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ABSTRACT
There is a growing body of scholarship in science education that attends to the role of affect as shaping youths' negotiation of

and experiences with disciplinary science practices. As part of the special issue Centering Affect and Emotion Toward Justice

and Dignity in Science Education, in this paper we examine how power and affect shape epistemic negotiations as youth and

adults designed a community survey during a 7th grade biology unit on stress. We used interaction analysis methods to examine

how care for the survey takers co‐operatively emerged as an epistemic ideal when creating a community ethnography. The

epistemic ideal was shaped by disrupting disciplinary practices, negotiating multidirectional powered adult‐youth relations in

the classroom, and youths' positionings in relation with macro‐sociopolitical worlds. How youth characterized care was not

neutral but involved youth experiencing politicized empathy towards survey takers coupled with them taking action against

survey takers potentially experiencing harm through a tool of Eurocentric science (i.e., the survey). Overall, this work con-

tributes to a critically nuanced understanding of how affect is entangled with and visible through the complex powered

dynamics that youth and adults negotiate when engaging in sociopolitical allyship towards more just ways of knowing,

examined through the emergence of epistemic ideals within an explicitly justice‐oriented middle school science curriculum.

1 | Introduction

A growing body of scholarship in science education attends to
the importance of epistemic education in youths' understanding
of knowledge creation in classroom settings. For example,
Barzilai and Chinn (2018) argue that students should engage in
negotiating the epistemic aims, ideals (standards), and reliable
process of science, whereby epistemic aspects of knowledge
creation are woven into their science learning activities. These
social processes of deciding what knowledge is worth pursuing
and how to pursue it, that is, what is elevated as legitimized
knowledge and methods (and who gets to decide) are not
neutral. Inequitable powered dynamics (i.e., racism, colonial-
ism, white supremacy, sexism etc.) have historically structured
Eurocentric epistemologies into the backbone of school systems

and science standards at the expense of recognizing and
elevating minoritized communities' ways of knowing (Bang
et al. 2012; Morales‐Doyle 2019; Pierson et al. 2022; Tan,
Calabrese Barton, and Benavides 2019). Therefore, working
towards equity in school science by disrupting the hegemony of
Eurocentric ways of knowing requires both making visible the
ways in which sociopolitical and sociocultural systems of
oppression shape the processes of knowledge creation, and ex-
plicitly valuing youths' ways of knowing and being in school
science. One way to accomplish this is through the design and
enactment of justice‐oriented curricula (Tan, Calabrese Barton,
and Benavides 2019).

In this study, we investigated the ways power and positionality
shaped epistemic negotiations as youth and adults designed a
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community survey during a 7th grade biology unit on stress.
Our analysis of classroom interactions focused on how affect
was entangled in meaning‐making (Jaber and Hammer 2016a)
around epistemic considerations as youth and adults negotiated
multidirectional powered dynamics in the classroom space. We
asked: How does affect and power shape epistemic negotiations
when developing a community survey in the context of a justice‐
oriented curricular unit? Through interaction analysis (Jordan
and Henderson 1995) of two lessons in which adults (teachers
and researchers) and youth (7th grade students) were con-
structing a community survey to identify community stressors,
we traced how affect and power shaped the ways that different
participants enacted their Rightful Presence in their epistemic
engagement (Calabrese Barton and Tan 2019). Our analysis
reveals how youth and adults decided on care for survey takers
as an epistemic ideal, which guided what questions they asked
on the survey. How youth characterized care was not neutral
but involved youths' politicized empathy towards survey takers
and acting to prevent them being harmed through a tool of
Eurocentric science (i.e., the survey). This work contributes to a
critically nuanced understanding of how affect is entangled
with and visible through the complex powered dynamics that
youth and adults negotiate when engaging in sociopolitical al-
lyship towards more just ways of knowing.

2 | Theoretical Framing and Review of the
Literature

2.1 | Equity as an Epistemic Issue

The U.S. science standards policy document The Next Genera-
tion Science Standards (NGSS) defines science as a “set of
practices and the historical accumulation of knowledge” that
form a foundation for youth to develop a “way of explaining the
natural world” (National Research Council 2013). The ways of
knowing and being that are privileged in this framing reflect
Eurocentric ontologies and epistemologies, sedimented into
U.S. schools and the national standards through a history of
settler colonialism (Bang et al. 2012; Bang and Marin 2015;
Morales‐Doyle 2019; Takeuchi and Marin 2022). Assumptions
regarding the position of humans outside of, rather than within
ecological systems (Cajete 2000; Kimmerer 2013) and notions of
neutrality and objectivity in science are reflected in the sanc-
tioned forms of evidence and disciplinary practices (Haraway
1988; Keller 1992). Being successful in school science, therefore,
requires students assimilating into a Eurocentric ontological
worldview that privileges Eurocentric epistemologies and
methodologies.

Consequently, our understanding of equity necessitates
grappling with issues of epistemology, namely, “whose
knowledge counts? Why? How?” (Tan, Calabrese Barton,
and Benavides 2019, p. 3) and towards what ends (Vossoughi
and Vakil 2018)? Learning environments are also not neu-
tral; rather they are shaped by race, class, sexuality, gender
and more (Philip and Azevedo 2017). Therefore, we need to
examine the social processes of knowledge creation that
shape the ways of knowing and being legitimated in learning
spaces, and the consequences of such for minoritized youths'
science learning. Equity in education is thus concerned with

both what types of knowledge matter towards knowledge
co‐creation and how those social processes unfold in the
classroom. We see an equity‐oriented approach to knowledge
creation as explicitly pushing against settled Eurocentric
epistemologies embedded in science teaching and learning
to expand what counts as meaningful and productive epis-
temic engagement in science (Tan, Calabrese Barton, and
Benavides 2019).

We draw on the Aims, Ideals, and Reliable processes (AIR)
framework for epistemic cognition (Chinn, Rinehart, and
Buckland, and Samarapungavan 2011, 2014) to characterize
the nature of students' epistemic reasoning. We draw on Jaber
and Hammer (2016a) to discuss how epistemic affect—
feelings like frustration or empathy that emerge during epis-
temic negotiations—are entangled with students' engagement
in science and epistemic practices. Through the Rightful
Presence (RP; Calabrese Barton and Tan 2020) framework, we
attend to how power and positionality shape the social pro-
cesses of epistemic engagement in knowledge creation.
Together, these frameworks provided complementary lenses
for us to attend to the affective dimensions of youth and
adults' engagement with the practice of developing a survey
and in particular, negotiating the epistemic aims, ideals, and
reliable processes that mattered to the community of learners.
Such negotiations involved multi‐directional powered
dynamics and revealed care for survey takers as a politicized
emotion and action (Chen 2023; Gunckel and Tolbert 2018;
McKinney de Royston et al. 2017) to disrupt Eurocentric
epistemologies in favor of epistemic heterogeneity in the sci-
ence classroom space.

2.2 | Epistemic Education in Science Classrooms

2.2.1 | The Role of Epistemic Aims, Ideals and Reliable
Processes (Air)

Barzilai and Chinn (2018) argue that epistemic education en-
tails a “deliberate effort to promote learners' epistemic
growth”—and should be an explicit objective in science teach-
ing (p. 354). They draw on the AIR model of epistemic cognition
(Chinn, Rinehart, and Buckland, and Samarapungavan
2011, 2014) and advocate that students’ epistemic reasoning
should focus on three epistemic components‐ Aims, Ideals, and
Reliable Processes (AIR). According to the AIR model: a)
epistemic aims and values relate to the kinds of epistemic
products (e.g., explanations, models, arguments) that a com-
munity would like to attain and the value that the community
places on such; b) epistemic ideals are the criteria, or standards,
by which the epistemic products are evaluated to determine if
the aims have been met (e.g., fit with evidence, parsimony); and
c) reliable epistemic processes are the various methods and
processes by which individuals or a community achieve the
desired epistemic aim (e.g., surveys, experimental designs etc.).
In the case of our classroom community of 7th graders, their
teachers and researchers, we: a) established that the epistemic
aim for the unit was obtaining knowledge regarding what
causes stress in our community; b) negotiated shared epistemic
ideals (criteria) by which we determine whether the aims have
been achieved (e.g., identifying a comprehensive list of
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stressors); c) developed reliable processes—methodological ap-
proaches and tools—for attaining the aims (e.g., deciding what
and how to ask questions for a community survey about
stressors).

