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The dominant U.S. cultural norms shape science, technology, engineering,

and math (STEM), and in turn, these norms shape science communication,

further perpetuating oppressive systems. Despite being a core scientific skill,

science communication research and practice lack inclusive training spaces that

center marginalized identities. We address this need with a healing-centered

counterspace grounded in the key principles of inclusive science communication:

ReclaimingSTEM. ReclaimingSTEM is a science communication and science

policy training space that centers the experiences, needs, and wants of people

from marginalized communities. ReclaimingSTEM problematizes and expands

the definitions of “what counts” as science communication. We organize

ReclaimingSTEM with intentionality, emphasizing inclusion at every part of the

process. Since initiating in 2018, five ReclaimingSTEM workshops have been

held in multiple locations, both in-person and virtually, reaching more than

700 participants from all over the globe. In this paper, we share our model for

ReclaimingSTEM, reflections of workshop participants and speakers, barriers faced

during organizing, and recommendations for creating truly inclusive practices in

science communication spaces.

KEYWORDS

science communication, science policy, inclusion, intersectionality, equity, inclusive
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Introduction

Science, technology, engineering, and mathematics (STEM) are shaped by the

values of the dominant U.S. cultural norms that are Eurocentric, white, masculine,

heteronormative, non-disabled, affluent, and neurotypical (Traweek, 1988; Seymour and

Hewitt, 1997; Eisenhart and Finkel, 1998; Cobern and Loving, 2001; Johnson, 2001;

Medin and Bang, 2014; Nespor, 2014; Atchison and Libarkin, 2016; Chambers, 2017;

Finlay et al., 2021). Success in STEM fields privileges these dominant cultural traits,
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structural inequities that further marginalize scientists of non-

dominant identities (Wilder, 2013; Cech and Pham, 2017; Isler

et al., 2021). These STEM cultural norms directly impact science

communication as the primary voices across the field are

predominantly white, educated, and male (Puritty et al., 2017).

The current demographic make-up of science communicators also

affects marginalized individuals’ science communication efforts,

influencing what “counts” as science communication and therefore

who can participate (Reich et al., 2010; Dawson, 2014a). This

further perpetuates the systems of oppressions within science

communication fields (Bonilla-Silva, 2006).

There has been increasing value in science communication

and public engagement and, with it, an increase in training

programs (Chilvers, 2013; Dudo and Besley, 2016). However, there

is a lack of inclusive science communication and policy training

spaces (Canfield et al., 2020), and participants from marginalized

backgrounds remain largely overlooked and undervalued in science

communication (Dawson, 2014b; Feinstein and Meshoulam, 2014;

Streicher et al., 2014; Judd and McKinnon, 2021). Furthermore,

research shows that marginalized communities living in Western

countries experience science communication as Eurocentric

and filled with racist stereotypes, recreating the systems that

marginalize people (Dawson, 2019). As a result, marginalized

groups’ involvement in science communication has remained

narrow, as they experience exclusion due in part to feelings

of powerlessness and cultural imperialism (Dawson, 2018).

Recent studies have advocated for radical change within science

communication spaces to counter the dominant practices that

cause the exclusion of marginalized communities, highlighting

a critical need for science communication and policy training

that accounts for the historical oppressions, discriminations, and

inequities of marginalized communities (Dawson, 2019; Brown

et al., 2020; Canfield et al., 2020; Márquez and Porras, 2020;

Mignan, 2020; Neeley et al., 2020; Orthia, 2020; Rasekoala and

Orthia, 2020; Smith et al., 2020; Finlay et al., 2021; Judd and

McKinnon, 2021). Science communication and policy training

needs to account for the challenges individuals from marginalized

communities face.

ReclaimingSTEM workshops train scientists to situate their

science communication efforts at the intersection of research and

social justice. By design, ReclaimingSTEM programs decenter

whiteness and cisheteronormativity and center marginalized

identities instead. This is partly achieved by identifying and inviting

trainers and speakers who are from historically marginalized

communities. ReclaimingSTEM have been hosted five times since

2018 and have reached over 700 participants internationally. The

overwhelming response to these workshops demonstrates the

necessity of spaces to discuss diversity, inclusion, justice, and

advocacy within science communication training spaces.

In this paper, we present our workshop model for

ReclaimingSTEM as an example of an inclusive approach to

science communication training. Grounded in healing centered

engagement, our framework addresses the key traits of inclusive

science communication: intentionality, reciprocity, and reflexivity

(Canfield et al., 2020). First, we present our guiding framework

for creating and implementing inclusive science communication

training. Then, we describe the outcomes and participant

reflections on our workshop. Finally, we discuss implications

and recommended practices for creating inclusive science

communication spaces.

Positionality statement

This paper arose from an increased need for spaces like

ReclaimingSTEM and the desire to share the workshop model.

ReclaimingSTEM was organized by the main co-authors (E.V-

W, L.A.C, R.N.U, and T.M). Authors E.V-W and R.N.U often

faced toxicity in their own STEM spaces based on their identities

(E.V-W: hispanic, cis-woman, queer, previously undocumented;

R.N.U: biracial, Southeast Asian, non-binary, queer), and science

communication became a way to give back to their communities.

In designing these workshops, they found community and a

brave space.

As E.V-W, L.A.C, R.N.U, T.M, and K.K.T are natural scientists,

they sought the outside expertise of N.B, A.M, and S.M, who

are in social science fields and/or have expertise in science

communication. Collectively, the co-author identities include

Asian, Black, Latina, White, cis woman, heterosexual, non-binary,

queer, Autistic, disabled, chronically ill, first generation, religious

minority, and sexual harassment and assault survivors.

A healing-centered approach to
inclusive science
communication training

Traditional science communication training
models

We define science communication broadly as community

engagement about science that includes informal science learning,

journalism, and formal science education, through varying

methods (art, music, podcasts, media, etc.) (Canfield et al., 2020;

Márquez and Porras, 2020; Kearns, 2021; Hernandez, 2022).

Scientists are increasingly called upon to engage with public

audiences to broaden participation and create a sense of belonging

in STEM (Brossard and Scheufele, 2013). While many institutions

and organizations have increased science communication training

programs in response, these training programs lack racial and

ethnic diversity among their trainers and participants (Besley et al.,

2018), and training programs often fail to meet the needs of

participants (Ecklund et al., 2012; Canfield and Menezes, 2020;

Dudo et al., 2021).

Organizers of science communication trainings may not be

intentional in their efforts to broaden participation (Besley et al.,

2018b) nor in the audiences they aim to engage (Dudo et al., 2021).

Moreover, they may not center or implement inclusive approaches

(Yuan et al., 2017; Besley et al., 2018a; Canfield and Menezes, 2020;

Dudo et al., 2021). Designing science communication training

with inclusive practices can promote a sense of belonging for

participants who are marginalized in STEM (42). It has been

widely documented that bias, harassment, discrimination, and

other exclusionary behaviors create especially hostile STEM spaces

for people from marginalized backgrounds (Wechsler et al., 2005;

Huntoon and Lane, 2007; Miller et al., 2007; Baber et al., 2010;
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Atchison and Martinez-Frias, 2012; Mattheis et al., 2019a; Stokes

et al., 2019; Berhe et al., 2020; Dutt, 2020). Inequities within STEM

spaces prevail along with the cultural norms that are associated with

privilege and dominance in society, and when training models lack

inclusion, they lack accessibility and lead to explicit exclusion of

marginalized identities.

