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ABSTRACT: Ongoing efforts to improve diversity in science,
technology, engineering, and mathematics (STEM) primarily
manifest as attempts to recruit more women and individuals from
historically marginalized groups. Yet, these efforts fail to repair the
specific, systemic issues within academic communities that hinder
diverse individuals from persisting and thriving in STEM. Here, we
present the results of a quantitative, multiyear effort to make the
academic climate of an R1 STEM department more inclusive. We
use a student-led, department-specific, faculty-supported initiative to
assess and improve the climate of the Department of Chemistry at
the University of California, Berkeley, as a case study. Our results
provide quantitative evidence that community discussions grounded
in our own data, alongside cooperative community efforts to address
the issues present in those data, are effective methods for driving positive change. Longitudinal assessment of our academic climate
from 2018 to 2020 via annual department-wide surveys indicates that these interventions have succeeded in shifting the perception
of our academic climate. This study confirms the positive outcomes of having a practical, sustainable, and data-driven framework for
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affecting change within a graduate community.

H INTRODUCTION

While the number of women in science, technology,
engineering, and mathematics (STEM) fields has increased
relative to men since 1993, they continue to be under-
represented at all career stages in nearly every STEM field.'™
Moreover, individuals who identify as Black, Hispanic,
American Indian, Alaskan Native, Native Hawaiian, and Pacific
Islander make up just 7.6% of researchers at all levels of
doctorate-granting research universities and are systematically
disadvantaged within STEM." These numbers further decline
at the most senior levels of academia and industry.*™*

There is growing evidence that systemic patterns of bias,
discrimination, and inequity discourage women and members
of other historically marginalized groups from entering or
persisting in STEM.””'" For example, archaic stereotypes
suggesting that women have less innate scientific ability, and
implying that whiteness is correlated more strongly with ability
than any other race, have cemented gender and racial/ethnic
disparities as natural outcomes.'”””"* The resulting, persistent
culture heavily influences perceptions of who can and cannot
thrive in STEM”""™?* and creates structural barriers that can
impede the success of women and gender, racial, and ethnic
minorities—for example, by making the doctoral experience
socially isolating, research groups inhospitable, and mentoring

interactions less than satisfactory.—f'zs_‘“

© 2021 The Authors. Published by
American Chemical Society

V ACS Publications 14410

Many institutions have begun efforts to address these issues
broadly by using a top—down administrative approach. Doing
so, however, can fail to identify and address department-
specific concerns, which exist because every academic
community has a unique climate and historical narrative.’
Thus, department-level efforts that seek to create equitable and
welcoming academic environments are essential to combat the
factors that negatively impact diversity, equity, and inclusion
within a community.3'26'32_'34 Furthermore, while many
institutions do administer surveys to assess organizational
climate, such data collection is typically not repeated regularly,
rigorous quantitative analyses of these data are seldom
performed, and the data are infrequently used directly to
drive institutional change.

Theoretical Framework. A change framework has
grounded the goals of a graduate student-led, stakeholder
supported, grassroots initiative to shift the academic climate of
the University of California, Berkeley Department of
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Chemistry in a positive direction. This framework requires: (1)
making longitudinal data collection an institutional priority, to
diagnose specific problems within a department’s academic
climate;** (2) empowering committed administrative and
graduate student leadership for the collaborative design and
implementation of targeted, evidence-based interventions; (3)
institutionalizing the developed interventions so they can
persist through institutional or leadership disruptions (e.g.
COVID-19 pandemic); and (4) soliciting regular feedback via
annual data collection, to monitor the department climate and
determine whether the interventions are effective.’ The
application of this theory of change has successfully enabled
us to address the following research questions:
1. Can longitudinal changes in academic climate be
quantified?
2. Have perceptions of academic climate improved as data-
driven interventions have been implemented?

To the best of our knowledge, no other large-scale,
coordinated, longitudinal efforts to improve a STEM depart-
ment climate exist. Thus, the approach we use, and the results
presented herein, expand the scope of foundational knowledge
and existing methods for improving academic culture in a
quantitative way.

