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ABSTRACT
This paper drawsondata from theNational Science Foundation (NSF)
ADVANCE-funded LATTICE program (Launching Academics on the
Tenure-Track: an Intentional Community in Engineering) to examine
how a diverse group of women worked across social and profes-
sional identities to support early-career women in academic engi-
neering. We used ethnography to elucidate the social dynamics and
power relations involved in forming a coherent group identity for the
LATTICE leadership team, and the boundaries we negotiated in run-
ning the LATTICE program. We identify the processes and behaviors
through which we made boundaries between members salient yet
porous to build a coherent community across various dimensions of
difference. We offer three actionable strategies that impact change
agents’ engagement and the group’s coherence across multiple
dimensions of difference: (1) intentionally creating a socio-emotional
culture in our group, one that spans across groupmembers’ personal
and professional identities; (2) validating other groupmembers’ per-
spectives, and (3) striving tobuild consensususing storytelling. These
strategies of the LATTICE leadership team provide guidelines for
others who work across intersecting dimensions of difference.
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Introduction

Increasing diversity, equity, and inclusion in engineering and computer science has long
been a challenge in the United States. Despite moderate growth in other science, technol-
ogy, engineering, andmathematics (STEM) disciplines, engineering, and computer science
have had the smallest growth in representation of historically marginalized populations.1

While there have been many studies on segregation within engineering and efforts to
broaden participation in engineering,2 with notable exceptions,3 little has been written
about how collaborative teams can work successfully across differences to advance such
efforts.

This paper addresses this gap by examining a racially diverse team of women who led
thenationalNSFADVANCE-fundedLATTICEprogram (LaunchingAcademicson theTenure-
Track: an Intentional Community in Engineering). LATTICE is a collaborative effort among
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three universities in the US to advance early-career women in academic engineering. The
authors of this article comprised the interdisciplinary leadership teamwhoadaptedexisting
professional development models for early-career faculty from underrepresented groups.
LATTICE collaborators organized two four-day in-person symposia followed by virtual peer
mentoring circles, one in 2017 and another in 2019.

This ethnography focuses on the values, practices, relationships, and philosophies of the
LATTICE leadership team aswe ran the LATTICE program. In the first months of our collabo-
ration, we came to a consensus on defining ourselves as a coherent group, similar to other
‘small, self-aware,mutually interactinggroups of thinkerswhohave identified a social prob-
lem, analyzed its sources, . . . devised a solution’ and overcome internal differences to lead
scientific communities in transformative directions.4 Our first goal in this article is to engage
coherent group theory to explain the socio-emotional dynamics of our collaboration and to
extend it with insights from intersectionality theory and participatory actionmethodology,
highlighting the laborof negotiatingdifferences amongcollaborators.Our secondgoal is to
share howwe tried to achieve andmaintain coherence – both logistically and epistemically
– as we resisted practices that unfairly privilege dominant groups in engineering.

We ask: How does the LATTICE leadership team remain attentive to and negotiate dif-
ferences in social identities and disciplines to form a coherent group that contributes to
the social movement to achieve institutional transformation in engineering? Social move-
ments are a ‘collective effort to pursue research programsor projects for thought in the face
of resistance from others in the scientific and intellectual community . . . [they are] coherent
programs for scientific and intellectual change or advance’.5 To maximize the impact of
LATTICE, we need to knowmore about how gender intersects with race and academic dis-
cipline in our collaboration to catalyze scientific change and mobilize that knowledge in
the growing US social movement to desegregate engineering.

LATTICE: a coherent group of scientists from different backgrounds

The LATTICE leadership team members worked together over five years to create effec-
tive interventions to retain women, especially women of color, in academic faculty ranks of
engineering disciplines. We are a group of researchers from a range of backgrounds and
identities who worked collectively toward common goals. We defined these goals in the
following terms:

• Form an interdisciplinary group of scholars each with their own voice;
• Build rapport across multidimensional differences, including social and professional;
• Advance change in academia;
• Support the success of early-career female faculty in engineering, especially women of

color.

The LATTICE team is comprised of eight scholars; twomembers identify as African Amer-
ican women and two members identify as Asian American (one Taiwanese American and
one Korean American) women. Four members of the team identify as white American
women, one of whom also identifies as Jewish American. Two members identify as queer.
We come from industrial and systems engineering, electrical engineering, chemical engi-
neering, biological sciences, sociology, anthropology, and education. We also represent
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the full spectrum of academic career stages from a doctoral student to senior leaders in
academia. LATTICE was a ‘polymorphous engagement’, meeting every other week for two
hours over several years, interacting across different states, mostly virtually.6

The LATTICE team came together through connections between individual teammem-
bers. Whilemanymembers had long-standing relationshipswith subgroups of the LATTICE
team, only one person, the principal investigator (PI) of the project and third author of
this paper, knew all of the others prior to the formation of LATTICE. Multiple team mem-
bers had roles in National Science Foundation (NSF)-funded ADVANCE projects to advance
women faculty in science and engineering. These team members either worked together
on those projects or encountered each other through the national ADVANCE community
and PI meetings. These NSF ADVANCE connections date back to the mid-2000s. Some
team members work together on a National Institutes of Health-funded project that was
first funded in 2011. Two team members attended graduate school together in the 1990s
and discussed adapting one of the aforementioned ADVANCE projects into a future col-
laboration. Subgroups of teammembers also have overlapping institutional affiliations. All
teammembers were engaged in broadening participation in STEM efforts prior to coming
together as the LATTICE team. Informal conversations among different collections of team
members indicated that all members were curious about how to build on our prior expe-
riences, had complementary areas of expertise, and were open to collaborating with each
other. Thus, the LATTICE PI, who had relationships with all other LATTICE team members,
brought everyone together to establish this coherent group.