Research continues to document hostile work environments

for people from marginalized backgrounds, including scholars

who identify as BIPOC, White women, transgender, gender queer,

gender non-conforming, religious minorities, academics with

disabilities, and foreign born or international (Camacho and Lord,

2011; Davis et al., 2015; Postel, 2015; Atherton et al., 2016; Sian,

2017). For example, scientists who identify as LGBTQIA+ are less

likely than their heterosexual counterparts to feel safe or supported

in their STEM spaces and do not disclose their sexual identity

(Mattheis et al., 2019b), leading LGBTQIA+ scientists to publish

less in science (Nelson et al., 2022). Scientists with disabilities

are also underrepresented and often also do not disclose their

disabilities due to exclusionary practices and ableism (Hawley et al.,

2014; Nature editorial, 2021).

Furthermore, science communication currently excludes

Indigenous communities and their knowledge due to its focus on

Western scientific knowledge (Rigney, 2001; Singh and Major,

2017; Bang et al., 2018).

For science communication to be inclusive, it must be

intentional in centering scientists from marginalized backgrounds

in STEM programming (Judd and McKinnon, 2021). Without

inclusive approaches, training can further perpetuate inequities

within science communication fields (Dawson, 2014a; Medin and

Bang, 2014; Taylor, 2018; Smith et al., 2020; Finlay et al., 2021)

(Figure 1). This can affect who can access these trainings, who feels

welcome to those training spaces, and who is included in science

communication. Therefore, we must root training in an ethic of

inclusion and equity (Canfield et al., 2020).

3.2. ReclaimingSTEM: A healing-centered
counterspace approach

The ReclaimingSTEM workshop decenters whiteness and

cisheteronormativity. We design the events with a healing-centered

framework (Ginwright, 2018) rooted in the key principles of

inclusive science communication: intentionality, reciprocity, and

reflexivity (Canfield and Menezes, 2020; Canfield et al., 2020) and

in doing so we create a counterspace (Figure 1). Counter-spaces are

locations where the dominant cultures of STEM are intentionally

disrupted (Ong Maria Janet et al., 2018) and offer valuable spaces

for marginalized individuals to persist in STEM. Additionally,

counterspaces offer a space that promotes the psychological

wellbeing of people who are being oppressed (Case and Hunter,

2012).

Racial trauma is often shaped by oppression, racism, and

structural violence, and this impacts people of color. Ginwright

(2018) writes that trauma-informed approaches can often limit the

practitioners’ view of individuals through their trauma. Instead,

engagement that centers around healing acknowledges that trauma

and healing are experienced collectively. Approaching engagement

as healing-centered in training practices can offer a more holistic

approach to fostering the wellbeing of marginalized participants.

Healing-centered engagement starts with empathy, emphasizes

collectivity, spirituality, embodiment, and uses radical imagination

to intentionally confront racism and racial inequity.

We give speakers the freedom to share their stories. This

includes them presenting their own obstacles and experiences

navigating STEM. Additionally, topics of conversation have

included queer identity, diversity, extra labor by marginalized

individuals, social justice, and more. Participants in our workshops

share their own stories and experiences with each other, exchanging

trauma. We changed our approach after a 2019 ReclaimingSTEM

reflection blog piece mentioned “I felt the weight of the diversity

problem in STEM, and honestly, I had to step out of the

workshop...I was overwhelmed, and sad, and tired. Minority

scientists are tired,” (Hoefelle, 2019). This piece sparked the

realization that we had not created spaces for healing, nor provided

the tools to help participants cope. We switched our workshop

approach from trauma-inducing to a healing-centered approach.

Now, ReclaimingSTEM workshops begin with self-care sessions

and allocate time to heal in solidarity. These sessions include coping

practices such as meditation, yoga, journaling, and learning to say

“no.” In switching to a model that centers healing, we build a

stronger, more resilient community.

ReclaimingSTEM specifically caters to our key trainee

audience: early career scientists who are members of marginalized

groups. Our workshop approach accounts for intersectional

identities. The key tenets of inclusive science communication,

intentionality, reciprocity, and reflexivity (Canfield et al.,

2020), are embedded in our workshop design to create

effective programming. Intentionality is defined as being

deliberate about how marginalized identities are represented

and supported. It purposefully names how terms in science

communication are defined and considers the audiences

scientists aim to engage. Reciprocity is creating equitable

relationships that recognize and value the various forms of

expertise in science communication. It advances asset-based

approaches and ensures benefits are co-created between audiences

and communicators, researchers, and practitioners. Lastly,

reflexivity is an ongoing, critical, and systematic reflection on the

communicators and their audience’s personal identities, practices,

and outcomes. It is followed by adapting as needed to remedy

inequitable interactions.

3.2.1. Centering marginalized identities to create
a counterspace

Our workshop aims to address the needs of marginalized

communities in science communication spaces. We define

marginalized communities as those that have been systematically

excluded from the mainstream social, economic, educational,

and/or cultural life (Sevelius et al., 2020). These include groups

that are excluded based on their sexual orientation, gender identity,

race, physical abilities, age, language, and/or immigration status

(Sevelius et al., 2020). Power imbalances between social groups

can also drive marginalization (Baah et al., 2019). Our workshops

were designed by placing marginalized identities and experiences
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FIGURE 1

A healing-centered training framework for science communication. The top arrow of the figure demonstrates how traditional science

communication training models perpetuate STEM cultural norms by lacking diversity in trainers, participants, and a lack of inclusion and accessibility.

Whereas, a healing-centered training model includes the key tenets of inclusive science communication, intentionality, reciprocity, reflexivity. This

model centers marginalized identities, intersectionality, and creates brave spaces. As a result, a healing-centered training model creates

counterspaces, culture change, a sense of belonging, and can build community among participants. Model adapted from Montaque (2022).

at the center of our training. Centering marginalized identities

and experiences allows ReclaimingSTEM to serve as an identity-

affirming “counterspace” (Carter, 2007; Tatum, 2017; Margherio

et al., 2020; Isler et al., 2021), a resistance space in which

participants can maintain a strong sense of their own intersectional

identities while pursuing excellence in science communication,

policy, and advocacy.

Our workshop content reaches beyond typical science

communication skill-building and includes sessions on identity,

community engagement, advocacy, education, and social justice.

By centering marginalized identities in the design, our workshop is

mindful of the inequities, discrimination, and oppressions faced by

our participants. As a “counterspace” (Carter, 2007; Tatum, 2017;

Isler et al., 2021), ReclaimingSTEM offers participants a reprieve

from the psychological, emotional, and physical stress associated

with oppressive environments; it is a space to claim as their own,

reducing the alienation and otherness felt in mainstream STEM.

ReclaimingSTEM serves to elevate marginalized voices in science

communication and provides a brave space to build community

among marginalized participants to discuss the challenges faced in

STEM fields.

Creating a truly inclusive workshop starts with our leadership

team. Composed of people from marginalized identities,

ReclaimingSTEM’s leadership stands in contrast to many

other science communication organizations, which have low

diversity in their leadership (Dudo et al., 2021). The diverse

leadership of ReclaimingSTEM not only resists the racialization of

organizations but also interrupts and resists the reproduction of

social inequity (Ray, 2019). Because our leadership is representative

of marginalized identities, we can ensure we broaden our reach of

our participants and can account for marginalized perspectives in

the yearly trainings we design.

For ReclaimingSTEM, we seek speakers and trainers who are

from marginalized backgrounds, which enables participants to

envision themselves and want to engage, in science communication

spaces (Baram-Tsabari and Lewenstein, 2017). This practice

increases representation of who can do science communication and

demonstrates the variety of forms that science communication can

take. We also remove barriers to participation for both speakers

and participants through free attendance, providing meals (when

in-person), providing ASL and captioning services while in-person

and online, and compensating speakers for the time and energy

required to share their experiences in our workshops.

