soft skill
development, and whether the online intervention led to different
outcomes for early-career women in the intervention compared
with men and women who did not undergo the intervention.

The mass social experiment of working from home during
the pandemic has largely been viewed as a success due to
increased productivity levels (27, 33, 34). However, others have
expressed concerns about the long-term sustainability of this
model, given the loss of in-person interactions, which many
executives and managers feel are critical for building high-
performing teams and a strong organizational culture (34, 35).
Prior to COVID-19, research examining the effects of telework
had shown somewhat mixed results. While some studies found
a negative relationship between time spent teleworking and
individual and team performance (36, 37), other experimental
work provided causal evidence showing the opposite, with per-
formance significantly boosted among willing workers ran-
domly assigned to work from home versus in the office for
9 months (38). Another study comparing virtual teams with
colocated teams found that soft skills (e.g., strong communica-
tion and interpersonal coordination) are a major prerequisite
for team performance and, therefore, should be carefully consid-
ered by managers when assembling virtual teams (28).

While we are not aware of any studies directly assessing the
effect of telework on the development of soft skills, it is likely
that soft skill development is more challenging in a remote
work environment, making it harder, for example, to develop
strong social networks (37, 39). These challenges will likely per-
sist in a post–COVID-19 world, despite the recent universal
adoption of online communication technology (e.g., Zoom,
Microsoft Teams, Slack). In fact, some have raised the concern
that hybrid working arrangements will be the worst of both
worlds, noting that when all employees worked fully remote, at
least it was a level playing field (40, 41). If women are more
likely to prefer remote work in a hybrid organization (27),
women could be further disadvantaged, especially those who
are early career and have less experience building the networks
required for organizational advancement (11, 12). Since women
shoulder the majority of caregiving responsibilities, they may
be more likely than men to opt for at-home work arrange-
ments and miss out on in-person networking that often leads to
promotion (31).

Our results show that remote work during the COVID-19
pandemic negatively affected self-assessments of soft skill devel-
opment among early-career women who were not in the inter-
vention but did not affect these skills for men employees or
women more advanced in their careers. Most importantly, we
found that the online intervention not only buffered against soft
skill decay for early-career women during the pandemic but even
enhanced their perceived acquisition of these skills relative to
early-career women who were not in the intervention. We also
found that our intervention had positive implications for both
manager-assessed performance and employee retention.

Results

Table 1 presents t-tests comparing pre- and post-intervention
means within each condition and post-intervention means
between conditions. Women who received the online interven-
tion reported an increase in perceived soft skills by an average
of 0.32 points on a 5-point scale (P < 0.001), a 9.12%
increase, while women in the matched control group who did
not receive the intervention reported a decrease in perceived soft
skills by an average of 0.13 (P < 0.05), a 3.52% decline over
the same period. Men and women in the pooled control group
reported a nonsignificant increase of 0.04, or 1.04%, in per-
ceived soft skills. When comparing across conditions, we found
that the post-intervention mean for women who received the
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intervention was significantly higher than that of women in the
matched control group (P < 0.05). We found no significant
difference in post-intervention means between the treatment
group and the pooled control group.
The results were slightly stronger when re-estimated using an

analysis of covariance (ANCOVA) model adjusted for baseline
scores, age, employee tenure, and compensation level. In Table
2, model 2 shows the effect of the online intervention (the
reference category) on perceived soft skills post-intervention
compared with the results for the matched control and pooled
control. After adjusting for baseline differences, we now find
that the intervention led to significantly higher self-assessments
of soft skill development for women in the intervention com-
pared with employees in both control groups. Compared with
women who received the intervention, women in the matched
control group reported significantly lower perceived soft skills fol-
lowing the intervention period (β̂ = �0.424; P < 0.001). We
also observe that men and women in the pooled control group
reported significantly lower perceived soft skills compared with
women in the treatment group following the intervention period
(β̂ = �0.283; P < 0.01).
To assess the adjusted within-group changes, model 3 includes

an interaction term between each of the three groups and a
dummy indicator for perceived soft skill scores following the
intervention period (for more information on this approach, see
ref. 42). Results confirmed that women who received the inter-
vention reported a significant increase in perceived soft skills
from baseline (β̂ = 0.323; P < 0.001), whereas women in the
matched control group reported a significant decrease on the
same measure following the intervention period (β̂ = �0.132,

P < 0.05). Men and women in the pooled control group did not
experience a significant change from baseline.