LATTICE is designed to build upon our prior experiences in social movements in STEM.
We integrated three national interventions for broadening participation in STEM fields in
US higher education. The first is the WEBS (Women Evolving the Biological Sciences) pro-
gram, a series of professional development symposia for early-career women in ecology
and evolutionary biology.7 Another is BRAINS (Broadening the Representation of Academic
Investigators in NeuroScience), an adaptation of WEBS to a new discipline (neuroscience)
that includes symposia as well as Mentoring Circles for early-career scientists who are
racial/ethnic minorities and/or people with disabilities.8 The third is the Peer Mentoring
Summits for Women Engineering Faculty of Color. This was a series of professional devel-
opment summits that convened women of color faculty members to offer mentoring and
articulate strategies for persisting and advancing in academic engineering.9 Thus, our LAT-
TICE collaboration requires building trust and rapport not only across disciplines and social
identities, but also blending and adapting three programmatic interventions in service of
advancing groups underrepresented in STEM.

Theoretical framework

Emotion and coherence in science

Scholars froma rangeof social sciences highlight the importance of emotions in knowledge
production.10 Patricia Hill Collins argues that ‘emotion indicates that a speaker believes in
the validity of an argument’.11 Scheper-Hughes and Lock suggest that paying attention to
emotions in knowledge systems can bridge the micro, mezzo, and macro dimensions of
life and deepen inquiries into human action.12 Since science is often a collaborative effort,
especially research that advances solutions to complex social problems, it is important to
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understand, specifically, the emotional dynamics in the formation and care of coherent
groups that advance new pathways in science.13 Coherent groups are the intellectual arm
of social movements, incubating theories, and testing their explanatory efficacy on the
bench of collective action. Yet there is little scholarship on how they produce new scientific
knowledge and cultural change in scientific institutions.14 As a collaborative teamworking
to foment institutional change in engineering, LATTICE offers an opportunity to address
this gap using a critical race feminist approach that values emotions in the production of
knowledge and social change.

Parker and Hackett explain, ‘emotions spark creativity, tighten social bonds, and lower
barriers to collaboration’, generating coherence in a group, a state in which differences
are mitigated, communication flows, and trust and rapport grows, thus stimulating the
group’s collective commitment to confronting dominant norms and values.15 While emo-
tions create bonds between scholars who trouble the status quo in science,16 differences,
across race and disciplines for example, can cause friction. Care is needed. For example, the
LATTICE group was unyielding in our efforts to negotiate a range of emotional dynamics.
Such laborious care helped us avoid pitfalls thatwould thwart our ability to contribute new,
interdisciplinary knowledge to the social movement for transforming engineering culture.

How difficult emotions may be mitigated to preserve the coherence of groups working
across both professional and social identities and against taken-for-granted conventions in
science andengineeringneeds further study. To address this,weexplorehowour individual
lived experiences navigatingpredominatelywhite,male-dominated institutions influenced
our collective experience of building and sustaining coherence to uplift other women and
non-binary people in engineering. By paying attention to how social identities impacted
emotional and intellectual processes in our collaborative scientific work, we also add to
this scholarship a unique methodological approach to intersectional collaborations across
not just across social identities such as race/ethnicity, gender, and sexual identity, but also
across scientific disciplines as well. This paper highlights the possibilities and potential
power of engineers working across disciplinary divides and collaborating on leadership
teams with individuals outside of engineering. Further, we also blend science and tech-
nology studies (STS), engineering education, and critical race feminism to contribute to
and extend extant scholarship and programmatic interventions to broaden participation
in STEM.

Intersectionality

There is a critical need to better understand alliances between women of color and white
women in academia and how these alliances can create institutional transformation.17 In
our quest to achieve coherence, our group negotiated individual boundaries forged by
our personal experiences navigating multiple systems of privilege and oppression. These
systems are not independent of one another, but rather, they coexist and intersect.18

Intersectionality studies howmultiple systems of power intersect to create distinct expe-
riences, constraints, and opportunities for individuals.19 Different aspects of an individual’s
identity and lived experience are uniquely connected to systems of privilege, oppression,
and exclusion20 that dictate whose voices are more likely to be heard, whose ideas are
moved forward, and which groups have access to scientific endeavors. Importantly, for the
LATTICE group, intersectionality is both a conceptual framework and amethodological tool
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for research. We drew upon it first to build a coalition across disparate groupmemberships
and design our programmatic interventions, and second, as an interpretative resource in
the knowledge-making aspect of LATTICE. As Metcalf et al. outline, intersectionality ‘allows
us to make visible similarity across difference and difference across similarity’.21 Intersec-
tionality theory is informed by critical race feminism, in which ‘Black women have argued
within the broader feminist movement: “the personal is the political”’.22 It therefore is ide-
ally suited to understanding the socio-emotional dynamics andpower relations of a diverse
group of women working together to advance other women.