Much of the work to date on analyzing and promoting epis-
temic engagement in science classrooms has focused on sci-
entific practices such as modeling, evidence evaluation, and
argumentation (Duncan, Tate, and Chinn 2014; Berland et al.
2016; Ke and Schwarz 2021; Kelly and Takao 2002; Krist 2020;
List 2023; Murphy et al. 2021; Pluta, Chinn, and Duncan 2011;
Ryu and Sandoval 2012; Sandoval 2003). In this scholarship,
the epistemic aims, ideals, and reliable processes legitimated
and accomplished by youth were often aligned with Euro-
centric disciplinary norms and ways of knowing, and the ex-
pectations of the NGSS (e.g., Duncan, Chinn, and Barzilai
2018; Berland et al. 2016; Krist 2020; Ryu and Sandoval 2012).
The AIR framework for epistemic cognition does not inher-
ently privilege particular ways of knowing. However, the
kinds of aims, ideals, and reliable processes that are often
encouraged and supported in science curricula and science
education research have often privileged Eurocentric epis-
temologies, sometimes at the expense of supporting epistemic
heterogeneity that legitimates youths' cultural and commu-
nity epistemologies (Pierson et al. 2022). Furthermore, while
the aims, ideals, and reliable processes that undergird cultural
and community‐based epistemologies may not be at odds with
Eurocentric science, the structures that shape U.S. public
school learning spaces (e.g., the standards, teacher‐student
relationalities, etc.) are largely designed to marginalize non-
dominant communities' ways of knowing and their episte-
mological premises (Morales‐Doyle 2019).

Pierson, Brady and Lee (2023) argue that promoting epistemic
heterogeneity to desettle Eurocentric epistemologies in science
classrooms requires taking learners' epistemic commitments—
defined as dynamic and shifting values that motivate and
inform students' epistemic negotiations—as a starting point for
engaging in scientific practices. They illustrate the important
role that affect, defined by them as students' feelings of care for
different aspects of modeling, shapes youths' engagement in
science practices in different learning configurations and over
time. Our work builds on this research by attending to the role
that affect and multidirectional powered relations played, when
adults and youth negotiated developing the epistemic ideal—
care for the survey takers—while crafting questions for the
community survey.

2.2.2 | The Role of Epistemic Affect

Scientific inquiry is not a neutral practice, with affect shaping
the directions and actions learners take in their inquiry, and
informing how their engagement is stabilized across science
learning experiences (Jaber and Hammer 2016b; Lanouette
2022; Zembylas 2016). As Jaber and Hammer (2016b) indicate,
“epistemic affect” refers to feelings such as frustration and joy
involved in the doing of science and is an integral aspect of
science social processes, specifically those that concern enga-
ging in epistemic activities (i.e., concerning knowledge creation
and critique). From this purview, youths' feelings are

inseparable from their engagement in knowledge creation both
in the moment and across time (Davidson, Jaber, and
Southerland 2020; Jaber and Hammer 2016a, 2016b). For ex-
ample, Lanouette (2022) illustrated how youths' love for certain
parts of the schoolyard was informed by their past experiences
and shaped their choice of sampling site along with what and
how they observed both in the moment and across the unit.
This study showed how epistemic affect and science practice are
entangled (i.e., choice of reliable epistemic processes for sam-
pling and observing) and shaped by sociocultural and historical
relations. Similarly, in their study of 6th grade students' inquiry
with a physical biosphere model, Pierson, Brady and Lee (2023)
describe how learners' feelings of care for the fish and plants
played an important role in shaping classroom‐wide investiga-
tions. Across these studies, youth engaged in science practices
similar to scientists who may have a “gut feeling” that informs
their use of a particular reliable process, or those who express
deep connection with the object of study (feeling for the orga-
nism) that informs the aims and ideals involved in their work
(Keller 1992).

In conceptualizing affect as an integral part of scientists' and
students' inquiry practices and epistemic negotiations, we draw
on a critical feminist lens (Ahmed 2014) to emphasize the
sociopolitical nature of affect in meaning‐making interactions.
We consider affect as encompassing feeling—to experience a
felt intensity (Pierson, Brady, and Lee 2023). We see emotions
as interpretations of feelings, sociocultural and situated, shaped
sociohistorically (Boler 1999; Davidson, Jaber, and Southerland
2020; Lanouette 2022). Explicitly recognizing emotions as non‐
neutral and shaped by histories and ideologies from larger
social worlds reveals how power structures the ways in which
people are in relation with the world (Ahmed 2014). For ex-
ample, a feeling of anxiety while taking a test can be interpreted
as an emotion of despair if there is a history of failure due to
biased questions on prior tests; or it can be interpreted as ex-
citement if there is a sense of a surmountable challenge and
past successes. Emotions are political expressions of how people
are in contact with the classroom world and beyond (Curnow
et al. 2021). We consider epistemic affect as shaping within
science practices (Jaber and Hammer 2016b) and attend to the
sociopolitical powered dynamics embroiled in the affective
dimensions of youths' epistemic negotiations.

Recognizing epistemic affect as sociopolitical does not inher-
ently address the powered differentials that shape whose ex-
periences, values, and emotions are legitimated as productive in
learning spaces. As Tan, Calabrese Barton and Benavides (2019)
argue, “who one is, who one is considered to be, whether and
how one has authority to decide, directly influences the pieces
of knowledge that get distilled as significant” (p. 4). Therefore,
who decides the aims and ideals, and what counts as reliable
processes in knowledge creation is not neutral but a conse-
quence of existing powered social and epistemic hierarchies and
processes. By focusing on these social processes, we examine
the powered dynamics that shape how and when forms of
epistemic affect emerged and were entangled with the devel-
opment of legitimized epistemic aims, ideals, and reliable pro-
cesses. We argue that a better understanding of epistemic
engagement in classrooms hinges on analyses that illuminate
the role of affect and the dynamics of power and privilege,
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without which we limit the possibilities for equitable epistemic
education. To do so, we draw on the RP framework (Calabrese
Barton and Tan 2020) to guide both our design of equitable
learning environments and our critical analyses of knowledge
creation in these environments.

2.3 | Rightful Presence: Beyond Equity as
Epistemic Inclusion

2.3.1 | Tenets of the Rightful Presence Framework

The RP framework (Calabrese Barton and Tan 2020) frames
equity as beyond inclusion and explicitly focuses on disrupting
the sociocultural and political powered dynamics that shape
how participants engage in knowledge creation (i.e., who is
recognized as a knower), what epistemologies are privileged
within learning spaces and towards what ends (Tan, Calabrese
Barton, and Benavides 2019). Schools and classrooms are deeply
politicized spaces where teachers and adults (re)produce his-
torically entrenched powered dynamics through their role as
“hosts” extending rights to “guests” (students): deciding who is
allowed into the space, how the “guests” (i.e., the youth) must
participate/behave, and what kinds of knowledge are legiti-
mized in those spaces (Calabrese Barton and Tan 2020).

Working towards youths' RP in learning spaces involves adults
working as sociopolitical allies who cede power to youth to re‐
author the “rules of the game” (Calabrese Barton and Tan
2019). This entails: a) recognizing learning as a political struggle
where teachers work as allies with youth in reauthoring and
transforming what it means to participate in science; b) making
visible the intersectional axes of sociocultural and political in-
justices that youth experience while amplifying the possibilities
for new transformative futures; and c) a collective disruption of
guest/host relationalities whereby powered hierarchies are
challenged through disrupting what it means to know and do
science in schools (Calabrese Barton and Tan 2020). Across
these three tenets is an understanding that issues of equity that
emerge in learning spaces are at once sociopolitical, multi‐
scalar (at the micro‐interactional, group‐classroom, and macro‐
community/national/global scales), and deeply entangled with
epistemology (Tan, Calabrese Barton, and Benavides 2019). The
RP framework provides a critically informed theoretical lens for
supporting more equitable ways to engage youth in epistemic
education.

2.3.2 | Rightful Presence: Making Present Practices to
Support Epistemic Heterogeneity

Key to enacting the RP tenets is the design of curricula that “make
present” the many systemic oppressions that are manifest in
classrooms through local science teaching and learning practices
(Calabrese Barton and Tan 2019). “Making present practices” are
designed into curricula to make explicit and intentionally engage
with how historically sedimented sociopolitical powered dynamics
emerge in and shape local classroom practices (Calabrese Barton
and Tan 2019). Some examples of making present practices include
youth and adults collaborating on the design and analysis of a

community ethnography to learn about and take action against
injustices structured in their school community. Calabrese Barton
and Tan (2019) describe how the engineering curricula they deve-
loped incorporated epistemic toolsets to make present youths' ways
of knowing and being in the world that are often missing in schools
as a result of systemic injustices. The overall curriculum focused on
how to “make my classroom more sustainable.” Here, sustainable
indicated a space where youth could bring their whole selves into
the learning and fully participate in it. In the unit, youth and adults
pursued epistemic aims of identifying and characterizing commu-
nity experiences of injustices so that the final unit project involved
finding solutions to the sustainability problems identified (Tan,
Calabrese Barton, and Benavides 2019). Epistemic toolsets in the
curriculum, such as a community ethnography through which
youth surfaced and learned about local injustices, made present
youths' voices and centered their concerns (Calabrese Barton and
Tan 2019). Through the unit, youth and adults negotiated multiple
epistemologies (e.g., student community‐based epistemology,
Eurocentric science and engineering epistemology) to: 1) make
explicit connections between macro‐sociopolitical structures of
oppression (racial discrimination) and their local experiences of
those injustices (race‐based bullying) and 2) scaffold the transfor-
mation of their classrooms into less violent and more sustainable
spaces1 (Tan, Calabrese Barton, and Benavides 2019, p. 30).