Fig. 1 illustrates our main results by showing the percentage
change from baseline by experimental condition. Bar graphs rep-
resent results converted to a percentage change using mean base-
line and post-intervention scores (for more information on this
approach, see ref. 43). Adjusting for baseline differences, we find
similar results to those reported in the preceding paragraphs:
Women in the online intervention group experienced a significant
increase in perceived soft skills by 9.15% from pre–COVID-19
baseline levels, while women in the matched control group expe-
rienced a significant decrease of 3.53% in perceived soft skills
over the same period. Men and women in the pooled control
group experienced a nonsignificant increase of 1.04% from
baseline.

Taken together, these findings suggest that the average treat-
ment effect on the treated group was 12.68%, implying that if
women in the treatment group had not received the interven-
tion, their perceived soft skills would be reduced by nearly 13%
relative to their post-intervention level. Put differently, each
month of the 6-month program contributed to an additional
2% boost in perceived soft skills over the course of the inter-
vention period for early-career women.

While our primary focus was on whether our intervention
increased women’s assessments of their soft skills, we also exam-
ined additional administrative data provided by the company
and found that the intervention led to a significantly higher
increase in managers’ performance ratings for early-career women
in the intervention relative to those in both control groups (SI
Appendix, Table S2, model 2).

Table 1. Means and P values from two-sided t-tests comparing pre- and post-intervention means of
employee-perceived soft skills by condition

Pre-intervention
mean

Post-intervention
mean

Mean
difference* P value

Post-intervention
P value of T vs. CM

Post-intervention
P value of T vs. CP

T 3.538 (0.509) 3.861 (0.480) 0.323 (0.064) <0.001
CM 3.740 (0.516) 3.607 (0.488) �0.132 (0.053) 0.018 0.033
CP 3.845 (0.522) 3.886 (0.488) 0.040 (0.034) 0.255 0.806
N 148 148

Values are presented as mean (±SD) for group means and mean (±SE) for pre–post group differences. The perceived soft skills factor variable is measured
using a 5-point scale. CM, matched control; CP, pooled control; T, online intervention.
*Post-intervention minus pre-intervention.

Table 2. Analysis of covariance estimates of the effect of condition type on employee-perceived
soft skills post-intervention

Model 1 Model 2 Model 3

Condition type (Reference = online intervention)
Matched control �0.404*** (0.075) �0.424*** (0.081) 0.167 (0.132)
Pooled control �0.204** (0.067) �0.283** (0.098) 0.192 (0.143)

Perceived soft skills (baseline score) 0.740*** (0.048) 0.724*** (0.048)
Condition type × post-intervention score
Online intervention 0.323*** (0.064)
Matched control �0.132* (0.054)
Pooled control 0.040 (0.035)

Age 0.008* (0.004) 0.012 (0.006)
Tenure �0.009 (0.005) �0.018 (0.010)
Compensation grade �0.005 (0.015) �0.004 (0.025)
Constant 1.243*** (0.184) 1.111*** (0.191) 3.240*** (0.183)
Observations 296 296 296
R2 value 0.642 0.655 0.096

Robust SEs are in parentheses. Observations were clustered at the employee level. *P < 0.05, **P < 0.01, ***P < 0.001.
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Furthermore, and consistent with prior research showing that
self-assessments related to professional confidence are consequen-
tial for retention (10–16), we found that overall (i.e., across the
sample of study participants) and holding constant age, tenure,
and compensation, employees who had higher soft skill self-
assessments following the intervention period had significantly
higher odds of still being employed at the company 1-year post-
intervention (SI Appendix, Table S3, model 2). By contrast,
manager-assessed performance did not predict employee retention
(SI Appendix, Table S4, model 2). These additional findings sug-
gest that employees’ assessments of their own interpersonal abili-
ties at work are more predictive of organizational retention than
the assessments made by their managers.