Intersectionality is also a theory to explain oppression and subordination and to resist
these forces.23 Intersectionality holds critical analyses of power and applied practice in ten-
sion with one another, idealism and the prosaic respectively, and, in doing so, must remain
flexible to incorporate the two and adaptable to change.24 The LATTICE leadership team
shared the goal of dismantling the reproduction of segregation in academia; yet, mem-
bers of our coherent group hold complex identities that necessitated examination with an
intersectional lens.25

By rooting our work in intersectionality, we build a flexible, methodological approach
that privileges marginalized voices to share their experiences, and aligns with existing
scholarship from women of color on creating self-definitions.26 While intersectionality is
increasingly used to understand the experiences of women in STEM,27 it is underutilized in
the social study of science.28

Intersectionality theory posits that one can have numerous social identities that have a
multiplicative effect on how one navigates life. In this paper, we define social identity as
a group membership recognized by an individual and perceived by others as such. When
we refer to crossing boundaries between gender, race, institutions, and fields/disciplines,
we are speaking from multiple perspectives – individualistically, organizationally, and
institutionally.29 These transgressions of boundaries are a manifestation of the critical
praxis dimension of intersectionality that remains incipient in intersectionality theory as
an analytical strategy.30

Critical methodology andmethods

Participatory action research

Ethnography, a primary tool of anthropologists, is used to understand culture from the per-
spective of insiders. Ethnographic methods include participant observation, field memos,
autoethnography, and individual and group interviews.31 The methodology of this paper
is rooted in critical ethnography, which ‘begins with an ethical responsibility to address
processes of unfairness or injustice within a particular lived domain’.32 We chose a par-
ticular kind of critical methodology called Participatory Action Research (PAR) because
it is a collaborative approach to research aimed at ameliorating injustice. PAR can take
many forms,33 and uses both quantitative and qualitative approaches.34 PAR allowed us
to ensure that our research ‘participants’ (i.e. the LATTICE coherent group) were involved in
research design and implementation. Meaningful involvement allowed us to reach con-
sensus, working with the complexities of multiple identities, fields of study, and lived
experiences. PAR explicitly emphasizes the construction of useful knowledge while simul-
taneously questioning traditional structures of power.35 People from underrepresented
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groups navigate institutions differently and thus, they haveunique insights into howpower
operates interpersonally and institutionally.36 For far too long, women of color have been
silenced, appearing in texts as ‘an absentpresence’ and talkedabout, spoken for, butdenied
a voice.37 Conversely, here, we strive for all LATTICE coherent group members to have an
active presence in this research and the opportunity to co-produce outputs.38

Knowledge production is always a political practice and researchers must be aware of
their stances and agendas.39 Oneway in whichweworked to address our stance is through
member-checking, which enables participants to contest or consent to the way in which
they are represented in a research project. Through this process of collective examination,
theethnographic componentof LATTICEgeneratedknowledgewhile forging interpersonal
bonds, as ‘disagreement, dissent andmisperceptions are unearthed and, rather than being
smoothed over in consensus, are often the sources of new directions and additional data
for the project’.40 Not only is this approach inherently participatory, it ‘nurtures the sense
of community’ where community-building is a fundamental goal of the research itself.41

Data collection and analysis

I, the first author, an anthropologist, led all phases of the ethnography from research design
to dissemination.42 I oscillate between my own analyses and the LATTICE research partici-
pants’, only using the plural first person when I am confident that the data supports a col-
lective integration of our perspectives. In accordance with PAR, I made all data available to
LATTICE team (my co-authors on this article) for reading, reviewing, andmember-checking.
Additionally, the first and second authors selected salient data points to discuss andunpack
in depth collectively. PARwas particularly appropriate in this study because it excavated an
active presence, thus addressing inequities in ethnographic research by reaching consensus
on key decisions with the people in our study.43

We collected data in a variety of ways: semi-structured interviews, group interviews, par-
ticipant observation field notes at bi-weekly groupmeetings,member-checking responses,
and extensive dialogue and debriefing about the data set. This paper is informed by data
from the first 18 months of the five-year project, including: nine individual interviews
and three group interviews with the team members, and detailed field notes on over 40
observations of online meetings and 45 hours of in-person observations.

Data analysis included several distinct steps. Transcriptions from the interviews and
meeting recordings were analyzed using open coding. The first and second authors noted
emerging themes and developed a code book to systematize these themes. We paid care-
ful attention to the social dynamics among teammembers to better understand how best
to work across differences to create effective interventions. The interviews, field notes, and
meetingminutes were then close-coded using Dedoose coding software. Within Dedoose,
the data were analyzed for recurring themes and patterns.

Our PAR design motivated us to conduct member checks with LATTICE coherent group
members, seeking their consent and validation of the data and emerging findings. Since
the LATTICE members occupy a variety of high-pressure professional positions in different
time zones, we needed a process that would allow for different schedules and work com-
mitments. We created a data sharing and analysis system. Within this system, we shared
individual pieces of data along with a document for memo-ing on these data, with all
members having full editing access. The ethnographers asked our colleagues to review
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transcripts, highlight salient moments in the data set, and interpret them. Members then
memo-ed about the process of reviewing the data which allowed for new insights to build
onexisting themes andpatterns. Thememos, and themember-checkingprocessmoregen-
erally, served not only as an assurance of data quality, they also became additional data,
which are included in the findings section.

Trouble with anonymity

Given the ‘small N’44 of the LATTICE leadership team, we faced difficulties regarding
anonymity in the dissemination of our work. We decided to experiment ethnographi-
cally, which was a unique challenge since we are conducting research with highly under-
represented scholars who may face retaliation for challenging the status quo in their
profession.45 In this article, we decided to breach anonymity at times to honor a coherent
group member’s voice and experiences. This stewardship aligns well with intersectionality
theory as methodological practices but also carries risk of harm. Thus, this de-anonymizing
tactic required glossing over somedetails and decontextualizing our findings so as tomake
us less vulnerable to retaliation.46 Our struggle with anonymity is part of our methodolog-
ical approach. Our reliance on PAR means we must continually negotiate the bounds of
our individual and collective vulnerabilities, and the responsibility we have to one another.
We approached this complicated question of balancing rigorous results with our privacy
and safety as a matter of care,47 and we came to consensus as a coherent group about
what data to share in this article. This means breaching traditional protocols of ethno-
graphic narrative by blending speaker identification and anonymity and leaving it up to
the research participants, not the ethnographers, to decide how theywill be represented in
the text.