B RESULTS

Since 2018, graduate students in the Department of Chemistry
at the University of California, Berkeley, have been leading
efforts to assess the issues that affect diversity, equity, and
inclusion within their department using the change process
approach. The first of these efforts is an annual department
academic climate survey—designed to obtain data indicative of
the department sentiment on key issues affecting inclusion,
diversity, and well-being among graduate students, postdoc-
toral researchers, and faculty—which has been administered
every spring since 2018.> The main themes of the core climate
survey questions are presented in Table 1. The full survey can
be found in the Supporting Information (SI).

The total response rates were 43.1% (2018),> 35.7%
(2019), and 39.4% (2020). Graduate student and postdoctoral

Table 1. Climate Survey Question Themes®

Academic Climate Survey Themes
Advisor interactions: research (graduate student/postdoctoral researcher
survey)

Advisor interactions: nonresearch (graduate student/postdoctoral researcher
survey)

Non-advisor faculty interactions: research (graduate student/postdoctoral
researcher survey)

Non-advisor faculty interactions: nonresearch (graduate student/postdoctoral
researcher survey)

Advisee interactions (faculty survey)

Peer and community interactions (both graduate student/postdoctoral
researcher and faculty surveys)

Inclusion of URGs (both graduate student/postdoctoral researcher and
faculty surveys)

Did you notice interventions since 2018? (both graduate student/postdoctoral
researcher and faculty surveys)

Open-ended feedback (both graduate student/postdoctoral researcher and
faculty surveys)

Demographic questions (both graduate student/postdoctoral researcher and
faculty surveys)

“Themes specific to either the graduate student/postdoctoral
researcher survey or the faculty survey are noted.
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researcher respondent demographics have been representative
of the department population across all 3 years of data (full
breakdown in Tables S1—S3), as ~40% of graduate student
and postdoctoral researcher respondents identify as female,
and ~40% of the graduate student researchers in the UC
Berkeley Department of Chemistry are female. We note that
~55% of respondents identified as belonging to under-
represented groups (URGs) across all three climate surveys.
While this number is high, our definition of URGs is broad—it
includes, but is not limited to, individuals who identify as
female; are from underrepresented racial, religious, ethnic,
sexual orientation, and international groups; have a disability-
(ies) (defined as a physical or mental impairment that
substantially limits one or more major life activities); and
have low socio-economic status.” Given the underrepresenta-
tion of women and racial/ethnic minority scholars in STEM,
the term URG was used to enable a general comparison of
URG and majority respondent populations, while still
maintaining a balanced representation of study participants.
Racial/ethnic minority respondent responses are not analyzed
separately due to concerns about compromised confidentiality
from low total numbers of these students and faculty in the
department. It is important to note that we did not collect
demographic information from faculty members, as the low
numbers of female and minority faculty in the department may
compromise respondent confidentiality.

Each year after the climate survey closes, the areas of
concern most frequently highlighted by department members
in survey responses are compiled and used to ground open,
active discussion among community members at the annual
‘Chemistry Department Information and Brainstorming
Session’ (cDIBS) forum.™ cDIBS occurs every spring and
has been a critical aspect of our academic climate initiative
because it encourages community members to collaboratively
generate practical solutions to the issues that are revealed in
our department’s own data®®* cDIBS is attended by a range
of stakeholders (graduate students, faculty, postdocs, and
staff), which enables rapid implementation and institutional-
ization of the new initiatives and interventions that result from
this event every year (more details in the SI and Figure S1).

Interventions. Since 2018, the following evidence-based
interventions have been designed and implemented to directly
combat disparities and increase inclusivity within the Depart-
ment of Chemistry academic community:

1. Discussions of mental health, cultural adaptation, and
student identity are included throughout new graduate
student orientation.

. The graduate student handbook has been updated to
include a comprehensive overview of the departmental
policies and resources for students who do not pass their
qualifying exam or decide to leave the program, to
reduce the stigmas that surround those options.