Enacting RP during epistemic negotiations requires that teachers
and youth confront their powered positionalities to address the
sociopolitical issues that were made visible when community and
youths' epistemologies were elevated in the classroom space (Tan
and Calabrese Barton 2017). We see RP as providing a critical
theoretical and analytical lens in informing our design of a learning
environment that aspired to disrupt the powered hierarchies that
often shape how epistemic ideals and reliable processes emerge in
classroom spaces and privilege a Eurocentric epistemology. As such,
the curriculum that youth engaged with in this study (described
next) was grounded in both the RP and AIR framework.

3 | Study Context

This work is part of a larger grant‐funded project to develop a
middle‐school science unit through critical participatory design
research methods (Bang and Vossoughi 2016) in collaboration with
youth and teachers from the local district in a sanctuary city in the
NE‐US. After a year of collaborating online, the design team of
middle‐school youth, teachers, and university researchers developed
a 7th grade science unit on stress in our community (Duncan et al.
2023). The unit investigated stress as a non‐neutral biological phe-
nomenon affecting multiple body systems, shaped through various
systems of oppression (racism, classism, sexism etc.); it included 6
lesson sets and lasted 8‐weeks (80‐min science classes). The unit
was piloted in Spring 2022, in one 7th grade science classroom at
Oak elementary school with 19 students. The design team of 7th
grade youth were selected by the teachers on the team and were
from the same school district as Oak elementary (but not the same
school). Oak elementary is in a medium sized district with multiple
K‐8 schools that serves a predominantly immigrant population
where 90% of the students identify as Hispanic2 and most families
(77%) are eligible for free and reduced lunch. Most of the students
in the classroom did not verbally communicate their identity as
non‐cisgender, with one youth identifying as a transgender person
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(the youth did not consent to be part of the study, so we have
excluded analysis of that relational positioning in the paper). Youth
self‐selected to be part of the study and chose their own
pseudonyms.

Grounded in the RP framework (Calabrese Barton and Tan
2019) the unit engaged students in: a) learning about the
biology of short term and long term (chronic) stress; b)
identifying stressors in their community through community
ethnography practices to design for valuing the youths'
community's ways of understanding stress; c) linking local
stressors to broader sociopolitical policies and structures
(e.g., racist immigration policies, housing segregation, and
educational inequities); d) linking local stressors to
inequitable policies and structures in their school and dis-
trict; and e) developing “proposals for change” targeted at
unfair policies and structures, such as a new dress code
policy to replace the uniform and a new universal bathroom
policy to promote equitable and consistent policies. The unit
toggled between youths' individual embodied experiences
(e.g., mapping how stress feels in our bodies) and local and
national sociopolitical contexts (e.g., health disparities
caused by the stress of racism in the town and nationally).
The unit attended to youths' RP by making sociopolitical and
sociocultural injustices that they experience everyday ex-
plicitly visible and consequential for science learning.
The proposals for change were the culminating design out-
come of the unit that entangled biological processes with
local and macro‐historical and sociopolitical structural
inequities. Changing unfair policies and practices in the
school required adults work with youth as sociopolitical al-
lies towards transforming the reproduction of inequity in
their schools.

In this article we present our analyses of episodes that occurred
2 weeks into the unit, when youth were tasked with creating a
community survey to collect data on “what causes stress in the
community.” Over 2 days, Rishi and Ravit co‐facilitated the class's
creation of a pilot survey through a combination of small and
whole‐class group work. The initial survey was piloted with other
7th graders in the school, revised by the class, and sent out to
middle and high school students and teachers in the district. Epi-
sodes analyzed include the pilot survey creation (episode 1) and
revision (episode 2) lessons. Before the pilot survey creation epi-
sode, the adults told the youth they would create a survey to find
out what causes stress for people in their community. The youth
then worked in groups to propose questions for the survey. The
whole‐class engaged in a discussion on each groups' suggestions to
decide whether they would ask the question on the survey or not.
The adults did not explicitly tell youth they were to develop reliable
processes for achieving the epistemic aim, but did encourage the
youth to consider whether each question would “help us learn
about stress in the community.” Therefore, in each episode, youth
and adult facilitators engaged in group discussions to decide what
and how to ask questions in their survey. At the time of this study,
the lead (science) teacher—a cis‐female immigrant from a Middle
Eastern country—had taught the youth for half a year in‐person.
The support teacher—a Black and African American cis‐female—
began working at the school a week before the unit enactment. In
addition, two university researchers—Rishi a genderqueer (they/
them) South Indian Canadian immigrant, and Ravit a white

cis‐female Israeli immigrant and naturalized US citizen—helped
facilitate discussions.

4 | Methods

Data for this study includes field notes, PowerPoint slides, and
audio and video recordings of whole‐class and small‐group
discussions. Youth recorded as part of small‐group discussion
(Batman, Ren, Bella, Travisloot, Darlenis, Micky, Juan
White Wall, Rose, MBC1B) were focal youth for the larger
study. We analyzed episodes that involved meaning‐making
around the creation (episode 1) and revision (episode 2) of the
survey. We used interaction analysis methods (Jordan and
Henderson 1995) to trace the emergence of care as an epistemic
ideal when deciding reliable processes for learning about stress in
the community. We identified hot‐spots (Jordan and Henderson
1995) as moments when epistemic affect became entangled with
and sustained through epistemic negotiations. These were
identified when reviewing the data as moments when youths'
expressed feelings of resistance (Travisloot in episode 1) or ex-
citement (class chatter in episode 2) were sustained through the
interaction. We then traced how meaning‐making around care
for survey takers' feelings was co‐operatively constructed
(Goodwin 2017) through youths' and adults' body positioning
and utterances in the whole‐class space and youths' small‐group
interactions across the lessons. Care as an epistemic ideal and
construct was not chosen a priori but emerged as important
when we paid attention to the moments when affect shaped
epistemic negotiations.

Co‐operative action refers to the co‐operative construction of
something (in this case an epistemic ideal) through joint‐
activity that involves humans “performing specific operations”
such as “decomposition and reuse with transformation—on
materials provided by another” (Goodwin 2017, p. 6). We
identified how youth and adults took up substrates—the “local
public configuration of action that is operated on to build the
next action” (Goodwin 2013, p. 11), and transformed them to-
wards the co‐operative construction of care as an epistemic
ideal. Tracing the take up, transformation and re‐use of sub-
strates aided in following how participants built on each other's
utterances during epistemic negotiations. This identified what
kinds of and whose epistemic questions were elevated (or not)
to whole‐group spaces, revealing the powered dynamics that
shaped which epistemologies were legitimized in the classroom.

Analyzing the co‐operative production of participants' speaker roles
and actions helped trace how participants were aligned (or not)
with each other (Goodwin 2007). This revealed how adults and
youth negotiated powered dynamics through meaning‐making as a
joint‐activity. For example, this study occurred in a conventionally
structured public‐school classroom where the adult facilitators
occupied the front of the class, and the youth were seated at their
desks (Figure 2). We noted moments when participants shifted
their talk and action against this structure as an expression of affect
as sociopolitical emotion, or resistance (Boler 1999). These shifts in
the participation framework were indicative of disruptions to the
settled powered dynamics that shape classroom spaces and made
visible how affect was entangled with epistemic negotiations
(e.g., when youth loudly disagreed with adults—Travisloot episode
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1—or adults hesitated by moving their bodies and gaze away from
the youth—line 54).