Findings

Socio-emotional research design: breaching the personal and professional

From the beginning, the LATTICE coherent group took amethodological approach to inter-
sectionality to grapple with how race, ethnicity, and gender intersect to form ‘interlocking
oppressions’.48 This requireddesigningopportunities for LATTICEgroupmembers tobetter
understand each other’s identity politics and document the discoveries. We devised pro-
cesses to share and validate the particular experiences of each member as they related to
bothour individual identities andourgroupmemberships. In this process,we resisted some
normative categories. For example, in academic engineering, the boundary between the
personal and professional is often rigid. We recognized how policing this boundary creates
hostile environments for women of color and other subordinated members of academia
and thus, from the moments of this project’s conception, we transgressed this binary. We
did this work in both our coherent group and in the LATTICE symposia, combining tech-
niques from LATTICE members’ prior experiences with critical ethnographic praxis and as
change agents in engineering.

We engaged in three activities designed to blur boundaries between the personal and
the professional dimensions of our lives. First, we held meetings every other week for two
hours. Each began with ‘world’s checks’,49 where each group member shared what was
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going on in our ‘world’, either personal or professional. Second, we had a two-hour session
early in our collaboration to engage in Identity Examination, in which almost everyone
shared both professional and personal identities, even though that wasn’t explicitly in the
prompt. Finally, we came to consensus that we should have a group retreat in June 2016
in Seattle, three days of working and bonding together that began with a group interview
with thequestionof ‘Howwecanworkbest together toprovide themost effective, inclusive
space for women at our LATTICE symposia?’ Below we portray how these three activities
helped us breach the professional and the personal to cohere best practices for working
across our differences.

TeamMeetings: The LATTICE coherent group met for biweekly video conferences, each
one beginning with ‘worlds checks’. Some common topics of worlds checks were mem-
bers’ struggles with parents, children, finances, or health, or exciting news such as buying a
home, planning a celebration, or taking a vacation.We shared both challenges and rewards
in our personal and professional lives.50 The worlds checks were essential to the establish-
ment of ‘coherence’ in the group, as groupmembers provided glimpses into their personal
lives.Worlds checkswere also essential in creatingopportunities for us to be vulnerable and
foster feelings of trust. At times, we realized that wewere sharing things for the first time in
our group. One reason for this candor was the agreement that conversations from worlds
checks were inadmissible in the research data set. In other words, during worlds checks, I,
the ethnographer, did not collect data. Privacy from the anthropologist’s spyglass engen-
dered friendships, evinced in activities that included congratulations, support, mentorship,
care packages, laughter, and validation. Acts of friendship in LATTICE offer examples of
how coherence was formed and sustained in service not just for our own career success,
but toward collective efforts to transform engineering. Over the years, worlds checks, pro-
tected by group consensus from the scrutiny of traditional ethnographic protocols, did
heighten my theoretical sensitivities in the induction, deduction and verification stages of
this ethnography.

Intersectionality promptedus todesignour teammeetings tobe ledbyonemember at a
time who gave a presentation explaining their work, epistemologies, theoretical lenses, or
professional pathways. Group members were able to use these presentations to explain
philosophical differences in our disciplines, to describe how our work in past symposia
might impact the design of ours, or to tell a story about all of the life experiences that moti-
vate us to broaden participation in engineering. Thesemeetings were critical to explaining
our perspectives.

Identity Examination Activity: In the first year of LATTICE, we led an Identity Examination
activity that asked group members to write down five different aspects of their identities
(e.g. race, ethnicity, sexuality, political affiliations, family roles) and then explain to the team
why they chose them. We aimed to generate rapport and emotional intimacy amongst
our team, and to displace white privilege, heteronormativity, classism, and other biases
from the LATTICE organizing and the research outputs too. In doing so, we also breached
boundaries between researcher and researched.

Another purpose of our Identity Examination was to understand which identities are
most important to group members and to allow the researchers to interpret our data
with knowledge of colleagues’ group memberships and attendant emotions. This activ-
ity helped us connect with each other in a deeply personal way and build understanding
across the group. Additionally, this Identity Examination activity helped team members
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illuminate and reflect on aspects of our identity that motivate our work. All coherent group
members expressed gratitude that we did this activity because we learned what is most
important to each of us, which often facilitated smoother negotiations in our boundary
work.

Furthermore, our professional activities to change our scientific institutions both shape
and are shaped by our lived experiences. Putting intersectionality into practicemeant chal-
lenging systems of power, but because of our individual standpoints, our emotions about
challenging the status quo varied considerably. Thus, sharing our lived experiences helped
us understand one another’s emotional standpoints and the principles undergirding our
worldviews, which motivated us to conduct and share the new knowledge we are creating
to desegregate STEM.

LATTICE Team Retreat: While video conferencing enriches our coherence, the team
agreed that an in-person retreat would allow us to enhance our emotional rapport. Dur-
ing this retreat, we participated in symposium logistics planning, including a site tour of
the symposium location, and ethnographic research activities, including individual and
group interviews. Conducting research and organizing in person helped build trust, and a
greater understanding of each other’s prior experiences in social movements (both within
and outside academia) and intrinsic motivations. For example, Coleen began the group
interview with the question: ‘In regards to the intersecting “LATTICE” of our identities, how
can we have hard conversations in order to facilitate an inclusive, lasting community?’ The
question sparked a conversation that addressed a range of topics, including (1) whether
the design of our two symposia asks women of color engineers to choose between their
race and discipline; (2) our lived experiences at past diversity-in-STEM forums; and (3) the
challenge of balancing anonymity and the active presence of all members in the ethno-
graphic research. The retreat culminated with a ferry ride in the Puget Sound where we
shared heartfelt emotions regarding our collaboration and our time shared together in
Seattle.