. We have institutionalized systematic methods by which
to incorporate student feedback in the Junior and Senior
faculty hiring processes: graduate student search
committees are created; these committee members
attend the faculty candidate seminars and interview
each candidate about their research, mentorship,
diversity, service, and teaching; the student committee’s
feedback is then compiled and given to the faculty hiring
committee. Anecdotal feedback suggests that student

https://doi.org/10.1021/acsomega.1c01305
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involvement in the hiring processes promotes trust
among students and faculty.

4. We redesigned the sexual violence and sexual harass-
ment (SVSH) training for new graduate students. As of
Fall 2019, all College of Chemistry incoming graduate
students attend a peer-led, in-person SVSH prevention
workshop during their new student orientation. The
workshop includes a small group work component, in
which attendees discuss real SVSH scenarios that have
happened on the University of California, Berkeley
campus. These scenarios are restructured in conjunction
with the PATH to Care Center. Within their small
groups, workshop attendees assess the problem in each
scenario, discuss the underlying structural issues that led
to those situations, and brainstorm strategies to resolve
the issue. These small group discussions are led by older,
trained graduate student facilitators. The practical
component of this training structure provides new
graduate students with applicable knowledge for
respurx&jng to SVSH scenarios.

5. We established the Diversity and Inclusion Focus Group
(DIFG) series as an intervention to provide a recurring
(monthly) space for the Department of Chemistry
faculty, graduate students, staff, and postdoctoral
researchers to discuss issues within their academic
culture. The structure of DIFG is intended to help
teach our graduate community about systemic inequities
within academia, help shift social norms, and positively
influence their confidence when engaging with peers,
mentors, and mentees in difficult topics of conversation.
The discussion topics are grounded in evidence from the
scientific literature and also stem from areas of concern
identified by our community in the results of the annual
climate survey as necessary for promoting a more diverse
and inclusive academic culture. Past DIFG topics
include: sexism and racism in science, LGBTQ+
community inclusion, unconscious bias in hiring and
letters of recommendation, the ramifications of sexual
assault and harassment, mental health, managing work—
life balance, and more. The full list of topics is on the
CGLC website.”® Since Fall 2019, we have been
assessing the impact of DIFGs to obtain a qualitative
understanding of their efficacy (SI and Figures $2a—i).

6. Graduate students, alongside the College of Chemistry
administration, host an annual crowdfunding campaign
to raise awareness of and money for these new
initiatives.

While we recognize that many factors can contribute to
improved perceptions of the academic climate, these
interventions were specifically implemented between the
2018 and 2020 climate surveys. Thus, we speculate that
these interventions largely contributed to the resulting, overall
positive change in community perceptions of the Berkeley
Chemistry academic climate.

Longitudinal Analysis of Academic Climate. Annual
department climate survey data have been critical to measuring
cultural shifts within the graduate student, postdoc, and faculty
communities. Longitudinal analyses were performed on the
response distributions from each core survey question, to
understand specific shifts in perception of the academic climate
from 2018 to 2020. Encouragingly, there were no negative
shifts in the data from any survey questions since 2018. Data

that revealed a statistically significant increase in perceptions of
a given dimension of the academic climate are discussed below.
Tables S4 and SS include the complete dataset of changes in
department members’ perception of the Berkeley Chemistry
academic climate, from 2018 to 2020.

Equity and Inclusion. We report a significant increase
from 2018 to 2020 in graduate student and postdoctoral
researcher perceptions of there being sufficient discussion of
equity and inclusion issues (p < 0.01; Figure 1A) and action