5 | Data Analysis and Findings

5.1 | Episode 1: “That's Just Gonna Make Them
Upset”: Care for Survey Takers as an Epistemic
Ideal

We present our analyses of two episodes that occurred when the
class was developing the survey, as part of the community
ethnography tools used, to determine what causes stress to
members of their community. Episode 1 occurred during the
initial development of the pilot survey and focused on a ques-
tion about income. Episode 2 focused on a question about
survey takers' gender and occurred during the pilot survey
questions revisions lesson (before it was sent out to the entire
district). Taken together the episodes illustrate how: a) meaning
making and epistemic negotiations were shaped by epistemic
affect, b) extractive (Eurocentric) data collection practices were

desettled by youth and adults disrupting teacher‐student pow-
ered differentials, c) epistemic affect materialized as politicized
care (McKinney de Royston et al. 2017) that informed the
emergent epistemic ideal of care for survey takers, and d)
multidirectional powered dynamics and positionalities in the
classroom and macro‐sociopolitical worlds shaped forms of
allied political struggle and Rightful Presence in the space.

The first episode began when Ravit oriented the class to a
proposed question about survey takers' income (See Figure 1).
In this episode, adults and youth discussed whether to ask
about income on the survey. We use it to illustrate how youth
and adults' feelings of discomfort with asking about income
emerged as politicized emotions that informed the development
of care as an epistemic ideal. This prompted action through a
refusal to ask the question on the survey.

Transcripts follow Jeffersonian notation (Jefferson 1984).
Briefly, capitalized words indicate emphasis in speech, [] indi-
cate overlapping talk, actions and changes in pitch are noted
in (()).

FIGURE 1 | Slide displayed in front of the class with each group's proposed questions.
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Ravit facilitated the discussion with an invitation for youth to
contribute to epistemic negotiations—here, what information is
necessary to better understand stress in the community (i.e.
survey takers' income) and how to best collect that information.
This is visible when Ravit's question [1] initially positioned the
youth as tasked with deciding whether they “wanted” to ask
about income, but then shifted to authoring a clarifying ques-
tion first: did they know what income meant? Embedded in this
approach to eliciting youths' input was also an invitation for
youths' rightful participation in the survey design, visible here
through Ravit's body movement away from the board and to-
wards the youth (Figure 2), and through both adults' subse-
quent encouragement of youth to share their perspectives. In
these initial meaning‐making interactions around the word
“income,” Ravit's utterance “right” [4] took up Travisloot's
substrate “money” [2] as aligned with her expectations. The
initial question was then re‐animated [6] and discussed. Did
they want to ask survey takers: 1) what their income was, and 2)
how to ask the question.

Within the curricular framing of the survey as a tool to “find
out” what causes stress in the community (epistemic aim),
Ravit's question [6] served as an invitation for the youth to
consider whether asking about income would be a reliable
process for achieving this epistemic aim. That is, Ravit
invited youth to engage in an epistemic negotiation—
considering what knowledge about survey takers (i.e. their
income) should count as part of a reliable process to learn
about community stressors. Immediately, there was a
vocalized difference of opinion [7, 8]. Travisloot's increased
[7] pitch indicated strong disagreement and a counter‐
positioning relative to other youth who agreed [8]. Ravit's
utterance acknowledged this disagreement by urging youth
to consider who the survey takers would be and reanimated
the three groups the class had decided to survey [9]. In these
moments, both the aims and processes associated with
“learning what causes stress” were shaped through Ravit's
powered enactment of a reminder—that the youth ought to
consider the survey takers' age grouping.

FIGURE 2 | Rishi, Ravit, and the lead science teacher positioned at the front of the class with youth seated at their individual desks. Each desk

had plexiglass attached to it.
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Youths' participation in the epistemic negotiation was en-
couraged through the facilitators' body movements and utter-
ances: they took up Travisloot's resistance and meaning‐making
around reliable processes during the discussion [11, 13, 15, 16],
moved their bodies towards the youth, shifted their gaze to each
youth speaking, and animated (re‐voiced) youths' contributions
to the whole class [13, 18]. Each of these moves contributed to
disrupting historically entrenched powered differentials where
adults are the only deciders of who is a knowledge expert in the
classroom. Here, the adults' moves encouraged youth discussion
around what knowledge should count and how.

The youth began to structure in a consideration for survey takers'
experience—and not just considerations of what information would
be useful data—as part of what would make for a reliable process.

When negotiating reliable processes, Travisloot took up the condi-
tion posed by Ravit regarding who survey takers would be [9] and
the initial meaning‐making around income that was related to the
amount of money a person “got” or their “paycheck” [4,5]. He
transformed it into a reason for why the question would not serve as
a reliable process towards their aims: it would be “weird” because it
was not a question that middle schoolers could answer, assuming
they did not earn an income [10]. In contrast, Ren's utterance
reasoned in favor of asking the question about income [17]. He
recruited substrate from an earlier lesson where youth studied
graphs that illustrated the relationship between higher stress and
lower income. He positioned that as a justification for why asking
about income would result in a more reliable process for obtaining
information about stress. Who the survey takers were and what
appropriate (non‐weird) questions would be, mattered. By changing
the format of the question [12], the class could still ask about
income as a reliable way to collect data and do so without sub-
jecting the survey takers to “weird” questions.

Rishi's reanimation [18] of Ren's utterance then transformed
the aims of the survey from considering lower income as
causing stress for “people” or “them,” to “your family” and
“you.” Here, Rishi reconfigured the aim of the task from
gaining information about a generalized “them,” to a more
personal “you” and “your family.” The ethics entangled in

their goal (survey data collection) no longer concerned an
unknown “other,” but rather the youth in the classroom and
their families. This was accompanied with Rishi enacting
power around the development of reliable processes in
transforming the issue at hand from whether to how to ask
about income.

Few youth suggested asking the question “straight on” or in
blunt ways. Travisloot then suggested “teleporting” survey
takers to “three separate quizzes”, “depending what age they're
like”. Despite having initially resisted including the question in
the survey [7], Travisloot's subsequent utterances and the class's
acceptance of a “teleporting” function as a reliable way to solve
the dilemma led the group to the verge of a resolution. Ravit,
however, called for the class to pause.

Ravit's question [19] built on a consideration for survey takers'
experience and leveraged affect (i.e. a feeling of potential dis-
comfort for survey takers), to “trouble” the group's decision to ask
“exactly how much money” people make. In this move, Ravit ex-
plicitly recruited affect as an important consideration in data col-
lection; she invited the youth to consider how survey takers would
feel, as important in developing reliable processes towards the
epistemic aims. This led to a consideration of the ethics of data
collection, as macro‐sociopolitical powered dynamics became en-
tangled with the class's epistemic negotiations.

Meaning‐making around survey takers' “comfort” when engaging
with a data collection tool (the survey) was shaped through the
youths' relations with systemic powered dynamics concerning data
surveillance and privacy. They raised issues around data theft [23]
and cited excessive data extraction practices [25] that are often
abused by “companies” [29] who could “steal all their (survey
taker's) information” [23]. Indeed, prior research has shown that
youth understand data and statistics that they analyze as non‐
neutral and socially situated resources (Radke et al. 2023;
Stornaiuolo 2020). This exchange illustrates how youths' prior
knowledge about the sociopolitical aspects of data science mattered
as part of their epistemic negotiations. The affective impact and
ethical consequences of the epistemic tool they were creating were
not separate from the sociopolitical dimensions. And adults
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ratifying and encouraging those entanglements as legitimate con-
cerns [28, 30, 32] supported youths' RP by making present
(Calabrese Barton and Tan 2019) systemic injustices as integral to
youths' epistemic practices in the classroom. Considering the
affective impact on the survey taker when developing reliable
processes made visible sociopolitical powered dynamics that con-
tribute to the reproduction of extractive data collection practices.
Survey takers' experience—their feeling of stress—emerged as a
non‐neutral politicized emotion, reflective of youths' experiences
with the politics of data surveillance and privacy. Analysis of the
subsequent interaction shows how this led to care emerging as an
epistemic ideal that involved empathy for the survey takers.

As the interaction continued, youth and adults considered
how a question on income might be asked in a “less specific
way” [26], to avoid extractive practices that “companies”
use. However, tensions soon emerged within the group. A
few youth argued to keep the question on income by asking
it in a generalized way (e.g., income ranges) so that it could
protect survey takers' privacy while also meeting the epis-
temic aim. Others, like Travisloot, did not agree. When Rishi
asked the class “do we feel good about asking income like
this: not enough, enough, and a lot?” Travisloot responded
with a loud “NO.” His misalignment with Rishi and dis-
comfort were made visible through the raised volume of his
utterance, his gaze that shifted up from his desk towards
Ravit, and the “no. . I don't know about. .” that followed,
mumbled softly while looking down at his desk. Ravit, now
positioned in the front of the class, shifted her gaze to Tra-
visloot, moved towards him and placed her hand on top of
the plexiglass around his table (Figure 3).