3.2.2. Embracing intersectionality
ReclaimingSTEM intentionally addresses the intersectionality

of the participants. The term intersectionality is a theory that helps

to understand how identities are developed, enacted, understood,

and marginalized or privileged in an existing social structure

(Crenshaw, 2013). The workshop design considers that participants

each have individual characteristics, such as sexual orientation,
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gender, race, physical abilities, and socioeconomic status that can

overlap with one another, and this can generate complex inequities

as our participants navigate STEM spaces (Collins, 2015).

Our applications ask participants, “What groups do you self-

identify with?” This question is left as an open-ended question,

leading participants to share more identities than one could assess

with predefined categories or check boxes. Having participants

self-identify rather than using conventional categories allows for

a multidimensional and intersectional view of individuals; rather

than the flattening and invisibilizing effects that historical census-

based survey items confer (Irizarry, 2015; López et al., 2018). Most

of our participants are Black, Latinx, LGBTQIA+, first generation

students, disabled, and women, along with many other identities.

Based on this information, we make sure to include workshops that

address themes such as navigating STEM spaces, exploring identity

and intersectionality, and topics on self-care.

3.2.3. Brave spaces challenge the cultural norms
afe spaces are typically used in higher education settings

with the intention to create an “environment in which students

are willing and able to participate and honestly struggle with

challenging issues” (Holley and Steiner, 2005, p. 49), but

these spaces can suffer from “happy diversity” discourse that

conceptualizes diversity abstractly without connecting it to inequity

or power (Bell and Hartmann, 2007). Safe spaces are intended

for discussions that are free from risk, danger, harm, controversy,

and other difficulties. Arao and Clemens (2013) argue the term

“safe” is problematic, as it is not possible to remove the risk

from engaging in controversial issues (p. 136). They further

explain that saying safe space is misleading and can be

counterproductive (p. 140).

Prior to the workshops, we inform our participants of the

expectations in our time and space together, including a code

of conduct. We also inform our speakers and participants of

the various identities and demographics in the space we share.

We repeat this at the start of each workshop to set the tone and

intention of the workshops, as this will be spaces where a lot of

feelings will be shared. We do this with the intention to create

brave spaces. When facilitating spaces on topics of social justice

and advocacy, participants need to feel they can authentically

engage with gender, cis/binary privilege, heteronormative

power, and oppression (Flensner and Von der Lippe, 2019),

emphasizing the need for brave spaces. Brave spaces are places that

emphasize braveness—the courage to take risks for change and

sets the tone for engagement (Arao and Clemens, 2013). Brave

spaces in our workshops create a challenging environment

where there is equal participation across representative

identities. In these spaces, discomfort and controversy are

welcomed to enact change toward a more inclusive culture

(Arao and Clemens, 2013).

Participant recruitment and
demographics

ReclaimingSTEM has been hosted five times since 2018.

Years 2018 and 2019 were in-person hosted on the west and/or

east coasts, while years 2020 and 2021 were virtual via Zoom.

We advertised the workshops as science communication

and policy training at the intersection of social justice. We

explicitly say “our workshops are open to scientists with

diverse backgrounds, preferably those from under-represented

groups (including BIPOCs, first generation, minorities, women,

LGBTQIA+, people with disabilities, etc.). This event is FREE

and includes instruction from amazing diverse speakers!”

We also describe our various tracks available for workshops,

including science communication (writing, podcast, etc.),

science policy (with a subgroup focused on elections, education

reform, etc.), social justice (advocacy movements, pushing

for change, etc.), and education (tips from academic reform

work, etc.).

The workshops hosted on the West coast were held at

the University of California Irvine (UCI), over the course

of a single day. The 1-day workshop on the East coast

was hosted at the University of New Hampshire (UNH).

The virtual workshops were hosted over the course of 3–

4 Saturdays, lasting 3 h each day. In total, we have had

over 700 participants for the workshop over the past 5

years. We have reached our participants through Twitter

advertisements, announcing our workshop as a place where science

communication merges with social justice. Our application is

completed via Google Forms, with short answer questions. We

also email advertisements through listservs with our collaborators

or sponsors, but most participants indicated applying via

Twitter advertisements.

Our application questions are as follows:

• Level of education

• What groups do you identify with?

• How would the ReclaimingSTEM experience benefit your

career? Reflect on your current level of experience in

communicating science.

• How does your identity influence and impact your science and

communication style?

Of 712 participants, the majority of our participants

were students: 348 Ph.D. students, 109 undergraduate

students, and 88 master’s students. The remainder were

postdoctoral scholars, faculty, or participants from industry

settings. Regarding participant identity, the majority

included intersectional identities that included Black,

Latinx, LGBTQIA+, first generation students, disabled,

and women.

Following the workshops, we asked participants and speakers

to share their experiences in a feedback survey via Google

Forms. We provide the respondents 2 weeks to offer their

reflections. This paper presents the workshop model and

provides reflections based on their written responses to the

application form and feedback survey. For ethical review,

this study was determined exempt under the UCI Exempt

Self-Determination Tool obtained from the IRB department.

As part of using the Exempt Self-Determination Tool, the

lead researchers provided their assurance that they followed

relevant Human Research Protection Program policies and

procedures, among other criteria. Written informed consent
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was obtained from the participants for the publication of this

case report.

ReclaimingSTEM workshops in action

This first 2018 workshop was a 1-day event. A keynote speaker

opened the day by discussing their position in academia and how

they advocate for social justice. Our next sessions during the day

broke into two skill-building tracks: science communication or

science policy. The workshops included topics such as “How to

build your brand,” “How to write an op-ed,” and “How to make

engaging STEM presentations,” “Science policy and advocacy,”

and “How to contact policy makers.” This was followed by

a panel that included a range of speakers who shared their

experiences fighting for social justice through forming non-profits,

working in industry and academia, or starting marginalized-

focused organizations on campus. We closed with a keynote

speaker who addressed intersectionality and approaching STEM

spaces unapologetically. Every speaker spoke about their identities

and navigating STEM spaces. This aspect of the workshop became

the key to future workshops, as we realized there was an immense

need to center topics of identity, intersectionality, and navigate

STEM fields unapologetically.

In 2019, we expanded our reach, hosting in-person, 1-day

workshops on the east and west coasts. For these workshops,

we brought back skills building workshops. However, we started

the day with keynote speakers and conversations highlighting

topics such as intersectionality, queer identity, the extra labor

of marginalized scientists, and diversity in academia. These

workshops were aimed at teaching scientists to be unapologetic

about their identities and to use their identity as a source of strength

in their science communication and policy work.

In 2020 and 2021, with the transition to a virtual format

due to the global coronavirus pandemic, we adapted our content

to an online platform while staying true to our core values

of equity and inclusion. We chose a format everyone could

have free access to (Zoom) and ensured accessibility online. We

refused to use auto-captioning systems as they can be inconsistent

and unreliable (Këpuska and Bohouta, 2017). Therefore, our

budget accounted for hiring live captioners and ASL interpreters

and providing transcripts following our workshops (University

Information Technology Services., 2022).

To avoid Zoom fatigue, we split up our virtual training over the

course of four Saturdays in 2020 and three Saturdays in 2021. We

chose Saturday asmost of our participants have either full time class

or work schedules during the regular workweek. Each day began

with a self-care session and included main keynote sessions that

addressed key conversations on topics of being disabled, Native,

and Black in STEM. We also had workshops for four breakout

tracks: advocacy, education, science communication, and policy.

Our online event was able to expand our reach to new

audiences, leading to more participants who were not able to attend

our workshop before. For the first time, ReclaimingSTEM was

able to reach international participants and include international

speakers. Additionally, we saw an increase in participants from

these backgrounds, suggesting that the virtual format was more

accessible for caregivers and disabled participants. We suspect this

is due to increased access via a virtual format, and the day of the

week our workshops are held. We also created a community by

engaging participants on Slack and hosting coffee hours in between

workshops. These considerations are critical as we canmove toward

always providing hybrid attendance options to increase accessibility

of events.