Graduate Student and Postdoc Data

Strongly Strongly
Disagree . . Agree

A There is sufficient discussion of equity and inclusion

2018
n=209

2019
n=203

2020
n=184

0 20 40 60 80 100
Percent
B There is sufficient action toward

improving equity and inclusion

2018
n =208

2019
n=201

2020
n=183

0 20 40 60 80 100
Percent

C I am valued and included

as a member of the department

2018
n=206

2019
n=203

- *
b
2020

n=183

0 20 40 60 80 100
Percent
p<010 *p<001 **p<0.001

Figure 1. Significant increase in graduate student and postdoctoral
researcher perceptions of equity, inclusion, and their sense of value
from 2018 to 2020. The entire distribution of responses for three
‘peer and community interactions’ questions, specifically regarding the
amount of (A) discussion of equity and inclusion, (B) action toward
improving equity and inclusion, and (C) perceptions of feeling valued
and included as a member of the department.
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Graduate Student and Postdoc Data
Strongly Strongly
Disagree . . Agree
2018 . ; :
Members of the department that identify as EXG"US‘G”E_"T or offensive behavior
minorities feel valued and are included is not tolerated
non-URG non-URG
n=68 n=ao
URG * URre
n=95 n =299
0 20 40 60 80 100 0 20 40 B0 80 100
Percent Percent
2019
Members of the department that identify as | am valued and included
minorities feel valued and are included as a member of the department
non-URG non-URG
n=68 n=2ao
* *
URG URG
n=95 n=299
0 20 40 60 80 100 0 20 40 60 a0 100
Percent Percent
2020 _— 2
Members of the department that identify as I am valued and included
minorities feel valued and are included as a member of the department
non-URG non-URG
n=68 n=80
* *
URG URG
n=95 n=299
Exclusionary or offensive behavior is not
Harassment of any kind is not tolerated tolerated
non-URG non-URG
=80 n=80
* *
URG URG
n =100 n=199
0 20 40 60 80 100 0 20 40 60 B0 100
Percent Percent
"p<0.05 **"p<0.001

Figure 2. Perception gaps between URG and non-URG respondents.

The entire distribution of responses from 2018 (top panel), 2019 (middle

panel), and 2020 (bottom panel) climate survey data regarding ‘peer and community interaction’ questions, disaggregated based on URG-identity.
Note that “URG” includes both female-identifying and racial/ethnic minority individuals, as the low total numbers of racial/ethnic minority

members of the department may compromise confidentiality.

toward improving equity and inclusion (p < 0.01; Figure 1B).
The data also indicate a significant increase in respondent
perceptions of feeling valued and included as a member of the
department from 2018 to 2020 (p < 0.01; Figure 1C).
These data were further analyzed to determine whether any
differences in perception exist between those who identify as
belonging to a URG or not across survey years. The results
suggest persistent differences in perceptions of inclusion
between respondents that belong to URGs and their majority
counterparts (Figure 2). This is also true with respect to the
department’s overall tolerance of exclusionary behavior and
harassment (Figure 2). In 2020, for example, non-URG
respondents felt generally more valued and included than
respondents belonging to URGs (p < 0.05). Interestingly, not

14413

all of these perception gaps existed among 2018 and 2019
respondents. The significant perception gaps between URGs
and their majority counterparts in 2018 and 2019 are shown in
Figure 2 as well. Data from 2018 and 2019 questions that did
not indicate statistically significant differences between URG
and non-URG respondents are omitted.

The data also indicate that faculty perceptions of mutual
respect, cooperation, and collaboration with their colleagues
improved significantly since 2018 (p < 0.05; Table S5).
Perceptions that faculty from URGs are treated the same as all
other faculty members during the tenure process also increased
significantly (p < 0.01; Table S5).

Mentorship and Mental Health. Graduate student and
postdoctoral researcher respondents were asked about the

https://doi.org/10.1021/acsomega.1c01305
ACS Omega 2021, 6, 1441014419
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research-, career-, and mental health-related support they
receive from chemistry faculty. Encouragingly, faculty were
generally rated highly in their ability to provide research-
related support across all three years of data. There was an
increase in mentee perceptions of having a research advisor
who treats their ideas with respect (2018—2019, p < 0.10;
2018-2020, p < 0.01; Figure 3). All other mentoring
interaction questions showed no statistically significant
changes from 2018 to 2020.

Graduate Student and Postdoc Data
Strongly - . Strongly

Disagree Agree
I feel that my research advisor(s)
treat(s) my ideas with respect

2018

n=211
L ]

2019 s
n=202 B

2020
n=189

0 20 40 60 80 100
Percent
<010 *p=<0.01

Figure 3. Significant increase since 2018 in graduate student and
postdoctoral researcher perceptions of mentors treating their ideas
with respect. The entire distributions of responses from each year are
compared for this ‘mentor interactions’ question.