As Jaber and Hammer (2016a) have illustrated, youths' feelings
play an important role in how they engage in epistemic prac-
tices. Here, Travisloot's initial response—the loud “NO”—

followed by the shift in gaze and soft “no” indicated that he felt
discomfort with the process that the class was about to agree on.
His stance on the issue was also a minoritized position in
relation with the majority of youth and Rishi, who vocally
supported asking the question on income. Analytically focusing
on Travisloot's expressed feelings (through his body movements
and the volume and tone of his utterance) indicated how he and
the adults negotiated powered differentials to support his RP.
Travisloot's initial gaze at Ravit and subsequent gaze at his desk
(Figure 3) served as an invitation for her to engage with him as
a sociopolitical ally in the moment (Calabrese Barton and Tan
2020), and honor his discomfort (i.e. epistemic affect) as
important in the discussion. Ravit's ratification of Travisloot's
affective experience as relevant to the epistemic negotiation [33]
supported his RP in the space.

When prompted to share his “reservation” [33], Travisloot
animated the feelings of stress around getting paid that a survey
taker might experience if their income is low. He argued that
not attending to survey takers' experience would lead to
unreliable processes (i.e., incomplete data because survey takers
would get stressed and not fill out the survey) and result in a
failure to meet the epistemic aim (learning what causes their
community stress). Furthermore, as the youth were learning in
the unit, stress was not an innocuous discomfort but responsi-
ble for causing serious long‐term health issues, with racialized
communities being overrepresented in those who experience
those harms. Here, Travisloot was pushing for the class to not
only be empathetic towards survey takers who might experience
stress, but also take action against that possibility by not asking
about income.

Eurocentric framings of data collection position the negoti-
ation of harm caused to research “subjects” as important
(e.g., IRB protocols to protect subjects), but balanced against

FIGURE 3 | (A) Travisloot utters a soft “no”, gazing down and (B) Ravit moves towards Travisloot [33].
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what is seen as necessary for the reliability of the process of
data collection and meeting research epistemic aims. Asking
about income to ascertain whether it is a source of stress was
seen as relevant to the aim here, hence arguably necessary,
for a reliable process. Here, Travisloot, centered affect
(survey takers' feelings of stress) in challenging the stan-
dards (ideals) governing what counts as a reliable process
(i.e., what was appropriate and sensible to ask [34]). Fur-
thermore, the affective dimensions (loud ‘no’ when reason-
ing about the income question) that emerged as part of
Travisloot's within science practices (Jaber and Hammer
2016b) pushed the class to show care (Gunkel and Tolbert,
2023) towards survey takers. Through the unfolding inter-
actions [23–34], care was co‐operatively constructed
(Goodwin 2017) as a politicized feeling (McKinney de
Royston et al. 2017), informed by the sociopolitical [23–32],
that involved youth taking action [34] to address perceptions
of reliability of the survey.

Initially, Ravit argued that “we can leave that question to the
end” [35], a practice she admitted was a “bit of a trick” [39]
to ensure participants would continue the survey despite the
emotional cost. Although initially ratifying Travisloot's
resistance as a “good point” [37], Ravit authored [35] and
Juan White Wall re‐animated [38] a solution that reified
extractive practices in data collection, misaligned with
meaning‐making around the sedimenting ideal of care for
survey takers' experience of stress. While a “good point” [37],
the aspect of Travisloot's resistance ratified as significant
here, was that of having a reliable process—making sure the
survey takers did not leave the survey. Therefore the “bit of a
trick” [39] Ravit proposed by moving the question to the end
illustrated one form of deceptive practices. Such practices
were and continue to be used in Eurocentric approaches to
data collection. If “we” “leave the question to the end,” then

“they”—the survey takers—can “do the rest,” allowing the
class to ask about income while maneuvering around the
ideal of care for participants to not feel stress. Travisloot
then responded, “if we put it at the end then we're gonna
run into the same problem. They might just like leave the
quiz like unanswered and we'll never get their answer.” That
is, survey takers' experience of stress would lead to
unanswered surveys (quizzes); the class could both cause
potentially stress to survey takers while also not accom-
plishing the aim.

A short pause in the group dialogue ensued, when Mario
gazed up at Ravit and said “let's take that out.” Ravit took up
this substrate by suggesting the class had two options; to take
the question out or put it in the end. She then positioned the
epistemic negotiation they were engaged in as concerning
“how critical the (income) information (was) for us”. In this
move, the emerging epistemic ideal of care for survey takers

was pitted against an epistemic ideal of having complete and
accurate data to fulfill the epistemic aim (finding out what
causes stress). Mario held a small white board above his head
that read “take it out” (Figure 4) and began to chant “Take.
It. Out.” This literal in‐the‐classroom protest galvanized the
students against the income question. Shortly after the
chanting began, Rishi asked the class to vote on whether
they wanted to ask the question or not and the majority of
youth voted to take the question out. In this episode, adult
and youths' refusal to ask the question in their survey
allowed their community to not‐participate (Switzer 2020) in
an activity that could cause harm, possibly missing out on
relevant information about causes of stress. An emergent
epistemic ideal, reflexive of multiple epistemologies and fo-
cused on care for the survey takers only came to be through
sociopolitical struggle.

FIGURE 4 | Mario holding a whiteboard above his head and chanting “take it out.”
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Care for survey takers was ratified by the adults (in positions
of power) as an ideal informing reliable processes for
developing the community survey when this epistemic ideal
was aligned with the curricular epistemic aims. Importantly,
unlike Juan White Wall and Travisloot's earlier suggestions
of offering survey takers the option to opt out of answering
the question, the refusal to ask the question entirely was: a)
not neutral but rather shaped by youths' and adults' affective
dimensions (i.e., youths' feelings of discomfort and adults
experience of stress)—politicized emotions reflective of
complex histories and sociopolitical powered dynamics
around data privacy and surveillance; b) illustrated the
importance of disrupting and reshaping powered dynamics
in classrooms towards enacting care as empathy and action
for their community; and c) challenged what knowledge
counts as part of rigorous epistemic science practices (Tan,
Calabrese Barton, and Benavides 2019) thereby disrupting
Eurocentric approaches to data extraction in the science
classroom.

In the next episode, care for survey takers emerged as a sedi-
mented ideal informing reliable processes for data collection
and was recruited by Rishi towards advocating for the well‐
being of gender‐minoritized community members.

5.2 | Episode 2: “What If Someone Wants to Be a
T‐Rex?”: Care for the ‘Other’ Gendered Survey
Taker

The next day, youth analyzed the pilot survey results (having
distributed it to a selection of other 7th graders at their
school) and refined the questions to create the final survey.
This episode focused on the class's analysis of responses to
the open‐ended survey question “what is your gender”,
where one of the responders wrote in “transformer” (See
Figure 5). The analysis focused on the whole class discussion
and three focal groups' small‐group interactions. We illus-
trate how youth and adults negotiated complex multi‐
directional powered dynamics to develop reliable processes
that would adhere to the epistemic ideal—care for the
gender‐minoritized survey taker. The transcript is organized
in tables to indicate simultaneous interactions in various
spaces. Whole‐group discussion line numbers are noted in
numbers [41‐57], Ren and Batman's interactions in alphabets
[A–U], and other groups in roman numerals [i–x].

Initially, youth in the whole class [40–48] (Figure 6) and
small group interactional spaces [Batman and Ren – A–D]
positioned some of the survey responses as not “valid” [47],
where “the fact that someone put transformers” [B] was an
illustration of survey takers having “fooled around” [47]. In
the whole‐class discussion, Rishi re‐animated Juan White
Wall's utterance but re‐authored him as “not wanting to
judge peoples' gender” which positioned “transformer” as a
potentially valid gender option [48]. Rishi enacted power—
as an insider who is trans and an adult in the room—when
they3 animated Juan White Wall's utterance to the whole‐
class and authored his meaning‐making around transformer

as him not wanting to enact a deficit positioning of survey
takers' intentions. Here, Rishi transformed Juan White
Wall's substrate [47] to author empathy towards survey
takers—that survey takers are not judged by their identity
descriptors.

While this empathy for survey takers was framed as important,
“transformer” remained an invalid option and the question had
to be amended to be “helpful” [48]. Asking an open‐ended
question about gender was seen as an unreliable process
because it resulted in responses perceived as less helpful to-
wards the epistemic aims (collecting data about participants'
gender). In doing so, the boundaries around gender options that
would be valid were defined by whether they were “helpful” or
not: Male/boy, Female/girl [47], options offered by Juan White
Wall, and “transgender and not sure” offered by Rose in the
next turn of talk. Next, Rishi addressed the whole class and
asked, “how do folks feel about those four categories?” and the
class erupted into several small‐group interactions. The small‐
group chatter was significantly more animated and louder than
their discussions regarding any of the other questions on the
pilot survey they analyzed that day. This suggested youth felt
excited and had an interest in engaging in this epistemic
negotiation (Figure 7).