By breaching the personal and professional, and virtual and embodied presence, the
LATTICE coherent groupwas able to better understand each other and our shared commit-
ment to inclusion in engineering. This coherence allowed us to navigate challenges as they
arose with care and trust.

Analysis: engaging across difference

In the process of organizing the symposia, the team negotiated boundaries between our
social, political, professional, and cultural identities to build rapport and emotional energy
so that we could communicate across various dimensions of difference. Next, we exam-
ine essential strategies in these negotiations, including: (1) explaining our perspectives; (2)
validating each other’s perspectives; and (3) semantically building consensus using story-
telling. To dismantle oppressive practices in the LATTICE symposia, we had to do so in our
collective organizing. Each of these three strategies reveal how we tried to interrupt the
reproduction of oppression at micro and mezzo levels, with implications for eradicating
racism and sexism in engineering more broadly. These strategies also illuminate the trick-
iness and efficacy of blurring normative boundaries of what constitutes primary research
and activism in engineering and the tensions arising from striving for consensus on when
to challenge the status quo and when to hew to it.
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Explaining perspectives
Asmuch of ourworkwas done virtually andmany of us did not previously knoweach other,
building meaningful relationships amongst all members of the group proved to be chal-
lenging.However,wequickly developed strategies tounderstandeachother’s perspectives
and feel understood.

The following quote from Julie speaks to the importance of having a safe space to share
identities. She also avoids making assumptions that any two experiences are similar, even
with people who share a salient identity:

Julie: I think that there’s a level of comfort sometimes when you’re just talking to [women who
look like you], and you just say the truth, or like how you really feel, and no one questions it. No
one judges it. No one explains to you why their circumstance is the same as yours or worse. So
there’s a level of comfort that comes from that, and I think that we’ll experience it in two ways
and that all URM [underrepresented minorities] women are not the same. Our experiences are
not the same.

Christine: I don’t think we really explore those differences, and I think we need to talk about
that and talk with each other. I think that makes for a rich conversation, like even just kind of
considering that of course all underrepresented women’s experiences are not the same, but
let’s celebrate and learn about each other.

This discussion highlighted a daunting challenge facing our group – creating space in the
LATTICE program activities for women with many different intersecting identities without
judgment, silencing, or comparison. Julie also suggested that safe space is damaged when
white people question the lived experiences of people of color or try to compare their expe-
riences with the experience a person of color has just described. In our planning, we were
explicit about needing to figure out how to address these types of power dynamics to cre-
ate an inclusive LATTICE program. For example, I, Coleen, responded to Julie’s concern of
dismissing the experiences of marginalized groups:

Coleen: I’d like togoback to something that Julie broughtupearly on in this conversation—and
that’s the first symposium potentially having white supremacy embedded in it and not being
a safe space, potentially, for women of color. Is there anything that we can do now, early on?

Christine: Did you say white supremacy?

Coleen: I did say white supremacy.

Christine: I was gonna say that’s the first I’ve heard that! [laughter] I was like, I must havemissed
something!

Coleen: I hear white women being resistant to listening to women of color’s experience of
racism and trying to erase racism from conversations about gender—I’m sorry, that’s what I
heard . . . It’s a learningmoment forme too.When I paraphrased,maybe I should be a littlemore
careful.

Christine & Julie [together]: No, you’re fine. You’re fine.

This exchange exemplifies our strategy to anticipate and preemptively prevent barriers to
inclusivity at the first symposium, in this case white women’s microaggressions towards
Black women. Dismantling oppression in the symposia thus required that we call out lan-
guage or terms someone is using in our organizing sessions, and ask the other person to
explain, justify, or confirm what they meant.

It was important to our group formation that we explained past failures, e.g. when we
were not inclusive. Knowing that we are willing to examine our weaknesses strengthened
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our bonds because it allowed failure and errors to be part of the process. Failure and
wanting to improve cameupwhenwe reflected onWEBS and the centrality of heterosexual
lifestyles at these symposia.

Joyce: I was also thinking that there are times when we have been blind to different identi-
ties. WEBS was very heteronormative-centric and we got called out on it. Coleen and Julie are
encouraging us to have these conversations early, so we can think about them and be more
proactive, so we don’t accidentally exclude people when we don’t [want to.]

Julie: Often, with women and gender, it is common that we focus on children and family and
work-life balance, and it has a very specific meaning in some people’s heads and then other
people get excluded.

Our strategy to facilitate explanatory conversations were in service of our coherence but
also for creating an inclusive safe space in the LATTICE symposia. Joyce reflected on her
experiences with facilitating the WEBS and BRAINS symposia:

When we’ve done this before, sometimes we would totally miss an important identity, and I
think because we’ve done all of this work as a team and share different pieces from ourselves
that I feel more confident in our ability to cover a lot of different angles and that’s going to be
highly valuable to the [LATTICE] space.

One way we supported each other in sharing our marginalized identities was to explic-
itly name parts of identities that were privileged, acknowledging dimensions of dominant
group identities that often are overlooked. For example, one discussion included topics
related to race and sexuality, and created a dialogical space in which one learned about
oneself but not at the cost of others. The following exchange on social identities was born
from Christine sharing a story about her surprise one afternoon at a conference when a
speaker identified as “heterosexual.” Claire reflected on Christine’s story by comparing how
white privilege operates similarly to that of heteronormativity.