Participant reflections and responses

Our workshops merge identities and lived experiences in a

way that addresses participants’ goals; they simultaneously aim

to improve science communication skills, increase representation

in STEM, and reach diverse audiences with their communication

efforts. Many applicants want to reach beyond general knowledge-

sharing in science communication, they want to change the

meaning of who belongs and feels included in STEM. While

mainstream science communication continues to rely on the

deficit model (one-way knowledge sharing that assumes a lack

of information on the part of the audience), this is often at the

expense of more diverse and effective approaches (e.g., relational

communication) (Simis et al., 2016; Dudo et al., 2021).

The responses from ReclaimingSTEM participants suggest

that diversifying who participates in and what counts as science

communication may be a key route to richer forms of science-

society interactions. One applicant in 2020 wrote, “Having an

invisible disability has often made me feel like I don’t belong, like

I’m incapable, and like I’m way behind my peers...I don’t have any

experience in science communication, but if I could get involved in

it and impact even a single person’s perception about how they view

their disability, or their ethnicity, or their socioeconomic status in

relation to STEM and academia, that would be so rewarding.”

Our speakers are integral to our workshop model design. As

they are also from marginalized backgrounds themselves, we take

care not to tokenize them.We ensure our speakers are paid for their

labor and encourage them to speak on a topic of their choice. In our

invitations we write “this is your platform to lead the session in any

way you’d like, any format. There is no need for filters or code-

switching.” Code-switching is a concept that describes changes in

speech, manner, or appearance by an individual adjusting to the

norms of a dominant culture; while many people code-switch, for

BIPOC scientists it can be a mandatory coping strategy to protect

oneself from oppression (Dickens et al., 2019). This can sometimes

leave speakers feeling nervous, and they often ask us for guidance.

We reassure them that they are experts on their topics and their

stories. This is their chance to have a platform to teach a workshop

or lead a talk in any way they wish.

After the 2021 workshop, one speaker reflected: “Even though

I tend to present myself consistently across all spaces, I usually

feel varying degrees of anxious activation when speaking from my

heart in spaces that I know are not going to hold my heart with

respect and kindness. While presenting at ReclaimingSTEM, I felt

more comfortable than I ever have, knowing that my WHOLE

self was not only accepted, but requested! I was able to share

my expertise. . . completely openly, and without fear/expectation of

being received with criticism and disrespect. This made everything

easier: coming up with a title, deciding what content to share,

preparing slides, even getting dressed for the event was easier,
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because I didn’t have to fight through a fog of anxiety and

white expectations.”

Inviting speakers in this way not only brings about unique

content but allows speakers to bring their authentic full selves

into these spaces. ReclaimingSTEM intentionally acknowledges

sources of community cultural wealth (Yosso, 2016), rather than

privileging traditionally revered forms of capital. In these ways,

the ReclaimingSTEM counterspace invites participants to affirm

their intersectional identities, especially those that are perceived

negatively or stereotyped in mainstream STEM spaces. Participants

can be their authentic selves, drop code-switching behaviors, and

embrace style, speech, behavior, and ways of thinking that perform

and reclaim their intersectional identities (Carter, 2007; Tatum,

2017; Margherio et al., 2020; Isler et al., 2021).

Finding and building community

ReclaimingSTEM may be the first-time marginalized

participants are in community with each other. Speakers

who bring their whole-selves can influence how participants

see and envision themselves in science communication spaces.

One 2018 participant reflected, “The WokeSTEM presentation

had the greatest impact because I had never seen a Black

scientist present their science in a raw manner that didn’t censor

their identity.”

Many participants have mentioned feeling excluded in

STEM spaces and aimed to find a community with “like-minded

people.” ReclaimingSTEM addresses the participants’ desire to

mobilize and build community. This notion is often not rewarded

in STEM spaces, as social justice or science communication

activities often do not count as academic. ReclaimingSTEM

brings participants together in ways that are novel for them

and that build solidarity. Rather than asking participants to

assimilate to the dominant STEM culture, ReclaimingSTEM

encourages the development of critical consciousness that

challenges conformity and embraces authentic expressions

of intersectional identity (Solórzano and Delgado Bernal,

2001).

We also design our space to include time to have participants

connect, network, and collaborate. Therefore, our workshop

is designed with awareness of participants’ lived experiences

(Banks et al., 2007; Hernández-Saca et al., 2018; Calabrese

Barton and Tan, 2019). When asked “What was the most

memorable thing you learned or best piece of advice from

ReclaimingSTEM?”, one participant wrote: “I learned that the

feeling I have always had in my heart, that academia is

stacked against anyone who is different, is actually true.

I affirmed my own feeling of not belonging. I think the

best advice to tackle this is to make my non-conformity

look intentional.”

Additionally, bringing together diverse backgrounds

and experiences creates and encourages innovative ways

to communicate science and reach new audiences that

have been historically excluded (Cheng et al., 2018).

A 2021 participant reflected, “The most memorable

thing I’ve learned. . . is that we have the power to

reimagine STEM if we decide to come together so that

we can achieve the belonging, purpose, and joy in our

STEM journey.”

Barriers to organizing inclusive science
communication training spaces

Funding was our main barrier in building this workshop. As

this effort was led by graduate students, it was limited to small

grants from organizations or school departments, which often

came with spending limitations. This constraint made it especially

difficult to pay speakers, who are central to the workshop design.

Institutional rules on spending significantly limited options and

ultimately led to our decision to register as a public non-profit.

Furthermore, the spaces we could reserve to host workshops were

at universities, which can cause or recall trauma. Hosting in-person

workshops also limited who could access our workshops if they

could not travel or had other accommodation needs.

Additionally, work outside of STEM research is generally

frowned upon. We faced push back from those in positions of

power who did not view this work as important. This work

must be more supported, encouraged, and championed among

STEM spaces, especially when done by students from marginalized

communities and often by providing free labor.

Discussion

Science communication trainers and organizers have a

compelling position: they have the power to influence and change

the environment that currently exists in STEM. Often, this burden

is primarily felt and taken on by marginalized scientists. We

recommend that this burden be shared, as the STEM community

as a whole should aim to change the culture of STEM. Additionally,

as science communication spaces are often a reflection of STEM

spaces, training spaces should examine their own cultures and

assess whether they are fostering belonging as more marginalized

scientists are seeking training in their programs.

We are often asked how we can recommend that other spaces

create inclusive practices. There is no simple procedure that will

create an inclusive space. While a counterspace can provide some

reprieve from the hostile STEM environments that participants

face on a daily basis, counterspaces alone will not be able to

change the culture of STEM spaces. Creating inclusive STEM spaces

requires systemic restructuring and moving beyond a checklist

of actions. This means starting with uncomfortable self-reflection

about the ways in which organizations and individuals may be

continuing to reproduce social inequities. This often means taking

into account the complex historical context for systemic racism in

STEM spaces and the ways in which it continues to harm people

from marginalized backgrounds (National Academies of Sciences,

2023).

We recommend placing a strong emphasis on supporting

existing programs led and/or conceived by people from

marginalized communities. Doing so will help to change the

culture of STEM spaces and help to promote equity and inclusion

of marginalized communities in STEM and beyond.
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Inclusion begins with leadership, and no space will feel

welcoming if there is a strong history of oppression, exclusion, or

marginalization.We suggest organizations begin with restructuring

their leadership, mission, vision, and values. We recommend

organizations first reflect on their own leadership and practices:

Who are you? What do you represent? What is your organization’s

history? Identify aspects that can be changed to create intentional

inclusion at every level of the organization. It is important to note

that inclusion practices require extensive, ongoing, and recursive

reflections and actions. We recommend the work of Callwood et al.