In the 2020 survey, graduate student and postdocs were
asked to indicate their research group size (<10: small, 10—20:
medium, and 20+: large). Analysis of survey data based on the
group size suggested that mentees in small groups agree more
strongly than those in medium and large groups that their
research advisor(s) are available when they need research
advice, and that they feel comfortable disclusing mental and/or
physical health conditions to their research advisor(s).
Members of small groups agree more strongly than those of
medium groups that faculty members foster a more
collaborative environment with minimal competition among
group members (Figure 4). To the best of our knowledge, the
influence of the group size on perceived mentorship and
support has not yet been explored in the literature.

Department Resources. All department members in-
dicated increased knowledge of whom to approach regarding
concerns about department climate since 2018 (Figure 5).
This knowledge continued to increase significantly for graduate
students and postdoctoral researchers from 2019 to 2020.

Finally, in the 2019 and 2020 surveys, respondents were
asked whether they had noticed the changes implemented
(‘Interventions’ section) by the department since 2018 (Figure
6). We highlight an increase (+12.9%; p < 0.001) in the
percentage of respondents who noticed changes from 2019
(78.9%) to 2020 (91.8%).

Note that there are top-left-to-bottom-right diagonal arrows
in Figure 6, which correspond to respondents from a single
cohort (for example, first years in 2019 and second years in

Graduate Student and Postdoc Data
Strongly Strongly
. Agree

Disagree .

A | feel that my research advisor(s) is/are available
when | need advice concerning my research

Research Group Size
)
S

0 20 40 60 80 100
Percent

B ! feel comfortable disclosing mental and/or physical
health conditions that may impact my work to my advisor(s)

<10
n=33
L]
10-20
20+
n=55

0 20 40 60 80 100
Percent

C /! feel that my research advisor(s) foster(s) a collaborative
environment with minimal competition between members

<10
n=233
- *

10-20
n=91

0 20 40 60 80 100
Percent
0<010 *p=<0.05 *p=<0.01

Figure 4. Significant differences in graduate student and postdoctoral
researcher perceptions of mentoring interactions, based on the
research group size. The entire distribution of responses from 2020
climate survey data regarding (A) advisor availability, (B) level of
comfort when disclosing mental and/or physical health conditions to
(an) advisor(s), and (C) collaborative environment, disaggregated by
the research group size (<10: small, 10—20: medium, and 20+: large).

2020). There is a statistically significant increase in the
percentage of fourth-year graduate students who noticed the
changes made to the Ph.D. program by 2020 (third years in
Spring 2019; p < 0.05). In general, there is 2 higher percentage
of respondents in each cohort who noticed the interventions in
2020 than in 2019. This trend holds across all cohorts
surveyed. We also note that the proportion of postdocs who
responded yes to this question almost doubled from 2019 to
2020.

https://doi.org/10.1021/acsomega.1c01305
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| know who to talk with about concerns
regarding the departmental climate

Strongly Strongly
Disagree . . Agree

GRAD STUDENTS & POSTDOCS

2018
n=207
s
*
2019
n=204
*
2020
n=185
0 20 40 60 80 100
Percent
FACULTY

2018
n=38
2019
n=24
2020
n=23

0 20 40 60 80 100
Percent
*=0.05 *"™p<0.001

Figure S. Significant increase in all department members’ knowledge
of whom to contact regarding department climate concerns from
2018 to 2020. The entire distribution of graduate student and
postdoctoral researcher responses (top panel) and faculty responses
(bottom panel) for each year of climate survey data.