Discussion

As companies attempt to figure out a post-pandemic working
model, many will adopt hybrid or remote work schedules for
their employees. Given the recent disproportionate attrition
of women from the labor market (24, 25, 44), interventions
that prevent the gender gap from widening are critical for
retaining and developing a diverse workforce, particularly in
STEM and other male-dominated professions. Going for-
ward, organizations will need to develop new methods to help
employees—particularly newly hired employees—cultivate the
confidence in their soft skills necessary for retention and long-
term success.
Overall, we found a decay in soft skills among early-career

women in STEM working remotely during the COVID-19
pandemic. Examining longitudinal data collected from employ-
ees at a large US biotechnology company, we found that early-
career women reported a significant decline in perceived soft
skills by 3.5% from pre–COVID-19 baseline levels. Yet early-
career women who participated in an online intervention pro-
gram consisting of peer groups and one-on-one coaching were
not only shielded from soft skill decay, they also experienced a
growth in their perceived soft skills by more than 9% during
the same period, resulting in an average treatment effect of
nearly 13% on the treated group. We further found that the
intervention was associated with employees receiving higher per-
formance evaluations from their managers, while also having
important implications for employee retention.
Because our study did not involve randomization to treat-

ment and control conditions, causal inferences should be inter-
preted with caution. Nonetheless, these data offer rare pre- and

post–COVID-19 pandemic insights into how the pandemic
affected STEM employees as the pandemic evolved. These find-
ings also offer potential solutions for preventing soft skill atro-
phy and developing soft skills via a virtual format. Moreover,
while this study was conducted within a single organization,
results are likely generalizable to other organizations, given that
the workplace challenges at the height of the pandemic were
not unique to the organization in this study. While the present
research examined how an online longitudinal intervention
buffered against the negative effects of COVID-19, it is
unclear how such an intervention would perform in a nonpan-
demic, remote environment. For instance, without the added
personal stress and organizational disruption produced by the
pandemic, it is possible that this program would have had an
even greater positive effect on early-career women working
remotely. Regardless, our online intervention produced posi-
tive effects despite not being specifically designed for a remote
working environment. This outcome suggests that soft skill
development is not just important for in-person work but is
also valuable for remote work. Given major concerns among
executives and managers that remote work will cause individ-
ual and team job performance to suffer (34, 35), companies
planning to maintain a remote or hybrid workforce would
likely benefit from similar interventions focused on enhancing
the soft skills of their employees.

Experimental Design

In December 2019, the study received approval from the Institu-
tional Review Board at Stanford University. Study recruitment
took place between January and February 2020. All participants
provided informed consent.

For participants in the online intervention (herein, the treat-
ment group), we worked with the biotechnology company’s
human resources analytics team to randomly identify 44 early-
career women who were under the age of 33 and possessed less
than 10 years of work experience. The company’s analytics
team used manager performance data to ensure that there was
not an overrepresentation of high-performing women recruited
for the intervention. Managers of potential participants were
contacted about the study and asked to support and encourage
those women who wished to participate.

Upon recruitment, the study was broadly positioned as an
opportunity to receive the following: 1) a virtual peer-support
network intended to foster connections with other women in the
organization at similar stages; 2) the chance to receive hands-on
guidance and resources from a trained career coach; 3) the ability
to develop a wide range of professional skills, including career
confidence and leadership; and 4) the opportunity to work on
achieving other career-related goals, such as increased profes-
sional advancement, job satisfaction, work–life balance, and
organizational tenure. Although program recruitment did not
explicitly refer to soft skill development, the curriculum did
cover soft skills such as resilience, influence, and communication
(SI Appendix, Table S7). Thus, while the TXP was geared
toward a broader set of individual and interpersonal goals, our
research team was most interested in examining whether this
type of online program enhanced women’s overall confidence in
their acquisition of soft skills, since both soft skills and confi-
dence in one’s professional skills have been shown to predict
higher workplace retention among women (1, 10, 11).

Prior to the intervention, all 44 women completed a baseline
survey asking them questions related to their experiences at work,
including six questions designed to measure their assessments of