Ren's giggling [F, L] and Batman's performance of a surprised
whisper [H] indicate how their interactions involved affect—
here expressed through play and humor—that led to a more
serious consideration for their decisions, that is, epistemic
negotiations regarding reliable processes—what response
options to provide. Batman and Ren [F–N] reasoned through
the options for gender taking up substrate from the whole class
discussion towards a serious consideration of “not judging”
survey takers' intentions [48]. Batman argued for keeping an
open option—“other” [J] – because “what if someone wants to
be a T Rex?” [K]. Initially received as a humorous response—
evidenced through Ren's giggling [L]—Batman then re‐
animated his question, “what if someone wants to be” [M].
While his utterance was cut off by Rishi speaking into the whole
class space [49], Batman built on the play he and Ren engaged
in [F–H] where transformers could be a possible and valid
option. If so [K], then providing an open space for survey takers
to express an unlisted or unexpected gender would be neces-
sary, as evidenced through his support to “just do other” [J].

FIGURE 5 | Slide displayed in the front with pilot survey results to

the question “what is your gender.” (Box around transformer added for

emphasis).
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Yet while open to providing space for survey takers' identities
(say, if they identify as a T Rex), the positionality of “other”
gendered people in relation to heteronormative genders was not
neutral. As Bella suggested [i] and indeed reflected in earlier
utterances [47, 48], survey takers were to be offered male/boy,
female/girl and “THEN” options such as “not sure” and “other”
[i]. Neither of the gender binary categories were questioned
(boy/male; girl/female). They emerged as obvious options,
indicating an assumed acceptance and shared orientation
around heteronormativity structured into their collective un-
derstandings of gender (Ahmed 2006). This emergent gender

hierarchy is also mirrored in broader data collection practices
(and assumed reliable processes) that (re)produce harm by
maintaining the invisibility of non‐cisgender identifying com-
munities through the heteronormativity that structures quan-
titative methods and often excludes those outside the borders
(Guyan 2022). In the classroom, students considered the con-
ditions of reliability—whether and how to include or account for
the nonnormative “other” in their survey. Negotiations around
this question were propelled by epistemic affect (empathy and
playfulness) about responses and what would count as a valid
response.

FIGURE 6 | Rishi at the front, and Batman and Ren seated at the back corner at the start of this episode.
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Rishi recruited care as an epistemic ideal (from the
previous day), and through these emerging interactions
began to make present (Calabrese Barton and Tan 2019)
injustices that non‐cis‐gender identifying people experienced
(i.e., being minoritized through the gender hierarchy). Bat-
man and Ren's interactions illustrated the ways that some
youth reasoned around how to care for survey takers—

showing empathy by not judging their chosen gender and
taking action by making space for their right to gender self‐
determination through survey options (i.e., having a space
for ‘other’ as suggested by Batman [J]). By enacting care as
action towards gender self‐determination, youth and adults
were also negotiating survey takers' RP within the structures
of a Eurocentric epistemology.

FIGURE 7 | (A) Batman and Ren engaged in conversation [F–N]. (B) Bella addressing Darlenis, Rose and MBC1B [i].
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Rishi authored themselves as an explicit insider and knower of
a specific survey taker's experience—a genderqueer person who
did not have their gender identity listed on a survey [49]. They
framed this context and insider knowledge (i.e. the stress that
might be caused by not having one's gender listed as an option)
as important by shifting their positionality from the in‐the‐flesh
gender minoritized survey taker, to that of a survey designer—
with the youth (‘we’)—making a survey about stress. Further-
more, Travisloot's contributions the previous day and the sedi-
menting epistemic ideal of care were recruited as consequential
for survey design. “We”—the survey designers in a position of
power—didn't “wanna ask questions in a way that may cause
stress.” Therefore “we” had to carefully consider how to account
for the minoritized survey taker—embodied by Rishi in this
context. In this way, Rishi recruited their positionality as a
gender‐minoritized person towards making present (Calabrese
Barton and Tan 2019) the injustices that non‐cisgender people

experience when engaging with Eurocentric data collection
tools (i.e., multiple‐choice questions about gender). By author-
ing themselves as an explicit insider, Rishi positioned the youth
and adults as needing to consider the feelings of people like
them—a gender minoritized adult in the room—as part of
designing reliable processes4. Youth were tasked with consid-
ering their power in being able to cause stress through the
survey they were designing. Rishi worked in the capacity of a
sociopolitical ally for non‐cisgender community members,
when they recruited the class in recognizing their (the youths')
power to potentially cause harm without a careful consideration
of the options offered in the survey. Rishi did so while also
acknowledging that there might be a generational difference in
how the youth frame categories of gender—an invitation for
multiple epistemologies regarding gender construction and
identity. Yet the youths' task of realizing their powered posi-
tioning was not simple.

FIGURE 8 | (A) Batman and Ren engaged in conversation [O–U]. (B) Travisloot, Darlenis, Micky and Juan White Wall discussing gender and

sexuality [ii–x].
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Despite Rishi situating the youth as knowledgeable about
“other ways that people identify” [49], across both groups
(Figure 8) youth didn't “even know what gender is” [x], further
illustrating the heteronormativity structured into the socio-
cultural milieu of the classroom space. Across the two inter-
actional groups [O–U, ii–x]: Ren offered a list of sexualities
[O,Q,T] that Batman rejected because “it didn't have (to be) a
long list” that might not fit in the space provided for the survey;
and Micky and Juan White Wall advocated for “gay” [ii] and
“homosexual” [vii] which Darlenis explained was a sexuality
[v]. Their animated discussions and recruitment of terms
(pansexual, gay etc.) indicated an awareness around non‐
heteronormative identities and a desire for people who identi-
fied as such to be included in their survey. Arguably there could
have been a richer conversation on the meanings of those terms
and the relationality between gender and sexuality. However,
the potential of collective sociopolitical allyship struggle was
attenuated by intersecting power dynamics, visible when the
negotiation was then brought to the whole class space.

Travisloot's utterance [50] animated and elevated the confusion
many youth in the class felt around gender and sexuality—what
each term meant and the difference between these terms—to
the whole class space. Rishi's initial expression of enthusiasm to
invite Travisloot's question—moving quickly towards him and
bending down to listen (Figure 9B)—followed by their pause,
stuttering [54], and shifting gaze towards the floor (Figure 9C),
then to Ravit and finally the lead teacher (Figure 9D), indicated
a shift in their affective experience and footing (Goffman 1981)
in relation to the youth. Rishi shifted from the confident
knower and evaluator of the options for gender (evidenced in
body position—Figure 9A—and non‐hesitant speech when ut-
tering “I am going to suggest” and “I like these” [50]) to visibly
uncomfortable (Figure 9B,C), feeling unsure about how to
answer the question posed [54], and gazing at the lead teacher
(Figure 9D) for approval [55] once they responded to Travisloot.

Rishi's talk and action suggested they were comfortable with
embodying the fleshed out non‐gender conforming survey taker

and sharing their experiences of stress and why they were
important to consider when making the survey [49]. However,
Rishi shifted out of this insider positioning to hesitating when
having to explain the difference between sexuality and gender
and they did not share their knowledge as an insider in this
regard. During the daily debrief between Rishi and Ravit, Rishi
noted that Travisloot's question made them “anxious and
stressed in the moment” as they weren't “sure what is allowed
in terms of sexuality talk at the middle school level”. Further-
more, they noted that asking about sexuality felt very
personal—as the only adult in the room who was openly queer‐
identified—and that they weren't ready for that conversation
with the youth yet.

Disclosing and embodying non‐heteronormative identities often
puts queer and trans‐identified adults at risk in school settings
(Keenan 2022). Rishi's hesitation [54] illustrates the multi‐
directional powered negotiations that queer adults face, when
working towards youths' RP in classroom spaces. Rishi's affec-

tive disposition (i.e., their hesitation) indicated their complex
positioning within the space: 1) as the epistemic authority on
issues of gender and sexuality by virtue of their identity, 2) as a
powered adult facilitator in relation with the youth, and 3) as a
researcher ‘guest’ in relation with the teacher and school ‘hosts’.
Being out as genderqueer and making present injustices that
gender‐minoritized people experience was consequential to
Rishi's role as a sociopolitical ally to other gender‐minoritized
youth both in the classroom and the youths' larger social
worlds. However, this necessitated they negotiate the powered
dynamics that emerged through their positionality as a minor-
itized person in relation with the other adults and youth in the
classroom, and as a researcher ‘guest’ who was not the lead
teacher in the classroom. Even as the lead teacher affirmed
Rishi's tentative response on distinguishing gender from sexu-
ality, on receiving the teacher's nod, Rishi returned to empha-
sizing that it was gender the survey was concerned about, side‐
stepping the potential awkwardness of a community outsider
unexpectedly engaging in a potentially complex discussion on
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gender and sexuality with middle schoolers, where one of their
classmates identified as transgender.