B DISCUSSION

Annual department climate survey data have supported the
collaborative development of a number of department
interventions, including the monthly, studentled Diversity
and Inclusion Focus Groups (DIFGs), which began in 2018
and have succeeded in building community among attendees
and lowering the barrier to engaging in challenging
conversations about mental health, sexism, racism, unconscious
bias, and more (Figure $2).** While we recognize that many
factors can contribute to improved perceptions of the academic
climate, we speculate that these interventions contributed
largely. We also believe that periodic, publicized initiatives
(e.g., annual cDIBS event, crowdfunding, and the recent Stachl
et al. publication™) have been instrumental in displaying the
ongoing commitment to equity and inclusion, as well as
ensuring transparency with the department community.
Multilevel stakeholder participation in these initiatives,
combined with a formative assessment approach to maximizing
their efﬁcacy,'m’w has been critical for improving our academic
climate. These grassroots methods for creating tailored
solutions to departmental concerns are poised to improve
graduate community climate more nimbly and precisely than
top—down administrative approaches.

Data from the past three years indicate that respondents
have felt an increase in their overall sense of value and

inclusion within the department. Still, it is clear that URG
respondents feel these improvements less strongly than their
majority counterparts (Figure 2). While it is heartening that
there continues to be near-unanimous agreement that
representation should improve at all levels within our
department (Figure S1), we must continue efforts to improve
the academic climate in order to attract and retain individuals
of all identities and from all backgrounds. This is particularly
important at the faculty level, as our faculty population
currently includes just 18% women. Additionally, it is critical to
take further action to educate our community about the biases
that negatively affect the experiences of members of historically
marginalized groups in STEM. One way to do this is to teach
mentors (at all levels, but particularly faculty with large
research groups) how to make use of inclusive approaches to
mentoring (e.g., active listening, cultural awareness and
responsiveness, and how to reflect on biases and prejudices
that may impact trust between mentors and mentees—
especially those with marginalized identities).” In a previous
sense of belonging study, faculty acknowledged that it is most
difficult for them to mentor all of their students effectively,
suggesting that improved mentor training would significantly
benefit both mentors and mentees.?® Mentor training could
also contribute positively to faculty perceptions of how
prepared they feel directing mentees to mental and physical
health resources on campus, which have not changed since
2018 (Tables S4 and S5).

Allocating resources to understand the experiences of
members of historically marginalized groups is key to further
improving the academic climate, because such experiences do
not stand out when data are collected in aggregate in a
predominantly white dt:];):lrtrm:nt.3 The small number of racial/
ethnic minority members within our academic community
necessitates the aggregation of those data with that of female
respondents, which limits investigation of the specific needs of
members of historically marginalized groups. In the future,
qualitative studies will be carried out to better understand the
needs of members of historically marginalized groups and help
shape policies to improve their experiences.” Additionally,
reimagining faculty recruitment, evaluation, and promotion can
also have a profound effect on diversity and inclusion at all
levels—specifically because being mentored by faculty with
similar identities can elevate mentees from URGs, helping
them develop positive self-perceptions about their academic
capabiiities.‘w_‘m

Overall, perceptions of faculty mentorship have improved
since 2018, and there was a significant increase in mentee’s
feelings that their research advisor(s) provide(s) emotional
support when necessary. While mentees still find it
considerably easier to discuss research-related topics with
their mentors than to solicit non-academic career support or
discuss medical/physical health concerns, our data indicate
that being in a small group can make these discussions easier.
Therefore, we suggest offering more opportunities for
mentorship within larger groups, whether through peer-to-
peer mentoring or mentee-non-advisor faculty interactions.
Finding a way to formalize and improve mentoring at all levels
would not only help accommodate the needs and personalities
of more mentees, but may also help students feel more
comfortable communicating openly with their mentors about
research, career goals, and their general well-being. The latter is
particularly important for eliminating stigmas surrounding the
discussion of mental health, and may help faculty advisors

https://doi.org/10.1021/acsomega.1c01305
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100 pumm :
h=37TRn=24

Percent

3 4

n=25 2019

bk ok 2

5+  Postdoc Faculty

Year in Program

"p<0.05

***p = 0.001

Figure 6. Graduate student, postdoctoral researcher, and faculty responses to “did you notice [the interventions implemented] since 20182”. There
was a statistically significant increase (by 12.9%; p < 0.001) in the overall percentage of respondents who did notice the changes from 2019 to 2020
(significance indicated by the arrow on the right-hand side). The top-left-to-bottom-right diagonal arrows represent respondents from a single

cohort (for example, first years in 2019 and second years in 2020).