Fig. 1. Adjusted mean percentage change in employee-perceived soft
skills from pre–COVID-19 baseline levels. N = 148. Bars show 95% CIs.
Perceived soft skills measure represents the average across the six-item
scale (see Table 3).
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their soft skills.† These items were averaged to create a composite
measure of perceived soft skills (see Table 3 for a summary of
how this measure was constructed). This measure aligns with
existing definitions of soft skills used throughout the literature
(1–8, 45, 46) and in practice-based settings (47).
We compared results from women in the intervention with

those from two comparison groups who were not part of the
intervention: a mixed-sex (i.e., pooled) group and a group of
early-career women.‡ To recruit a pooled control group and a
matched control group of early-career women, we circulated the
same baseline survey to an additional 450 randomly selected
men and women employees at the company. Of the 450
employees who received an email inviting them to participate in
the study, 200 (44%) responded to the survey. We worked with
the company to ensure that the control group sampling frame
included an equal number of men and women employees as well
as an oversampling of women who had similar characteristics
to the 44 early-career women recruited for the intervention.
Because early-career women made up a small proportion of
the company, the treatment group in our study was composed
of nearly the entire population of this cohort. Therefore,
to construct a closely matched control group of early-career
women, we expanded our criteria for inclusion to include
women younger than 40. As a result, women in the matched
control group were, on average, about 5 years older, had been
with the organization for approximately 16 months longer,
and received slightly higher compensation (a difference of 1.40
on an 11-point scale used by the company) than women in the
treatment group. To account for these differences, our models
controlled for age, employee tenure, and compensation level at
baseline.
There was no random assignment to condition at this stage

since participation had to be on a voluntary basis and it would
have been unethical to force employees to participate. However,
we confirmed with the company’s analytics team that the study
population within both treatment and control conditions were
closely representative of early-career women at the company
and the broader company population, respectively, on key
demographic traits, including age, gender, tenure, and compen-
sation level.

Since participants completed the baseline survey upon
recruitment (between January and February 2020), we were
able to capture soft skill self-assessments immediately prior to
the COVID-19 pandemic. Upon baseline survey completion,
women in the treatment group were randomly assigned to two
different types of online interventions that varied only by the
composition of exposure to virtual peer-group meetings and
one-on-one coaching. Those assigned to the first intervention
type (group A) received more exposure to peer-group meetings,
whereas those assigned to the second intervention type (group
B) received more exposure to one-on-one coaching. Our analyt-
ical plan consisted of two parts: 1) a comparison of the two
types of interventions (group A versus group B ) and 2) a com-
parison of the intervention group with the two control groups,
with a plan to pool the two versions of the intervention if there
was no difference between them. Since we did not find any sig-
nificant differences between the two types of online interven-
tions, we pooled these two groups in our analyses into the
“online intervention” condition.

For the online intervention program, we created four peer
groups consisting of the same 11 members in each meeting over
the course of the intervention. Prior to the first coaching or
peer-group meeting (and before moving to remote work), the
women attended an in-person information session at the com-
pany in February 2020. Participants were split between two
women facilitators employed by the engagement platform. Each
facilitator oversaw one set of 11 participants in group A and
another set of 11 participants in group B to ensure that both
treatment groups were exposed to the same two facilitators.

Beginning in March 2020, when nationwide lockdowns
began, women participants started meeting once or twice
monthly for an hour with their peer group or just the facilitator
(acting as a career coach) to discuss predesignated topics. Many
of these topics related to the development of professional soft
skills, such as strategies for communicating with confidence
and leading with influence (SI Appendix, Table S7). Partici-
pants set individual career goals using the online platform tools
that they either reviewed with their coach or discussed in their
facilitated peer groups each month. Outside of these topics,
participants also had the opportunity to disclose in their peer-
group meetings and coaching sessions any personal and profes-
sional challenges that they were experiencing.§

Table 3. Construction of employee-perceived soft skills measure (α = 0.75)

Item Scale

I feel capable of influencing my work colleagues. 1 = not at all; 2 = slightly; 3 = moderately; 4 = very;
5 = extremely

I feel confident in my ability to do my job well. 1 = not at all; 2 = slightly; 3 = moderately; 4 = very;
5 = extremely

I am capable of building a professional network. 1 = not at all; 2 = slightly; 3 = moderately; 4 = very;
5 = extremely

I struggle to effectively communicate my thoughts at work. (r) 1 = always; 2 = most of the time; 3 = about half the
time; 4 = sometimes; 5 = never

I feel capable of building effective relationships with colleagues. 1 = not at all; 2 = slightly; 3 = moderately; 4 = very;
5 = extremely

I go above what is expected of me to help my team be successful. 1 = never; 2 = sometimes; 3 = about half the time;
4 = most of the time; 5 = always

Items were developed based on existing definitions of soft skills used in the literature (see refs. 3–8, 45, 46). We also drew on the Department of Labor’s soft skill curriculum (50), which
aims to teach the following set of skills to young workers: communication, enthusiasm and attitude, teamwork, networking, problem solving and critical thinking, and professionalism.