Ideally, figuring out a reliable process to ask survey takers about
gender would involve meaning‐making around gender and
sexuality with the myriad of relevant terms youth collectively
raised. However, leading this public discussion rested on Rishi,
the genderqueer adult who was also in real time, processing
their own ongoing struggle with becoming fully visible in their
salient identities in the study context. Here, epistemic affect
visible through Rishi's discomfort and uncertainty reflected the
live‐and‐active struggles of lifelong oppressive axes
(LGBTQIAS2+ rights) on a person. This affect shaped the
epistemic negotiations by essentially curbing the potential dis-
cussion and sense making. Allied political struggles necessitate
more intentional co‐laboring between a direct oppressive‐axis‐
bearing ally with one who is not (say between Rishi, Ravit, and
the teachers, all positioned as knowledgeable adult authority
figures) so that the burdens of the sociopolitical allyship could
have been more distributed. This could have meant that Ravit
and/or the teachers contribute to the discussion on gender and
sexuality, as cisgender adult allies in the space. Students might
then have had the opportunities to struggle through their sen-
semaking on care for the survey takers in the context of asking
questions related to gender and sexuality, and why these are
also relevant stressors in the community given the current cli-
mate of anti‐LGBTQIAS2+ youth policies increasingly enacted
in education and healthcare (Gilbert and Gray 2023; Mangin
et al. 2022). They might have reasoned that “T‐Rex” is not that

impossible an adjective to describe oneself when one feels
completely dehumanized by antiqueer, moralizing rhetoric.

Finally, the class agreed on Rishi's proposed “my gender is not
listed here” as an option that would “honor that we did not
know” someone's gender identity. This option served as a reli-
able process that allowed the survey taker agency to describe
their gender the way they wanted. Rather than the “other”
category, this option voiced an acknowledgement of whose
knowledge counts, where and how; the survey creators (youth
and facilitators) were not the only knowers of gender options
and through the question, animated a recognition of that epis-
temic stance to their community both within the classroom and
outside.

In this episode, care for the survey taker—when literally fleshed
out in their classroom through Rishi—required not only that
youth carefully consider survey takers' experiences of stress, but
also required the adult (Rishi) negotiate powered differentials
that emerged through heteronormativity structured into the
background (Ahmed 2006) of this—and a majority of—
classroom space(s). Enacting RP while engaging youth in
designing reliable processes to learn about stress in their com-
munity entailed more than simply offering youth a voice to
author the options for gender in the survey. As we illustrated,
powered differentials were not unidirectional and therefore
materialization of a reliable process to meet the sedimented
epistemic ideal—care for survey takers—required negotiating
when, where, and to what extent adults were willing and able to

FIGURE 9 | (A) Rishi positioned at the front of the class, Travisloot seated at his desk (behind the support teacher). (B) Travisloot calls out to

Rishi who moves towards him (white arrow) [52–53]. (C) Rishi moves away (white arrow) from Travisloot and gazes down [55]. (D) Rishi turns to

gaze (white arrow) at the teacher [55].
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cede power, while also protecting themselves when in positions
of minoritization5. Unresolved through the episode, is an
illustration of how (non‐transgender) adults might face the risks
involved in enacting politicized care (McKinney de Royston
et al. 2017) while fighting for the RP of gender‐minoritized
people; an issue particularly important now, given the rise in
anti‐trans legislation across the US that includes calls to “end
trans and gender nonconforming teachers” (Reed 2024) in
classrooms.

6 | Discussion and Significance

In this study, we drew on the AIR model of epistemic cognition
(Chinn, Rinehart, and Buckland 2014) and the RP framework
(Calabrese Barton and Tan 2020) to examine how we might
disrupt the dominance of a Eurocentric epistemology in school
science by paying attention to the ways in which epistemic
affect and power shaped the development of epistemic ideals
and reliable processes.

We examined how epistemic affect was informed by the
sociopolitical and shaped care as a politicized emotion—a
coupling of empathy (feeling) and action. This action involved
negotiations and consequential changes to the survey, a reliable
process for attaining the epistemic aim of knowledge about
stressors in the community. The AIR model (Chinn, Rinehart,
and Buckland 2014) provided a lens to view the substance, of
the epistemic negotiations as being about aims, ideals, and
reliable epistemic processes. Epistemic affect and its subsequent
rendering as politicized emotion, motivated and set in motion
these negotiations. The politicized emotion of care with its
concomitant resistance voiced by the youth or adults, inter-
rupted and problematized the substance of the discussions ‐
resistance to including a question on income or resistance to
including sexual orientation as “options” for gender. Multi‐
directional powered relations between youth and adults shaped
epistemic engagement ‐ whose ideas were taken up and how.
The RP framework (Calabrese Barton and Tan 2020) provided a
lens to understand these powered relations and how youth and
adults negotiated moments of allied political struggle. Figure 10
illustrates the complementary lenses of our three theoretical
frameworks in illuminating different angles of the
phenomenon—the emergence of an ideal that explicitly trou-
bled Eurocentric aims and processes of knowledge production

which maximizes information extraction. This ideal came to be
through epistemic negotiations that were informed by epistemic
affect, legitimated through fighting for RP in the space, result-
ing in a politicized emotion which shaped what questions were
care‐fully asked of respondents in the youths' community.
Analytically, paying attention to how affect was entangled in
epistemic negotiations revealed some of the complex powered
dynamics that structure the social processes of knowledge
creation.

Across both episodes, the legitimacy of youths' embodied epis-
temic affect had to be ratified through allied political struggle.
This sociopolitical allyship struggle played out through the
recruitment of different allies and made present systemic in-
justices that survey takers might experience. In the first episode,
this was witnessed initially through Ravit inviting youth to
consider survey takers' feelings when answering a question on
income. Later in the episode, Travisloot's loud “NO” followed
by his recruiting Ravit as a sociopolitical ally toward enacting
his right to refuse asking the income question resulted in his
making present the stress and injustices survey takers would
experience when having to answer the question. Travisloot's
emphatic refusal was legitimated as part of the class's epistemic
negotiations when Ravit invited him to share his reservations,
which opened space for Mario to join Travisloot as an ally by
beginning a literal protest for care for the survey takers. En-
acting care for the survey taker in removing the income ques-
tion involved allied political struggle in differing configurations.
Ravit as an adult researcher and co‐teacher was allied with
Travisloot, then Travisloot was allied with Mario, followed by
many students allying with Travisloot and Mario to collectively
chant the protest “Take. It. Out.”, directed at the adults in the
classroom. The process that characterized this episode's allied
political struggle was how the students and adult teachers col-
lectively reauthored epistemic ideals and reliable processes in
creating their community stress survey.

In the second episode, Rishi explicitly made present the in-
justices that gender‐minoritized survey takers would feel and
recruited youth to show up as sociopolitical allies. Here, allied
political struggle took the form of an unexpected (yet arguably
also not surprising) encounter with a murky domain—middle
schoolers' understanding and meaning‐making of gender, sex-
uality, and how they might be related, nested in concerns of
privacy and vulnerabilities inherent in discussing these identi-
fiers. This episode also illustrated another kind of struggle in
the lost opportunities for sociopolitical allyship between the
adults in the room (i.e. the teachers, Ravit, and Rishi), to take
up a more nuanced discussion on the difference between gen-
der and sexuality without the burden and risk falling com-
pletely on Rishi. Nevertheless, the class's recruitment of “care”
as a sedimented epistemic ideal supported gender‐minoritized
survey takers' right to self‐determination in the survey because,
‘what if someone wants to be a T‐rex’?

Tracing powered dynamics across classroom interactions
revealed the sociopolitical dimensions entangled with the
affective dimensions of youths' epistemic negotiations. Affect‐
laden epistemic negotiations in science are an integral aspect of
the social processes of meaning‐making and challenge the view
of science as “objective” or “neutral” (Haraway 1988). WeFIGURE 10 | Complementary theoretical lenses.
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illustrated how the youth and adults not only showed feelings of
care (or empathy) for the survey takers but took a political
stance against survey takers experiencing harm when engaging
with a Eurocentric tool for data collection (i.e. the survey).