(2022) in which the authors call out that racism remains a root

cause of underrepresentation across STEM and contributes to a lack

of diversity in science communication. The underrepresentation

affects the types of science stories that are told and the communities

science communicators seek to engage. The paper also identifies

reflection questions that could be useful for trainers and organizers

(Callwood et al., 2022).

To radically change science communication training spaces

and increase participation of marginalized communicators,

intentional organizing is vital. Starting with organizational

leadership and values all the way to facilitating the space,

it is imperative that inclusive practices are interwoven

throughout every part of the organizing process. Treating

inclusion as an afterthought is detrimental. By centering

inclusive practices, ReclaimingSTEM serves as a valuable and

authentic model for inclusive science communication and

policy training.

Data availability statement

The datasets presented in this article are not readily

available because data contains sensitive information

that would require IRB approval to share. Requests

to access the datasets should be directed to Evelyn

Valdez-Ward, evaldezward@uri.edu.

Ethics statement

Ethical approval was not provided for this study on human

participants because, this study was determined exempt under

the UCI Exempt Self-Determination Tool obtained from the IRB

department. As part of using the Exempt Self-Determination

Tool, the lead researchers provided their assurance that they

followed relevant Human Research Protection Program policies

and procedures, among other criteria. The patients/participants

provided their written informed consent to participate in

this study.

Author contributions

EV-W was the main author of the manuscript. EV-W

and LC originally founded ReclaimingSTEM and developed

the model. LC, RU, and TM aided in creating the workshop

and collecting survey data. EV-W, LC, TM, and RU procured

funding for and organized ReclaimingSTEM events. RU

provided substantive edits throughout the entire process.

NB, SM, AM, and KT provided important feedback, ideas,

and edits that contributed to the final product of this paper.

All authors contributed to the article and approved the

submitted version.

Funding

This study was funded by the Ford Foundation Predoctoral

Fellowship and a fellowship from the Switzer Foundation to

EV-W and grants from NSF (DEB 1912525) and the Department

of Energy Office of Biological and Environmental Research

(DE-SC0020382) to KT. RU was funded by a NSF GRFP DGE-

1650604 and a fellowship from UCLA’s Center for Diverse

Leadership in Science. The workshops were supported in part

by many grants and sponsorships over the years from American

Geophysical Union’s (AGU) Voices for Science program,

AGU’s Centennial Grant, University of California Los Angeles

(UCLA) Graduate Programs in the Biosciences, UCLA’s Fielding

School of Public Health, UCLA’s Center for Diverse Leadership

in Science, DiverseScholar, Union of Concerned Scientists,

National Science Policy Network, University of California

Irvine (UCI) Ridge to Reef Program, UCI’s Department of

Ecology and Evolutionary Biology, and many donations from

individual supporters.

Acknowledgments

The founding creators of ReclaimingSTEM are EV-W

and LC. RU and TM are planning board members who

joined following the first workshop in 2019. We thank the

many organizations, programs, speakers, and individuals

who contributed funding, time, and creative ideas to

make ReclaimingSTEM the workshop and community

it is today.

Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those

of the authors and do not necessarily represent those of

their affiliated organizations, or those of the publisher,

the editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the

publisher.

Frontiers inCommunication 08 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1026383
mailto:evaldezward@uri.edu
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Valdez-Ward et al. 10.3389/fcomm.2023.1026383

References

Arao, B., and Clemens, K. (2013). “From safe spaces to brave spaces: a new
way to frame dialogue around diversity and social justice,” in The Art of Effective
Facilitation: Reflections from Social Justice Educators, ed L. Landreman (Sterling, VA:
Stylus Publishing), 135–150.

Atchison, C., and Martinez-Frias, J. (2012). Inclusive geoscience instruction. Nat.
Geosci. 6:366.

Atchison, C. L., and Libarkin, J. C. (2016). Professionally held perceptions about the
accessibility of the geosciences. Geosphere 12, 1154–1165. doi: 10.1130/GES01264.1

Atherton, T. J., Barthelemy, R. S., Deconinck, W., Falk, M. L., Garmon, S., Long, E.,
et al. (2016). LGBT Climate in Physics: Building an Inclusive Community. College Park,
MD: American Physical Society. Available online at: https://www.aps.org/programs/
lgbt/upload/LGBTClimateinPhysicsReport.pdf (accessed December 1, 2022).

Baah, F. O., Teitelman, A. M., and Riegel, B. (2019). Marginalization:
conceptualizing patient vulnerabilities in the framework of social determinants of
health – an integrative review. Nurs. Inq. 26, e12268. doi: 10.1111/nin.12268

Baber, L. D., Pifer, M. J., Colbeck, C., and Furman, T. (2010). Increasing diversity
in the geosciences: Recruitment programs and student self-efficacy. J. Geosci. Educ.
1:32–42. doi: 10.5408/1.3544292

Bang, M., Marin, A., and Medin, D. (2018). If indigenous peoples stand
with the sciences, will scientists stand with us? Daedalus 147, 148–159.
doi: 10.1162/DAED_a_00498

Banks, J. A., Au, K. H., Ball, A. F., Bell, P., Gordon, E. W., Gutiérrez, K. D., et al.
(2007). Learning In and Out of School in Diverse Environments: Life-Long, Life-Wide,
Life-Deep. Seattle, WA: LIFE Center, University of Washington.

Baram-Tsabari, A., and Lewenstein, B. V. (2017). Science communication
training: what are we trying to teach?. Int. J. Sci. Educ. Part B. 7, 285–300.
doi: 10.1080/21548455.2017.1303756

Bell, J. M., and Hartmann, D. (2007). Diversity in everyday discourse: the
cultural ambiguities and consequences of “happy talk.” Am. Sociol. Rev. 72, 895–914.
doi: 10.1177/000312240707200603

Berhe, A. A., Hastings, M., Schneider, B., and Marín-Spiotta, E. (2020). “Changing
academic cultures to respond to hostile climates,” in Addressing Gender Bias in Science
and Technology, ed S. Azad (Washington. DC: American Chemical Society), 109–125.
doi: 10.1021/bk-2020-1354.ch007

Besley, J. C., Dudo, A., and Yuan, S. (2018a). Scientists’ views about communication
objectives. Publ. Understand. Sci. 27, 708–730. doi: 10.1177/0963662517728478

Besley, J. C., Dudo, A., Yuan, S., and Lawrence, F. (2018). Understanding scientists’
willingness to engage. Sci. Commun. 40, 559–590.

Besley, J. C., Dudo, A., Yuan, S., and Lawrence, F. (2018b). Understanding scientists’
willingness to engage. Sci. Commun. 40, 559–590. doi: 10.1177/1075547018786561

Bonilla-Silva, E. (2006). Racism Without Racists: Color-Blind Racism and the
Persistence of Racial Inequality in the United States. Lanham, MD: Rowman and
Littlefield Publishers.

Brossard, D., and Scheufele, D. A. (2013). Science, new media, and the public.
Science 339, 40–41. doi: 10.1126/science.1232329

Brown, A., Roche, J., and Hurley, M. (2020). Engaging migrant and refugee
communities in non-formal science learning spaces. J. Sci. Commun. 19, R01.
doi: 10.22323/2.19040601

Calabrese Barton, A., and Tan, E. (2019). Designing for rightful presence
in STEM: the role of making present practices. J. Learn. Sci. 28, 616–658.
doi: 10.1080/10508406.2019.1591411

Callwood, K. A., Weiss, M., Hendricks, R., and Taylor, T. G. (2022).
Acknowledging and supplanting white supremacy culture in science communication
and STEM: the role of science communication trainers. Front. Commun. 7:787750.
doi: 10.3389/fcomm.2022.787750

Camacho, M. M., and Lord, S. M. (2011). “Microaggressions” in engineering
education: climate for Asian, Latina and White women, in 2011 Frontiers in Education
Conference (FIE). IEEE (Rapid City, SD), S3H-1. doi: 10.1109/FIE.2011.6142970

Canfield, K., and Menezes, S. (2020). The State of Inclusive Science Communication:
A Landscape Study. Kingston, RI: Metcalf Institute, University of Rhode Island.