Claire: Visible privilege is often unnoticed by people who don’t notice their whiteness, because
they’re often—you’re often—in a room, if you’re white with lots of other white people. And
if your skin is darker, you notice because it’s different, right? The same thing is true for all
identities.

Christine: Right, exactly.

Claire: You are most aware of the ones where you do not have privilege, right? So white
women are talking about gender because it’s white women, right? It’s not ‘I’m white!—and
I’m a woman!’ The whiteness doesn’t do anything but give me privilege, again, and again. So I
think the same is true across so many identities.

Christine’s storyof a conference speakernamingaprivilegeddimensionofher social identity
sparked a dialogue on how visibility, privilege, and naming are connected. These connec-
tions were evident in our Identity Examination exercise too. For example, only one person
identified as cisgendered, an identity shared but not named by other coherent group
members. In discussing this element of her identity, Cara said:

I was reading an article the other day about Michigan Womyn’s festival, which has a long-
standing issue around transgender identity, and I’m thinking through how easy it is for me
to take for granted that I belong in spaces as a cis-gendered individual as I move through the
world and not have to think about that.

Namingone’s privilege encourageddiscussion about thepower and complications of inter-
sectionality in action. In this way, LATTICE members would demonstrate the work required
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to be an ally, someone who does not identify with a particular underrepresented group
but supports that group’s struggle for redistribution of access and resources, even when
it is uncomfortable or dangerous. Further, naming privilege and opening up that privilege
to discussion signaled it could be safe to share our intersecting identities with each other.
One LATTICE member reflected that this rapport and trust allowed her greater expression
in our coherent group space, saying: ‘I feel like this givesme an opportunity tomaybe bring
different pieces of myself to the puzzle than I typically do on a given day’.

It also made our work in LATTICE rather complex, difficult even, because of the diversity
of perspectives. We never took for granted our coherence, our priorities, or who is being
served and for what purpose. Also, the significance of our identities fluctuated over time
and space. For example, Claire shared at one point: ‘I’m still trying to figure out what the
really salient parts of myself are, and in different contexts’. This complicates talking across
differences and explaining where we are at, both individually and as a coherent group. We
tried to embrace these complications as an opportunity for growth as a coherent group
and ameans to deepen the impact of LATTICE. We had difficult conversations to develop a
common language and learn towork together across the full spectrumof our intersectional
group memberships.

Validating perspectives
Another strategy that helped us successfully negotiate boundaries was to consistently
validate the perspectives that were explained by an individual groupmember. These inter-
actions always involved building on information presented and not on questioning the
information itself. Validation served as a way to show respect for each other and was a
critical component to establishing and maintaining coherence across differences in our
group.

For example, in one instancewhile discussing the schedule of the symposium, onegroup
member told a story about a symposium where a strong sense of community was present
due to a shared racial identity amongst the participants. She used the story to point out the
power of sharing lived experiences to foster a supportive culture, and wanted our team to
build this explicitly into the symposium.

To validate her perspective, Joyce said,

I completely agree with everything you’re saying . . . It aligns really well with our vision of what
the symposium looks like and what happens and makes it great. There are more thoughtful
things that need to be done based on your ideas and things you’re bringing up.

Joyce validated her teammember’s expertise as a leader, and acknowledged howour team
benefits from her contributions. This validation occurs because the possibility of a ‘collec-
tive experience’ whereby those who share her particular racial identity may have similar
experiences,51 was something that we as a team needed to address at the LATTICE sym-
posia. Through this process of validation, her story was easily translated into a productive
conversation about the workshop’s curriculum.

Validating perspectives can also take place in the process of storytelling. For example,
participants would use stories to say, ‘As a person from X identity, I experience this. Partic-
ipants from this identity might also experience this’. For those listening to this story, it is
important to not dismiss or diminish the person’s experience by saying, ‘You did not expe-
rience what you felt you experienced’. Rather, the listener could build on the first person’s
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experience by elaborating on how their own experiences might differ or be similar. This
strategy expanded collective knowledge on issues important to our work.

Semantic consensus building
In breaching the boundaries between our disciplinary and social identities, members
did a great deal of ‘semantic consensus building’. This strategy required that we take
care to explain our words, their specific definitions and meanings within our worldviews
(e.g. ‘in my field, it means XYZ’), to build a shared understanding. It became clear that
the type and tone of language used to discuss issues of marginalization were very dis-
tinct between the social sciences, field sciences, and lab sciences. Throughout our meet-
ings, there were many conversations in which we analyzed the meaning of a term to
build a shared vocabulary. Affirmations like ‘I see’ and ‘I understand what you’re saying’
were common in our efforts to build consensus. For example, I, Coleen said: ‘I’ve cho-
sen not to have children and I’m very happy about that [laughter]. I want us to honor
women who are child-free as well’. Eve responded to my semantic framing: ‘Child-free. I
like that. Thanks for sharing’. Christine seconded this validation, saying: ‘Child-free. I like
that’.

While semantic consensus building does not always succeed, the process encouraged
us to strive for deeper understanding of our lived experiences and worldviews. For exam-
ple, one conversation examined how the group’s work would be positioned and framed.
Specifically, do we align our work of expanding diversity with an agenda to maximize tal-
ent in engineering, or do we align our work with a social justice agenda of redistributing
access and opportunity? The resulting conversation surfaced a disciplinary difference in
how ‘diversity work’ was framed and discussed. STEM literature often leaned towards the
‘maximizing talent’ narrative,52 while the social scientists of the group were more famil-
iar with social justice frameworks. However, one member noted that this boundary was
not useful or necessary, and extremely ‘breachable’. She stated: ‘In terms of social jus-
tice versus maximizing talent, I don’t think they are mutually exclusive, and the focus
will change based on the audience . . . It’s not one box or another, but how they are
together’.