become more supportive in all facets of mentee develop-
ment 264142

In response to the 2020 climate survey and cDIBS
(Chemistry Department Information and Brainstorming
Session; during which these longitudinal data were presented
and discussed), the COVID-19 pandemic, and the resurgence
of the Black Lives Matter movement, the UC Berkeley College
of Chemistry has implemented at least four new interventions
to continue making significant forward progress toward a more
diverse, inclusive, and equitable academic climate and culture.
These include the following: (1) appointing an inaugural
Associate Dean for Diversity, Equity, and Inclusion, who is
already developing a S-year strategic diversity, equity,
inclusion, and belonging plan; (2) hiring its first Chief
Diversity, Equity, and Inclusion Officer, who will continue
developing and directing programs to engage faculty, staff, and
students at all levels in the ongoing diversity, equity, inclusion,
and belonging efforts; (3) institutionalizing a “Graduate
Diversity Program”, to provide finandial, social, and educa-
tional support—as well as College-wide recognition—for
graduate students who carry out projects to improve diversity,
equity, inclusion, and belonging within the College of
Chemistry; and (4) ensuring more frequent discourse between
community members at all levels and administrative leadership,
particularly concerning the impact of COVID-19 on the Ph.D.
program and College as a whole. We are excited to continue
this grassroots work and make an enduring impact on the
Berkeley Chemistry community.

B CONCLUSIONS

A foundational principle of this work has been recognizing that
there is no one-size-fits-all approach to improve academic
climate. Every academic unit is different, every community has
a different context from which to begin effecting change, and
every institution’s mission, member demographics, needs, and
resource constraints vary greatly. Thus, we recommend using a
readily adaptable change framework and strongly encourage
others to adopt strategies suitable for their culture, institutional
memory, and community’s personality. Our results also suggest
that several years of purposeful actions are necessary for
noticeable changes to occur. Thus, academic units must
commit to reiterating the change process, in order to
successfully address issues that are unique to their
com.munity.“

Rather than using top—down administrative efforts to
change policy, we rely on a community-driven, holistic
approach to diagnose and remedy pressing issues within our
academic climate. This systematic cycle of identifying
problems, implementing solutions, and tracking change over
time, combined with having a consistent, representative survey
respondent population, provides a comprehensive approach to
using data intentionally and developing evidence-based
interventions to make academic communities more inclusive.
These community-driven efforts have supported a measurable,
positive change in our academic climate since 2018. We
envision that these methods can act as a template for any

https://doi.org/10.1021/acsomega.1c01305
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doctorate-granting department to use while working to assess
and improve their academic climate.

B METHODS

Academic Climate Survey Instrument. The academic
climate survey used in this study has been modified sﬁ%hﬂy
from the original instrument designed by Stachl et al.™ to
assesses the experiences of graduate students, postdoctoral
researchers, and faculty within the Department of Chemistry at
the University of California, Berkeley.”” Graduate students and
postdoctoral researchers took one version of the academic
climate survey, and the faculty took a different version. The
content of the faculty survey mirrors that of the graduate
student and postdoctoral researcher survey but from the
perspective of a faculty member. The full survey can be found
in the Supporting Information (SI).

Twenty-five questions in the graduate student and
postdoctoral researcher survey, and 18 questions in the faculty
survey, were measured on a S-point Likert scale (1 = Strongly
Disagree, 5 Strongly Agree), and six questions were
measured on a 3-point Likert scale (1 = Not Important, 2 =
Somewhat Important, 3 = Very Important). Twenty-one and
15 of these questions, respectively, were identical across all 3
years of survey data collected to enable a longitudinal
comparison of data and changes of the perception of
department climate over time. The remaining, non-core survey
data were added to the 2020 survey, to assess the publication
culture within our department. These data are beyond the
scope of this manuscript. All survey items were coded so thata
higher score indicates a more positive perception or experience
of the academic climate within our community.