Canfield, K. N., Menezes, S., Matsuda, S. B., Moore, A., Mosley Austin, A.
N., Dewsbury, B. M., et al. (2020). Science communication demands a critical
approach that centers inclusion, equity, and intersectionality. Front. Commun. 5:2.
doi: 10.3389/fcomm.2020.00002

Carter, D. J. (2007). Why the Black kids sit together at the stairs: The role of
identity-affirming counter-spaces in a predominantlyWhite high school. J. Negro Educ.
76, 542–554. Available online at: https://www.jstor.org/stable/40037227

Case, A. D., and Hunter, C. D. (2012). Counterspaces: a unit of analysis for
understanding the role of settings in marginalized individuals’ adaptive responses
to oppression. Am. J. Commun. Psychol. 50, 257–270. doi: 10.1007/s10464-012-
9497-7

Cech, E. A., and Pham, M. V. (2017). Queer in STEM organizations: workplace
disadvantages for LGBT employees in STEM related federal agencies. Soc. Sci. 6, 12.
doi: 10.3390/socsci6010012

Chambers, L. (2017). A Different Kind of Dark Energy. Doctoral dissertation, BS
thesis, Yale University, New Haven, CT.

Cheng, H., Dove, N. C., Mena, J. M., Perez, T., and Ul-Hasan, S. (2018).
The Biota Project: a case study of a multimedia, grassroots approach to scientific
communication for engaging diverse audiences. Integr. Comp. Biol. 58, 1294–1303.
doi: 10.1093/icb/icy091

Chilvers, J. (2013). Reflexive engagement? Actors, learning, and reflexivity
in public dialogue on science and technology. Sci. Commun. 35, 283–310.
doi: 10.1177/1075547012454598

Cobern, W. W., and Loving, C. C. (2001). Defining “science” in a
multicultural world: Implications for science education. Sci. Educ. 85,50–67.
doi: 10.1002/1098-237X(200101)85:1%3C50::AID-SCE5%3E3.0.CO;2-G

Collins, P. H. (2015). Intersectionality’s definitional dilemmas. Annu. Rev. Sociol.
41, 1–20. doi: 10.1146/annurev-soc-073014-112142

Crenshaw, K. (2013). “Demarginalizing the intersection of race and sex: a black
feminist critique of antidiscrimination doctrine, feminist theory and antiracist politics,”
in Feminist Legal Theories, 1st Edn., ed K. Bartlett (New York, NY: Routledge), 23–51.

Davis, M. E., Vakalahi, H. F. O., and Scales, R. (2015). “Women of color in the
academy,” in Disrupting the Culture of Silence: Confronting Gender Inequality and
Making Change in Higher Education, eds K. De Welde and A. Stepnick (Sterling, VA:
Stylus Publishing), 265–277.

Dawson, E. (2014a). Equity in informal science education: developing an access
and equity framework for science museums and science centres. Stud. Sci. Educ. 50,
209–247. doi: 10.1080/03057267.2014.957558

Dawson, E. (2014b). Reframing social exclusion from science communication:
moving away from’barriers’ towards a more complex perspective. J. Sci. Commun. 13,
1–5. doi: 10.22323/2.13020302

Dawson, E. (2018). Reimagining publics and (non) participation: exploring
exclusion from science communication through the experiences of low-
income, minority ethnic groups. Publ. Understand. Sci. 27, 772–786.
doi: 10.1177/0963662517750072

Dawson, E. (2019). Equity, Exclusion and Everyday Science Learning:
The Experiences of Minoritised Groups. London, UK: Routledge.
doi: 10.4324/9781315266763

Dickens, D. D., Womack, V. Y., and Dimes, T. (2019). Managing hypervisibility:
an exploration of theory and research on identity shifting strategies in the workplace
among Black women. J. Vocat. Behav. 113, 153–163. doi: 10.1016/j.jvb.0.2018.10.008

Dudo, A., and Besley, J. C. (2016). Scientists’ prioritization of
communication objectives for public engagement. PLoS ONE 11:e0148867.
doi: 10.1371/journal.pone.0148867

Dudo, A., Besley, J. C., and Yuan, S. (2021). Science communication training in
North America: preparing whom to do what with what effect? Sci. Commun. 43, 33–63.
doi: 10.1177/1075547020960138

Dutt, K. (2020). Race and racism in the geosciences. Nat. Geosci. 13, 2–3.
doi: 10.1038/s41561-019-0519-z

Ecklund, E. H., James, S. A., and Lincoln, A. E. (2012). How academic
biologists and physicists view science outreach. PLoS ONE 7:e36240.
doi: 10.1371/journal.pone.0036240

Eisenhart, M. A., and Finkel, E. (1998). Women’s Science: Learning and Succeeding
from the Margins. Chicago, IL: University of Chicago Press.

Feinstein, N. W., and Meshoulam, D. (2014). Science for what public? Addressing
equity in American science museums and science centers. J. Res. Sci. Teach. 51,
368–394. doi: 10.1002/tea.21130

Finlay, S., Raman, S., Rasekoala, E., Mignan, V., Dawson, E., Neeley, L., et al. (2021).
From the margins to the mainstream: deconstructing science communication as a
white, Western paradigm. JCOM 20, C02. doi: 10.22323/2.20010302

Flensner, K. K., and Von der Lippe, M. (2019). Being safe from what and safe for
whom? A critical discussion of the conceptual metaphor of ‘safe space’. Intercult. Educ.
30, 275–288. doi: 10.1080/14675986.2019.1540102

Ginwright, S. (2018). The future of healing: Shifting from trauma informed care to
healing centered engagement. Occasional Paper 25, 25–32.

Hawley, C. E., McMahon, B. T., Cardoso, E. D., Fogg, N. P., Harrington,
P. E., and Barbir, L. A. (2014). College graduation to employment in STEM
careers: the experience of new graduates at the intersection of underrepresented
racial/ethnic minority status and disability. Rehabil. Res. Policy Educ. 28, 183–199.
doi: 10.1891/2168-6653.28.3.183

Hernandez, J. (2022). Fresh Banana Leaves: Healing Indigenous Landscapes Through
Indigenous Science. Berkeley, CA: North Atlantic Books.