There were other times when those who shared similar disciplinary frameworks spoke
to each other within our own disciplinary language as a way to make sense of what we
are talking about. When describing the selection process for symposium attendees, Joyce
said: ‘This is making me think of when, for both for WEBS and for BRAINS, we invite peo-
ple and thenwe do an optimization, right Julie?’ Optimization is a concept from operations
research, Julie and Joyce’s discipline, where you seek to find the best solution given con-
straints. In this example, the goal was to create the most effective panel of senior speakers
given constraints such as including speakers from different types of institutions, with dif-
ferent types of expertise, in different career stages. There also emerged a pattern when
teammembers tested out using the language of other disciplines, especially the non-social
scientists using social science language. For example, in a conversation about selecting
applicants, Claire framed it in social science terms:

Claire: We learned about retrospective pre-analysis where you ask participants . . .

Joyce: Social scientist language: Incoming! Incoming! [laughter] . . . Retrospective pre-test!

Claire: Right! We did it in the second WEBS.
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Sometimes we would explicitly talk about learning language from each other. Joyce
reflected:

They called it heterosexism at that [workshop]—they didn’t call it heteronormativity. I said het-
eronormativity and he didn’t write that down- [laughter] I learned that term from you [points
at Coleen]! I was so proud of my word—that’s very post-positivist! We’re just trying to be like
you! [laughter] And you [points at Saejin]! And you [points at Cara]!

This exchange represents Joyce’s validation of the value of having social scientists on the
team, and how theories from these fields help us to understand systematic patterns of
inequities. This validation is significant given the epistemic hierarchy between technical
and social knowledge production in engineering education which can impede effective
collaborations.53

Semantic consensus buildingwasmore thanour teambuilding a common language.We
spent many hours discussing key concepts: what they mean to us personally, in our work,
and in the work of other scholars. Building a common language allowed us to first, exam-
ine what it means to be inclusive in our team work and of LATTICE symposia participants;
second, to decide our boundaries of inclusion and exclusion for the program; and third, to
attract thosewhomwe are seeking to support in LATTICE. Terms forwhichwe did not reach
consensus served as opportunities to understand each other across intersectional axes of
difference. For example, not all of us identify as feminists. One of thewomen of color on our
team identified as a feminist, but she did so reluctantly. Saejin stated:

I have always found it difficult to connect to women from dominant groups but the term
“feminist” tome has grownmore useful within the past few years because it indicates an oppo-
sitional identity to systems of power, privilege, and oppression, but . . . if I had to choose, my
racial/ethnic identity would come first.

This questioning and emotional engagement demonstrate how much we wrestle with
these complexities in search of clarity in our purpose, communication, and outreach.

Storytelling
Another strategy used by our group was storytelling. Stories play a critical role in profes-
sional decision-making.54 For us, stories were important in forging coherence by allow-
ing group members to disagree while also working to address tensions that arose. Sto-
rytelling allowed members to contextualize their concerns within their own personal
experiences and worldviews. Thus, we used personal stories to build a boundary around
our perspectives to communicate and provide insight to those who did not share such
experiences.

For example, team members often used storytelling to bring up concerns they had on
howourdecisionsmight impact theexperiencesof underrepresentedLATTICEparticipants.
These concerns were brought up by using their own lived experiences in other workshops
where they felt unsafe. Storytelling was an essential strategy of identifying issues from past
experiences to ensure that LATTICEwould not reproduce oppression in our program. In this
way, stories were used to build commitment to a more inclusive culture at our symposia.

Storytelling also operated as a way to heal and problem-solve. In onemeeting, Christine
asked us if we had ever wanted ‘to tell a story but don’t know how because you’re still liv-
ing in the place where it happened and want to step away from the story and heal?’ Julie
responded:
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I have this vision of having a bookwhere different people tell their story of how they overcame.
Whenyouhearpeople’s stories it canbe so invigoratingbut also validating. So youcan seewhat
people went through to get to where they are. How it’s possible to get through that adversity
to excel despite it.

Claire responded affirmatively, saying: ‘Julie! You should be a panelist at LATTICE!’ The
conversation continued as Christine explicitly outlined why storytelling is so powerful for
women navigating engineering:

the most helpful thing is not just the story, but themes between them, . . . so by the time you
finish [listening], you have your own tools and approaches. If you identify with their problem,
you can hopefully identify with their solutions. Your solutions will be a composite [of others’].

Joyce then noted that what Julie and Christine are describing is the role of the senior pan-
elists at the LATTICE symposia, saying: ‘That’s exactly what we do in 3-D form!’ Christine
responded: ‘This is cool. Julie and I came up with this idea just by talking and it’s exactly
what we’re doing. This is an aha moment!’

In this exchange, members made themselves emotionally vulnerable, shared vision,
affirmed one another, and connected aspirations to the foundations of our work together.
Together, we realized the critical role storytelling plays in desegregating engineering and
that we have already embedded it into our programmatic intervention, whereby senior
women faculty tell their stories to junior women faculty to affirm and support them. Senior
women can also find healing in telling their stories of resilience and overcoming adversity.