†While we focused on perceived soft skills as the primary measure of interest in the pre-
sent study, we also collected an additional set of measures that were of strong interest to
our TXP partner company. Information about the construction and results of these non-
primary measures is available in the SI Appendix, Tables S5 and S6.

‡See SI Appendix, Table S1 for an overview of baseline characteristics for the study popula-
tion included in our analyses.

§The researchers were not involved in the creation of the program curriculum, which was
proprietary to the TXP. See refs. 46, 48, and 49 for examples of other studies examining
the effects of preexisting programs that target soft skills.
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In July 2020, all participants were given a 3-month summer
vacation hiatus from the program. The intervention resumed in
October 2020. After the final peer-group meeting or coaching
session in November, the women participants completed a
post-intervention survey that included the exact same questions
on the baseline survey. When the intervention period con-
cluded, we distributed the same follow-up survey to all employ-
ees in the study who had taken the baseline survey but did not
undergo the intervention (i.e., individuals in both control
groups), collecting final responses between November 2020 and
January 2021.
By the end of the study, nine women had either left the

online intervention program or failed to complete the follow-up
survey, leaving us with 35 women in the treatment group (80%
of the original sample). Within the control group, 113 partici-
pants (56.5% of the original sample) completed the follow-up
survey. However, we do not expect this attrition to meaningfully
affect the interpretation of our results. When we investigated
how attrition may have affected sample composition, we found
that the characteristics of those who left the study and those who
remained were roughly similar based on age, race, gender, tenure,
performance, and compensation level within condition. Attrition
in both the treatment and control groups was likely due, in large
part, to a perceived lack of time. Program facilitators relayed that
throughout the intervention period, which was the height of the
COVID-19 pandemic, women participants reported high levels

of stress and burnout affecting both themselves and employees
more broadly in the organization. Some women even spoke of
managers pulling them out of their peer groups or coaching ses-
sions when work-related issues came up. Most telling, all women
participants who left the intervention program cited a lack of
time as justification. However, the lower rate of attrition among
the treatment group compared with the control groups was likely
due to the intervention program producing higher levels of study
engagement.

Data Availability. Anonymized data and analysis code have been deposited
in Open Science Framework (https://osf.io/nw9md/?view_only=73a917050
a174b95ac4b0d9a31cee92e) (51).

ACKNOWLEDGMENTS. We are grateful for feedback on drafts, ideas, and
methodology from Adina Sterling, Ashley Martin, Lisa Abraham, Aruna Rangana-
than, David Pedulla, and Christianne Corbett. We also thank the Stanford
VMware Women’s Leadership Innovation Lab for its support throughout the data
collection, analysis, and writing process. A special thanks to Gabriela Rosa and
Claire Daviss for their assistance with data file preparation, as well as Caroline
Simard for her help managing the relationship with our partner companies.
Finally, we thank our partner companies, without whom this article would not
have been possible.

Author affiliations: aDepartment of Sociology, Stanford University, Stanford, CA 94305;
and bVMware Women’s Leadership Innovation Lab, Stanford University, Stanford, CA
94305

1. A. Adhvaryu, N. Kala, A. Nyshadham, The skills to pay the bills: Returns to on-the-job soft skills
training. NBER Working Paper 24313 (2018).

2. J. Richard, 7 soft skills you need for career success.Monster.com. https://www.monster.ca/career-
advice/article/soft-skills-in-demand. Accessed 15 June 2022.

3. J. J. Heckman, T. Kautz, Hard evidence on soft skills. Labour Econ. 19, 451–464 (2012).
4. M. M. Robles, Executive perceptions of the top 10 soft skills needed in today’s workplace. Bus.

Commun. Q. 75, 453–465 (2012).
5. K. B€orner et al., Skill discrepancies between research, education, and jobs reveal the critical

need to supply soft skills for the data economy. Proc. Natl. Acad. Sci. U.S.A. 115, 12630–12637
(2018).

6. S. A. Hurrell, Rethinking the soft skills deficit blame game: Employers, skills withdrawal and the
reporting of soft skills gaps. Hum. Relat. 69, 605–628 (2016).