Additionally, the following questions were added to the
survey in 2019 to gauge whether the administrative changes to
the Department of Chemistry that have been implemented
since the inception of the academic climate initiative have been
noticed by the community:

“Since the 2018 and 2019 climate surveys, the Chemistry
Graduate Life Committee (CGLC) and Department of
Chemistry administration have worked together to:

e Update the first-year handbook
® Ensure discussions of mental health were incorporated
into Fall orientation

Incorporate graduate student input in the faculty hiring
process

Ensure non-alcoholic beverages and snacks in our
weekly chemistry social hour (Chem Keg)
Incorporated peer-led sexual violence and sexual harass-
ment training into new student orientation

Established a monthly diversity and inclusion focus
group

Did you notice any of these changes?” (yes/no response
choices) and “Do you have any feedback regarding the changes
listed above?” (open-ended question).

The reliability of our academic climate survey was evaluated
using the item response theory™ and has a value of 0.84. This
indicates that the items in this survey relate to each other and
do provide a reliable measure of academic climate across all 3
years of data collection."** More information is provided in
the SL

Academic Climate Survey Administration. The surveys
were fielded using the Qualtrics LLC platform. They were
administered confidentially and distributed electronically via
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email to all graduate students, postdoctoral researchers, and
faculty in the UC Berkeley Department of Chemistry using the
“individual link” function in Qualtrics during the Spring
semester of every academic year. The “anonymize responses”
function in Qualtrics was used to retroactively delete all
identifying information from survey responses. Additionally,
since 2019, a departmental survey “release party” has been
hosted—with free coffee, snacks, and sweets—to incentivize
survey participation. All other details of the survey admin-
istration are the same as those reported by Stachl et al.** This
longitudinal study was authorized by the University of
California, Berkeley institutional review board, protocol
ID#2019-01-11732. All survey respondents were informed
that completion of the surveys is voluntary, and they all
completed informed consent.

Longitudinal Data Analysis. The 2018 data used in this
study were previously published by Stachl et al.*? “Prefer not to
answer” data was omitted from our analysis, and nonbinary
gender responses were removed from the gender category
because of the low overall number of responses. We note that
the term “URG” as used in this paper inclusive of both female-
identifying and racial/ethnic minority populations. We did not
separate these populations’ data due to concerns about
compromising confidentiality from low total numbers of
racial/ethnic minority trainees. Additionally, we did not collect
demographic information from faculty members, as low overall
numbers of faculty in the department may compromise the
confidentiality of responses. We also note that 2020 data were
collected prior to the mandated shelter-in-place order in
California due to the COVID-19 pandemic.

The Kruskal—Wallis H test (nonparametric significance test
for ordinal data with 3+ independent variables) was used to
carry out longitudinal comparison of data by question, and the
Mann Whitney U test (nonparametric significance test for
ordinal data with 2 independent variables) was used to
compare demographic data for any given question within 1
year's dataset. In cases where pairwise comparisons are
included, the Kruskal-Wallis H test was carried out on the
entire dataset; if this analysis indicated that the distributions
are not the same for each independent group (p < 0.05), then
pairwise comparisons were carried out using the Mann
Whitney U Test to determine the significance level between
two groups within the dataset. All of these statistical analyses
were completed using IBM SPSS Statistics Version 26. In
general, changes were considered significant for p < 0.10.
Significance values have been adjusted by the Bonferroni
correction for multiple tests.

B ASSOCIATED CONTENT

© Supporting Information

The Supporting Information is available free of charge at
htl'ps://pubs.acs.urg/dui/]0.]021/acscmega. 1c01305.

Full academic climate survey; survey reliability data and
analysis; study participant demographic breakdown;
details of institutionalized initiatives since 2018; table
of changes in perception of academic climate (2018—
2020); and details of Diversity and Inclusion Focus
Group (DIFG) assessment (PDF)

Anonymized faculty respondent dataset generated and
analyzed during this study (XLSX)
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