Eve used storytelling to contextualize what her Jewish identity means to her,
saying:

‘There were [Holocaust] survivors in the town [where I grew up] . . . I have many friends who
were my age whose parents were survivors and the relationships they have with their par-
ents—the [people] my age become caretakers even at young ages.’

In this instance, Eve used a story to situate herself in relation to the identities of others with
whom she grew up and who share an identity and background that still play an impor-
tant role in her life. In this way, storytelling served as a means of claiming membership in a
particular marginalized group. Eve brought her story to our larger conversation about how
caretaking duties impact equity in engineering and broadened our understanding of who
does this labor and why.

Another function of storytelling was to advocate for groups that were not represented
on our team. Cara, for example, used storytelling to advocate for people who identified
in between the identity categories appointed by our symposium (e.g. non-binary gender
identities). After telling a story of ruminating on her cisgendered privilege, she asked the
rest of us to consider: ‘how do we define our work for LATTICE with women while recog-
nizing that we are operating in a non-binary world? Are we constrained by the [norms of
academia] and more broadly, by the societal norms of gender?’

In this way, storytelling was not only used for personal advocacy, but also as a way to
act as allies and advocate for perspectives that were absent from our team. For example,
Christine framed a story of a woman of color coming out as queer to a group of other
women of color as: ‘She invited us in. She told us about herself . . . . And so I thought: ‘Wow,
you really do care about what we think. You do want to invite me in’ . . . My thinking has
shifted’. Christine’s story of another woman’s act of courage and vulnerability is a story of
interpellation on multiple levels – in which calling others to witness one’s authenticity is
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a moment of consciousness-raising and an invitation for greater communion with other
women navigating engineering.

Discussion

While the trust generatedwithin the LATTICE leadership team is not automatically afforded
to spaces beyond the group,we aim to provide guidance to other change agents on how to
build coherence across difference. We are now in the process of disseminating our findings
and must build consensus on several critical elements of the LATTICE team’s coherence,
including: authorship, data sharing, informed consent, and anonymity.

Another challenge ahead is in regard to adaptability. Our evaluation data show that
LATTICE was a successful adaptation of WEBS, BRAINS, and Peer Mentoring Summits for
Women Engineering Faculty of Color. Adapting the primary research aspect of the project,
furthering knowledge on the social and emotional dynamics of coherent groups working
across differences to dismantle racism and sexism in engineering requires much labor and
thus, long-term funding. Engineers who collaborate with social scientists in such groups
must also divest themselves of the popular sentiment that technical sciences are superior
to social sciences and learn core theoretical frameworks from social studies of science.55

Future efforts by change agents committed to desegregating engineering may consider
designing researchprotocols in accordancewithPAR, so thatpeople leading transformative
work can also be co-producers of innovative knowledge. This co-production of knowledge
facilitated by PAR is a way to bridge the aforementioned divide between the social and
technical sciences. The success of such methodological adaptation may be constrained
by a discordance between the values of PAR researchers and the evaluation standards of
the academy. In other words, the time- and energy-consuming effort and interdisciplinary
expertise needed to engender trust, negotiate boundaries across fields and identities, and
build consensus at every stage of the research process needs to be recognized and val-
ued by funding agencies and promotion and tenure committees. PAR methodological
approaches must also be welcomed by journals and conferences in each change agents’
field.

Finally, even with our success negotiating boundaries and engaging across differences,
therewere still challenges. For example,wehavehad somedifficult conversations related to
boundaries of inclusion and exclusion regarding gender and sexuality. Those conversations
remain unresolved. Practicing intersectionality along vectors of race, gender, and sexuality
while broadening participation in engineering is important work still to be done.

Conclusion

Intersectionality has become an increasingly poignant topic in engineering education
research. Being able to authentically engage with and respect people from different cul-
tures has often been positioned as a fundamental dream of change agents in the social
movement to desegregate STEM, but this vision of inclusivity remains nascent. This paper
contributes to research on inclusivity in engineering by interpreting the ways in which a
coherent group took carewith emotions towork across differences in social identities, disci-
plinary expertise and our personal and professional lives. Combining STS, engineering edu-
cation and critical race feminism,weexcavated coherent practices and strategies that foster
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interdisciplinary collaboration that work across, with, and through various dimensions of
difference in scientific and social identities. LATTICE as a knowledge project wasmade pos-
sible by co-mingling these theories. As guiding principles in our social transformational
work to resist the status quo in engineering, this theoretical grounding kept us adaptable to
the fluid, evolving contexts of systemic oppressions both inside and outside of engineering
settings.

Moreover, PAR amplified our efforts to use intersectionality theory methodologically
in the context of power relations in engineering fields. These frameworks yielded three
actionable strategies to build group coherence across multiple dimensions of difference:
(1) intentionally creating a socio-emotional culture in the group that spans across personal
and professional identities; (2) validating group members’ perspectives; and (3) building
consensus using storytelling. These strategies provided a coherence required not only for
harmonious relations in efforts to serve groupsminoritized in engineering, but also to chal-
lenge traditional epistemic assumptions in engineering, for example objectivity, validation
and the binary between the researcher and the researched.

Our coherent group negotiated boundaries of difference between our personal and
professional identities to contribute to the social movement to end racism and sexism in
engineering. This paper provides a snapshot into the lives of women in academia from
different backgrounds, who came together for mutual support to achieve career success
and collective action to advance inclusion in engineering. This work also demonstrates that
interdisciplinary collaborations between social scientists and engineers are not just instru-
ments of reform in engineering but, rather, a science in and of themselves. Studying how
renegademembers of the academywork simultaneously within and against scientific insti-
tutions and long held, cherished traditions can identify barriers to transforming who gets
to do science and what counts as science.
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