7. D. J. Deming, The growing importance of social skills in the labor market. Q. J. Econ. 132,
1593–1640 (2017).

8. J. Andrews, H. Higson, Graduate employability, ‘soft skills’ versus ‘hard’ business knowledge: A
European study. High. Educ. Eur. 33, 411–422 (2008).

9. G. Berger, “Data reveals the most in-demand soft skills among candidates” LinkedIn Talent Blog.
https://www.linkedin.com/business/talent/blog/talent-strategy/most-indemand-soft-skills. Accessed
15 June 2022.

10. A. Ranganathan, Train them to retain them: Work readiness and the retention of first-time women
workers in India. Adm. Sci. Q. 63, 879–909 (2018).

11. E. Cech, B. Rubineau, S. Silbey, C. Seron, Professional role confidence and gendered persistence in
engineering. Am. Sociol. Rev. 76, 641–666 (2011).

12. C. Seron, S. S. Silbey, E. Cech, B. Rubineau, Persistence is cultural: Professional socialization and
the reproduction of sex segregation.Work Occup. 43, 178–214 (2016).

13. S. J. Correll, Constraints into preferences: Gender, status, and emerging career aspirations. Am.
Sociol. Rev. 69, 93–113 (2004).

14. S. J. Correll, Gender and the career choice process: The role of biased self-assessments. Am. J.
Sociol. 106, 1691–1730 (2001).

15. T. A. Judge, C. Hurst, How the rich (and happy) get richer (and happier): Relationship of core self-
evaluations to trajectories in attaining work success. J. Appl. Psychol. 93, 849–863 (2008).

16. B. M. Wiesenfeld, W. B. Swann Jr, J. Brockner, C. A. Bartel, Is more fairness always preferred? Self-
esteem moderates reactions to procedural justice. Acad. Manage. J. 50, 1235–1253 (2007).

17. A. D. Sterling et al., The confidence gap predicts the gender pay gap among STEM graduates. Proc.
Natl. Acad. Sci. U.S.A. 117, 30303–30308 (2020).

18. H. Ibarra, Homophily and differential returns: Sex differences in network structure and access in an
advertising firm. Adm. Sci. Q. 37, 422–447 (1992).

19. S. J. Correll, K. R. Weisshaar, A. T. Wynn, J. A. D. Wehner, Inside the black box of organizational
life: The gendered language of performance assessment. Am. Sociol. Rev. 85, 1022–1050 (2020).

20. A. C. Vial, J. L. Napier, Unnecessary frills: Communality as a nice (but expendable) trait in leaders.
Frontiers in Psych. 9 (2018).

21. S. J. Correll, C. L. Ridgeway, “Expectation states theory” in Handbook of Social Psychology, J.
Delamater, Ed. (Springer, 2006), pp. 29–51.

22. J. L. Glass, S. Sassler, Y. Levitte, K. M. Michelmore, What’s so special about STEM? A comparison of
women’s retention in STEM and professional occupations. Soc. Forces 92, 723–756 (2013).

23. E. A. Cech, M. Blair-Loy, The changing career trajectories of new parents in STEM. Proc. Natl. Acad.
Sci. U.S.A. 116, 4182–4187 (2019).

24. R. Thomas, et al., Women in the Workplace 2021, (McKinsey and Company, 2021).
25. L. Weber, V. Fuhrmans, How the coronavirus crisis threatens to set back women’s careers.Wall

Street Journal (2020).

26. National Academies of Sciences, Engineering, and Medicine, The Impact of COVID-19 on the
Careers of Women in Academic Sciences, Engineering, and Medicine (The National Academies
Press, Washington, DC, 2021).

27. J. M. Barrero, N. Bloom, S. J. Davis, Why working from home will stick. NBER Working Paper
28731 (2021).

28. F. Siebdrat, M. Hoegl, H. Ernst, How to manage virtual teams.MIT Sloan Manag. Rev. 50, 63–69
(2009).

29. T. Neeley, Remote Work Revolution: Succeeding from Anywhere (Harper Business, 2021).
30. T. M. Alon, M. Doepke, J. Olmstead-Rumsey, M. Tertilt, The impact of COVID-19 on gender

equality. NBER Working Paper 26947 (2020).
31. Katherine Bindley, Five days in the office? For these startups, the future of work is old school.Wall

Street Journal (2021).
32. S. Lowenthal, “How to know if you’re ready for a talent experience platform,” eLearning Industry.

https://elearningindustry.com/how-know-if-ready-for-talent-experience-platform. Accessed 15 June
2022.