Frontiers inCommunication 09 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1026383
https://doi.org/10.1130/GES01264.1
https://www.aps.org/programs/lgbt/upload/LGBTClimateinPhysicsReport.pdf
https://www.aps.org/programs/lgbt/upload/LGBTClimateinPhysicsReport.pdf
https://doi.org/10.1111/nin.12268
https://doi.org/10.5408/1.3544292
https://doi.org/10.1162/DAED_a_00498
https://doi.org/10.1080/21548455.2017.1303756
https://doi.org/10.1177/000312240707200603
https://doi.org/10.1021/bk-2020-1354.ch007
https://doi.org/10.1177/0963662517728478
https://doi.org/10.1177/1075547018786561
https://doi.org/10.1126/science.1232329
https://doi.org/10.22323/2.19040601
https://doi.org/10.1080/10508406.2019.1591411
https://doi.org/10.3389/fcomm.2022.787750
https://doi.org/10.1109/FIE.2011.6142970
https://doi.org/10.3389/fcomm.2020.00002
https://www.jstor.org/stable/40037227
https://doi.org/10.1007/s10464-012-9497-7
https://doi.org/10.3390/socsci6010012
https://doi.org/10.1093/icb/icy091
https://doi.org/10.1177/1075547012454598
https://doi.org/10.1002/1098-237X(200101)85:1%3C50::AID-SCE5%3E3.0.CO
https://doi.org/10.1146/annurev-soc-073014-112142
https://doi.org/10.1080/03057267.2014.957558
https://doi.org/10.22323/2.13020302
https://doi.org/10.1177/0963662517750072
https://doi.org/10.4324/9781315266763
https://doi.org/10.1016/j.jvb.0.2018.10.008
https://doi.org/10.1371/journal.pone.0148867
https://doi.org/10.1177/1075547020960138
https://doi.org/10.1038/s41561-019-0519-z
https://doi.org/10.1371/journal.pone.0036240
https://doi.org/10.1002/tea.21130
https://doi.org/10.22323/2.20010302
https://doi.org/10.1080/14675986.2019.1540102
https://doi.org/10.1891/2168-6653.28.3.183
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Valdez-Ward et al. 10.3389/fcomm.2023.1026383

Hernández-Saca, D. I., Gutmann Kahn, L., and Cannon, M. A. (2018).
Intersectionality dis/ability research: how dis/ability research in education engages
intersectionality to uncover the multidimensional construction of dis/abled
experiences. Rev. Res. Educ. 42, 286–311. doi: 10.3102/0091732X18762439

Hoefelle, D. (2019). ReclaimingSTEM: Minority Scientists are Doing a Lot of Work,
and We are Tired (Blog) (October, 24, 2019). Available online at: https://sciencewriters.
ca/widget/blog/8073315 (accessed September 1, 2021).

Holley, L. C., and Steiner, S. (2005). Safe space: student perspectives on classroom
environment. J. Soc. Work Educ. 41, 49–64. doi: 10.5175/JSWE.2005.200300343

Huntoon, J. E., and Lane, M. J. (2007). Diversity in the geosciences and
successful strategies for increasing diversity. J. Geosci. Educ. 55, 447–457.
doi: 10.5408/1089-9995-55.6.447

Irizarry, Y. (2015). Utilizing multidimensional measures of race in education
research: The case of teacher perceptions. Sociol. Race Ethnic. 1, 564–583.
doi: 10.1177/2332649215580350

Isler, J. C., Berryman, N. V., Harriot, A., Vilfranc, C. L., Carrington, L. J.,
and Lee, D. N. (2021). Defining the flow—using an intersectional scientific
methodology to construct a VanguardSTEM hyperspace. Genealogy 5, 8.
doi: 10.3390/genealogy5010008

Johnson, A. C. (2001). Women, Race, and Science: The Academic Experiences of
TwentyWomen of Color with a Passion for Science. Boulder, CO: University of Colorado
at Boulder.

Judd, K., and McKinnon, M. (2021). A systematic map of inclusion, equity and
diversity in science communication research: do we practice what we preach? Front.
Commun. 6:744365. doi: 10.3389/fcomm.2021.744365

Kearns, F. (2021). Getting to the Heart of Science Communication: A Guide to
Effective Engagement. Washington, DC: Island Press.

Këpuska, V., and Bohouta, G. (2017). Comparing speech recognition systems
(Microsoft API, Google API and CMU Sphinx). Int. J. Eng. Res. Appl. 7, 20–24.
doi: 10.9790/9622-0703022024

López, N., Vargas, E., Juarez, M., Cacari-Stone, L., and Bettez, S. (2018). What’s
your “street race”? Leveraging multidimensional measures of race and intersectionality
for examining physical and mental health status among Latinxs. Sociol. Race Ethn. 4,
49–66. doi: 10.1177/2332649217708798

Margherio, C., Horner-Devine, M. C., Mizumori, S. J., and Yen, J.
W. (2020). Connecting counterspaces and community cultural wealth
in a professional development program. Race Ethn. Educ. 2020, 1–21.
doi: 10.1080/13613324.2020.1798378

Márquez, M. C., and Porras, A. M. (2020). Science communication in
multiple languages is critical to its effectiveness. Front. Commun. 5:31.
doi: 10.3389/fcomm.2020.00031

Mattheis, A., De Arellano, D. C. R., and Yoder, J. B. (2019a). A model
of queer STEM identity in the workplace. J. Homosex. 67, 1839–1863.
doi: 10.1080/00918369.2019.1610632

Mattheis, A., Murphy, M., and Marin-Spiotta, E. (2019b). Examining
intersectionality and inclusivity in geosciences education research: a
synthesis of the literature 2008–2018. J. Geosci. Educ. 67, 505–517.
doi: 10.1080/10899995.2019.1656522

Medin, D. L., and Bang, M. (2014). The cultural side of science
communication. Proc. Natl. Acad. Sci. U.S.A. 111(Suppl_4), 13621–13626.
doi: 10.1073/pnas.1317510111

Mignan, V. (2020). “How can we stay relevant under COVID-19? Two
TRACES programs,” in Ecsite Webinar: Equity and Diversity: Supporting an Inclusive
Response to the Corona Crisis. Available online at: https://www.youtube.com/watch?v=
JUPqWGBvZ_g (accessed December 1, 2022).

Miller, K. C., Carrick, T., Martínez-Sussmann, C., Levine, R., Andronicos, C. L.,
and Langford, R. P. (2007). Effectiveness of a summer experience for inspiring interest
in geoscience among Hispanic-American high school students. J. Geosci. Educ. 55,
596–603. doi: 10.5408/1089-9995-55.6.596

Montaque, I. (2022). [@clinpsych_ind]. ’Diversity’ Training vs. Anti-Racism Work.
Instagram. Available online at: www.instagram.com/clinpsych_ind (January 31, 2022).

National Academies of Sciences, Engineering, and Medicine. (2023). Advancing
Antiracism, Diversity, Equity, and Inclusion in STEMM Organizations: Beyond
Broadening Participation. Washington, DC: The National Academies Press.
doi: 10.17226/26803

Nature editorial (2021). Disability shouldn’t limit accessibility in science. Commun.
Biol. 4, 895. doi: 10.1038/s42003-021-02411-8

Neeley, L., Barker, E., Bayer, S. R., Maktoufi, R., Wu, K. J., and Zaringhalam, M.
(2020). Linking scholarship and practice: narrative and identity in science. Front.
Commun. 5:35. doi: 10.3389/fcomm.2020.00035

Nelson, J., Mattheis, A., and Yoder, J. B. (2022). Nondisclosure of queer identities
is associated with reduced scholarly publication rates. PLoS ONE 17:e0263728.
doi: 10.1371/journal.pone.0263728

Nespor, J. (2014). Knowledge in Motion: Space, Time and Curriculum
in Undergraduate Physics and Management. London: Routledge.
doi: 10.4324/9781315821894

Ong Maria Janet, M., Smith, and Lily, T., Ko. (2018). Counterspaces for women of
color in stem higher education: marginal and central spaces for persistence and success.
J. Res. Sci. Teach. 55, 206–245. doi: 10.1002/tea.21417

Orthia, L. A. (2020). Strategies for including communication of non-Western and
indigenous knowledges in science communication histories. J. Sci. Commun. 19, A02.
doi: 10.22323/2.19020202

Postel, E. J. B. (2015). International Graduate Students’ Risk and Vulnerability to
Sexual Violence and Victimization. Doctoral Dissertations, University of Delaware.