33. C. Shea, The great pandemic work-from-home experiment was a remarkable success.Washington
Post (2021).

34. P. Choudhury, Our work-from-anywhere future. Harv. Bus. Rev. https://hbr.org/2020/11/our-work-
from-anywhere-future. Accessed 15 June 2022.

35. E. Glaeser, D. Cutler, You may get more work done at home. But you’d have better ideas at the
office.Washington Post (2021).

36. T. Vander Elst, R. Verhoogen, L. Godderis, Teleworking and employee well-being in corona times: The
importance of optimal psychosocial work conditions. J. Occup. Environ. Med. 62, e776–e777 (2020).

37. T. D. Golden, J. F. Veiga, R. N. Dino, The impact of professional isolation on teleworker job
performance and turnover intentions: Does time spent teleworking, interacting face-to-face, or
having access to communication-enhancing technology matter? J. Appl. Psychol. 93, 1412–1421
(2008).

38. N. Bloom, J. Liang, J. Roberts, Z. J. Ying, Does working from home work? Evidence from a Chinese
experiment. Q. J. Econ. 130, 165–218 (2015).

39. P. Arling, The impact of telework on performance: A social network approach. AMCIS Proc. 164,
1306–1312 (2004).

40. E. Goldberg, The worst of both worlds: Zooming from the office. New York Times (2021).
41. S. Sijbrandij, Hybrid remote work offers the worst of both worlds.Wired (2020).
42. J. Twisk et al., Different ways to estimate treatment effects in randomised controlled trials.

Contemp. Clin. Trials Commun. 10, 80–85 (2018).
43. A. J. Vickers, The use of percentage change from baseline as an outcome in a controlled trial is

statistically inefficient: A simulation study. BMC Med. Res. Methodol. 1, 6 (2001).
44. “Women@work: A global outlook” (Deloitte, 2021). https://www2.deloitte.com/global/en/pages/

about-deloitte/articles/women-at-work-global-outlook.html. Accessed 15 June 2022.
45. J. Moore, S. Loh, Alumni assessments of soft skill formation in an extended simulation. Int. Stud.

Perspect. 23, 25–40 (2022).
46. M. Groh, N. Krishnan, D. McKenzie, T. Vishwanath, The impact of soft skills training on female

youth employment: Evidence from a randomized experiment in Jordan. IZA Jour. Lab. Dev. 5,
1–23 (2016).

47. “Soft skills to pay the bills” (Department of Labor Report, 2012). https://www.dol.gov/sites/dolgov/
files/odep/topics/youth/softskills/softskills.pdf. Accessed 15 June 2022.

48. E. V. Edmonds, B. Feigenberg, J. Leight, Advancing the agency of adolescent girls. NBER Working
Paper Series, 27513 (2020).

49. P. Acevedo, G. Cruces, P.Gertler, S. Martinez, How vocational education made women better off but
left men behind. Lab. Econ., 65, 101824 (2020).

6 of 7 https://doi.org/10.1073/pnas.2123105119 pnas.org

https://osf.io/nw9md/?view_only=73a917050a174b95ac4b0d9a31cee92e
https://osf.io/nw9md/?view_only=73a917050a174b95ac4b0d9a31cee92e
https://www.monster.ca/career-advice/article/soft-skills-in-demand
https://www.monster.ca/career-advice/article/soft-skills-in-demand
https://www.linkedin.com/business/talent/blog/talent-strategy/most-indemand-soft-skills
https://elearningindustry.com/how-know-if-ready-for-talent-experience-platform
https://hbr.org/2020/11/our-work-from-anywhere-future
https://hbr.org/2020/11/our-work-from-anywhere-future
https://www2.deloitte.com/global/en/pages/about-deloitte/articles/women-at-work-global-outlook.html
https://www2.deloitte.com/global/en/pages/about-deloitte/articles/women-at-work-global-outlook.html
https://www.dol.gov/sites/dolgov/files/odep/topics/youth/softskills/softskills.pdf
https://www.dol.gov/sites/dolgov/files/odep/topics/youth/softskills/softskills.pdf

	TF1
	TF2
	TF3
	TF4