Puritty, C., Strickland, L. R., Alia, E., Blonder, B., Klein, E., Kohl, M. T., et al. (2017).
Without inclusion, diversity initiatives may not be enough. Science 357, 1101–1102.
doi: 10.1126/science.aai9054

Rasekoala, E., and Orthia, L. (2020). Anti-racist science communication starts with
recognising its globally diverse historical footprint. Impact of Social Sciences Blog.

Ray, V. (2019). A theory of racialized organizations. Am. Sociol. Rev. 84, 26–53.
doi: 10.1177/0003122418822335

Reich, C., Price, J., Rubin, E., and Steiner, M. A. (2010). Inclusion, Disabilities, and
Informal Science Learning. A CAISE Inquiry Group Report. Center for Advancement
of Informal Science Education.

Rigney, L. I. (2001). A First Perspective of Indigenous Australian Participation
in Science: Framing Indigenous Research Towards Indigenous Australian Intellectual
Sovereignty. Aboriginal Research Institute, University of South Australia.

Sevelius, J. M., Gutierrez-Mock, L., Zamudio-Haas, S., McCree, B., Ngo, A.,
Jackson, A., et al. (2020). Research with marginalized communities: challenges
to continuity during the COVID-19 pandemic. AIDS Behav. 24, 2009–2012.
doi: 10.1007/s10461-020-02920-3

Seymour, E., and Hewitt, N. M. (1997). Talking About Leaving, Vol. 34. Boulder, CO:
Westview Press.

Sian, K. (2017). Being black in a white world: understanding racism in
British universities. https://www.researchgate.net/journal/Papeles-del-CEIC-1695-
6494PapelesCEIC 2017, 1–26. doi: 10.1387/pceic.17625

Simis, M. J., Madden, H., Cacciatore, M. A., and Yeo, S. K. (2016).
The lure of rationality: why does the deficit model persist in science
communication? Publ. Understand. Sci. 25, 400–414. doi: 10.1177/09636625166
29749

Singh, M., and Major, J. (2017). Conducting Indigenous research in Western
knowledge spaces: aligning theory and methodology. Aust. Educ. Res. 44, 5–19.
doi: 10.1007/s13384-017-0233-z

Smith, H., Menezes, S., Canfield, K., Guldin, R., Morgoch, M., and McDuffie,
K. (2020). Making geoscience fieldwork inclusive and accessible for students with
disabilities. Front. Commun. 5:22. doi: 10.3389/fcomm.2020.00022

Solórzano, D., and Delgado Bernal, D. (2001). Critical race theory, transformational
resistance and social justice: Chicana and Chicano students in an urban context.Urban
Educ. 36, 308–342. doi: 10.1177/0042085901363002

Stokes, A., Feig, A. D., Atchison, C. L., and Gilley, B. (2019). Making
geoscience fieldwork inclusive and accessible for students with disabilities. Geosphere.
6:1809–1825. doi: 10.1130/GES02006.1

Streicher, B., Unterleitner, K., and Schulze, H. (2014). Knowledge? rooms—science
communication in local, welcoming spaces to foster social inclusion. J. Sci. Commun.
13, C03. doi: 10.22323/2.13020303

Tatum, B. D. (2017). Why Are All the Black Kids Sitting Together in the Cafeteria?:
And Other Conversations About Race. London: Hachette UK.

Taylor, D. E. (2018). Racial and ethnic differences in the students’
readiness, identity, perceptions of institutional diversity, and desire to join the
environmental workforce. J. Environ. Stud. Sci. 8, 152–168. doi: 10.1007/s13412-017-
0447-4

Traweek, S. (1988). Life Times and Beamtimes: The World of High Energy Physicists.
Cambridge: Harvard University Press.

University Information Technology Services. (2022). American Sign Language
(ASL) Interpreter Best Practices for Zoom Meetings (October 20, 2022). Available online
at: kb.iu.edu/d/bgwl (accessed December 1, 2022).

Wechsler, S. P., Whitney, D. J., Ambos, E. L., Rodrigue, C. M., Lee, C. T., Behl,
R. J., et al. (2005). Enhancing diversity in the geosciences. J. Geogr. 104, 141–149.
doi: 10.1080/00221340508978630

Wilder, C. S. (2013). Ebony and Ivy: Race, Slavery, and the Troubled History of
America’s Universities. New York, NY: Bloomsbury Publishing.

Yosso, T. J. (2016). “Whose culture has capital?: a critical race theory discussion of
community cultural wealth,” in Critical Race Theory in Education, eds A. D. Dixson,
C. K. Rousseau Anderson, and J. K. Donnor (New York, NY: Routledge), 113–136.
doi: 10.4324/9781315709796-7

Yuan, S., Oshita, T., AbiGhannam, N., Dudo, A., Besley, J. C.,
and Koh, H. E. (2017). Two-way communication between scientists
and the public: a view from science communication trainers in North
America. Int. J. Sci. Educ. B 7, 341–355. doi: 10.1080/21548455.2017.1
350789

Frontiers inCommunication 10 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1026383
https://doi.org/10.3102/0091732X18762439
https://sciencewriters.ca/widget/blog/8073315
https://sciencewriters.ca/widget/blog/8073315
https://doi.org/10.5175/JSWE.2005.200300343
https://doi.org/10.5408/1089-9995-55.6.447
https://doi.org/10.1177/2332649215580350
https://doi.org/10.3390/genealogy5010008
https://doi.org/10.3389/fcomm.2021.744365
https://doi.org/10.9790/9622-0703022024
https://doi.org/10.1177/2332649217708798
https://doi.org/10.1080/13613324.2020.1798378
https://doi.org/10.3389/fcomm.2020.00031
https://doi.org/10.1080/00918369.2019.1610632
https://doi.org/10.1080/10899995.2019.1656522
https://doi.org/10.1073/pnas.1317510111
https://www.youtube.com/watch?v=JUPqWGBvZ_g
https://www.youtube.com/watch?v=JUPqWGBvZ_g
https://doi.org/10.5408/1089-9995-55.6.596
http://www.instagram.com/clinpsych
https://doi.org/10.17226/26803
https://doi.org/10.1038/s42003-021-02411-8
https://doi.org/10.3389/fcomm.2020.00035
https://doi.org/10.1371/journal.pone.0263728
https://doi.org/10.4324/9781315821894
https://doi.org/10.1002/tea.21417
https://doi.org/10.22323/2.19020202
https://doi.org/10.1126/science.aai9054
https://doi.org/10.1177/0003122418822335
https://doi.org/10.1007/s10461-020-02920-3
https://www.researchgate.net/journal/Papeles-del-CEIC-1695-6494PapelesCEIC
https://www.researchgate.net/journal/Papeles-del-CEIC-1695-6494PapelesCEIC
https://doi.org/10.1387/pceic.17625
https://doi.org/10.1177/0963662516629749
https://doi.org/10.1007/s13384-017-0233-z
https://doi.org/10.3389/fcomm.2020.00022
https://doi.org/10.1177/0042085901363002
https://doi.org/10.1130/GES02006.1
https://doi.org/10.22323/2.13020303
https://doi.org/10.1007/s13412-017-0447-4
https://doi.org/10.1080/00221340508978630
https://doi.org/10.4324/9781315709796-7
https://doi.org/10.1080/21548455.2017.1350789
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

	ReclaimingSTEM: A healing-centered counterspace model for inclusive science communication and policy training
	Introduction
	Positionality statement
	A healing-centered approach to inclusive science communication training
	Traditional science communication training models
	3.2. ReclaimingSTEM: A healing-centered counterspace approach
	3.2.1. Centering marginalized identities to create a counterspace
	3.2.2. Embracing intersectionality
	3.2.3. Brave spaces challenge the cultural norms


	Participant recruitment and demographics
	ReclaimingSTEM workshops in action
	Participant reflections and responses
	Finding and building community
	Barriers to organizing inclusive science communication training spaces
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