Studies on epistemic affect in science education do illustrate
how the relationship between the subject (youth) and object
shapes how scientific practices evolve. Jaber and Hammer
(2016a, 2016b), Lanouette (2022) and Pierson, Brady, and Lee
(2023) show how epistemic affect and feelings of care shape
small group and whole class discussions and investigations.
However, as Pierson et al. (2022) indicates, paying attention to
how affect shapes epistemic negotiations reveals underlying
tensions between promoting epistemic heterogeneity as its own
educational goal and the current practices of convergence on
disciplinary ways of knowing prevalent in science research and
practice in NGSS‐aligned learning spaces. Pierson et al. (2022)
show how care for the object of their investigations (guppies)
was not explicitly elevated to and stabilized as an epistemic
ideal in the classroom. Feeling care for the subject of study
however, is integral to Indigenous, non‐Eurocentric and femi-
nist epistemologists, countering the masculine framings of
neutrality, distance (from the ‘researched’), and objectivity that
govern Eurocentric science (Bang and Marin 2015; Haraway
1988; Keller 1992; Kimmerer 2021; Krishnamoorthy et al. 2023;
Tolbert 2019). While the particularities of how care is under-
stood through each lineage of knowledge are different, resonant
across them is a recognition of and accountability to the non‐
neutral relationship between the “researcher” and “re-
searched.” In this sense, the commitment to caring noted by
Pierson et al. (2022) did not align with the historically sedi-
mented masculinist disciplinary ways of knowing and was
therefore not rendered as a legitimated epistemic ideal in-
forming reliable processes in Eurocentric science. The results of
their study exemplify the binary created between emotion and
reason, which reflects tendrils of Eurocentric epistemologies
baked into present day school science (Zembylas 2016).

We positioned care for the survey takers as an epistemic ideal
on the grounds that it provided a standard by which to decide
whether an epistemic aim had been achieved—obtaining
information about stressors in the community. This epistemic
aim and its value shifted somewhat during the process of
developing the survey—from a more extractive aim and valuing
information gained even at the expense of causing some harm
(stressing respondents), to a less extractive aim and valuing
information gained without causing harm. This shift was con-
tingent on some corresponding change in ideals; the emerging
ideal of care for the survey taker helped to guide reliable pro-
cesses (survey design) that were less likely to cause harm and
thus meet an aim that was less extractive.

We also note that caring about epistemic engagement and
performance is a goal of epistemic cognition (Barzilai and
Chinn 2018). Such caring involves “forming inclinations
and intentions to pursue epistemic aims; experiencing produc-
tive epistemic emotions, such as curiosity” (Barzilai and Chinn
2018, p. 366). The sustained and animated engagement with the
survey design strongly suggests that youth and adults cared
about, 1) developing an epistemically reliable data collection
instrument, and 2) the well‐being of their community survey

takers. They cared that the instrument they were developing to
achieve their epistemic aim did not cause harm. That these two
forms of care operated in resonance is an important insight in
terms of the ways that non‐Eurocentric ways of knowing may
be supported through epistemic education that supports caring
about apt epistemic performance.

The recruitment and validation of youths' epistemologies as
legitimate in this NGSS aligned science classroom was contin-
gent on allied political struggle. Paying attention to and tracing
how powered dynamics shape epistemic negotiations revealed
the sociopolitical allyship necessary to push against the domi-
nance of Eurocentric epistemologies in developing epistemic
ideals. It also revealed care as not just a feeling directed towards
the survey taker, but as necessitating action too—a protest
against asking the question on income, and a task to reframe
the question on gender. Responding to calls by Gunckel and
Tolbert (2018) and Chen (2023) to attend to care as a socio-
political action beyond empathy, our paper highlights the
politicized nature of care (McKinney de Royston et al. 2017)
that emerged in adult and youths' epistemic negotiations. When
coupled with a form of action, feelings of empathy for the
survey taker illustrated an ethical consideration and responsi-
bility to not cause harm to others through a Eurocentric science
tool (i.e. the survey). This made visible how youth and adults
exemplified what Haraway (2016) describes as response‐ability
to shift our relations with disciplinary learning towards right
relations that lessen the violence caused by school education—
in our case, school science.
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Endnotes
1See Calabrese Barton and Tan 2019, Tan, Calabrese Barton, and
Benavides 2019 and Tan and Calabrese Barton 2017 for further details
on their curriculum design and enactment.

2None of the youth in the class identified as white, and a majority
identified broadly as Hispanic, though they preferred more specific
country‐based identities (e.g., Dominican, Puerto Rican, Ecuadorian
etc.). While from the same school district, the design team youth
involved in curriculum design were not in the same class or school
where the curriculum was piloted.

3Rishi uses they/them pronouns.

4One youth in the class identified as a transgender person. However,
they did not consent to be part of the study. As such, we have ex-
cluded an analysis of that relational positioning in this paper. All
other youth and adults communicated their identity as cis‐gender at
the time.
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5The (in)visible tendrils of powered dynamics the majority cis‐
identifying youth experienced with their transgender classmate were
evidenced through their classmate's silence and avoidance of eye gaze
with Rishi and other classmates during the discussion – an aspect of
the episode intentionally not analyze for this study.

References

Ahmed, S. 2006. “Disorientation and Queer Objects,” In Queer Phe-
nomenology: Orientations, Objects, Others, 157–178. Durham: Duke
University Press.

Ahmed, S. 2014. The Cultural Politics of Emotion. New York: Routledge.

Bang, M., and A. Marin. 2015. “Nature‐Culture Constructs in Science
Learning: Human/Non‐Human Agency and Intentionality.” Journal of
Research in Science Teaching 52, no. 4: 530–544. https://doi.org/10.1002/tea.
21204.

Bang, M., and S. Vossoughi. 2016. “Participatory Design Research and
Educational Justice: Studying Learning and Relations Within Social
Change Making.” Cognition and Instruction 34, no. 3: 173–193. https://
doi.org/10.1080/07370008.2016.1181879.

Bang, M., B. Warren, A. S. Rosebery, and D. Medin. 2012. “Desettling
Expectations in Science Education.” Human Development 55, no. 5–6:
302–318. https://doi.org/10.1159/000345322.

Barzilai, S., and C. A. Chinn. 2018. “On the Goals of Epistemic Edu-
cation: Promoting Apt Epistemic Performance.” Journal of the Learning
Sciences 27, no. 3: 353–389.

Berland, L. K., C. V. Schwarz, C. Krist, L. Kenyon, A. S. Lo, and
B. J. Reiser. 2016. “Epistemologies in Practice: Making Scientific Prac-
tices Meaningful for Students.” Journal of Research in Science Teaching
53, no. 7: 1082–1112.

Boler, M. 1999. Feeling Power: Emotions and Education. London, UK:
Taylor & Francis Group.

Cajete, G. 2000. Native Science: Natural Laws of Interdependence. Santa
Fe, New Mexico: Clear Light Publishers.

Calabrese Barton, A., and E. Tan. 2019. “Designing for Rightful Pres-
ence in STEM: The Role of Making Present Practices.” Journal of the
Learning Sciences 28, no. 4–5: 616–658.

Calabrese Barton, A., and E. Tan. 2020. “Beyond Equity As Inclusion: A
Framework of ‘Rightful Presence’ for Guiding Justice‐Oriented Studies
in Teaching and Learning.” Educational Researcher 49, no. 6: 433–440.

Chen, G. A. 2023. “Teacherly Response‐Ability: Ethical Relationality as
Protest Against Mathematical Violence.” Educational Studies in Mathematics
114, no. 2: 277–296. https://doi.org/10.1007/s10649-023-10230-3.

Chinn, C. A., L. A. Buckland, and A. Samarapungavan. 2011. “Ex-
panding the Dimensions of Epistemic Cognition: Arguments From
Philosophy and Psychology.” Educational Psychologist 46, no. 3:
141–167. https://doi.org/10.1080/00461520.2011.587722.

Chinn, C. A., R. W. Rinehart, and L. A. Buckland. 2014. “Epistemic Cog-
nition and Evaluating Information: Applying the AIR Model of Epistemic
Cognition.” In Processing Inaccurate Information: Theoretical and Applied
Perspectives From Cognitive Science and the Educational Sciences, edited by
D. Rapp and J. Braasch, 425–453. Cambridge, MA: MIT Press.

Curnow, J., T. Fernandes, S. Dunphy, and L. Asher. 2021. “Pedagogies
of Snark: Learning Through Righteous, Riotous Rage in the Youth
Climate Movement.” Gender & Education 33, no. 8: 949–965. https://
doi.org/10.1080/09540253.2020.1786014.

Davidson, S. G., L. Z. Jaber, and S. A. Southerland. 2020. “Emotions in
the Doing of Science: Exploring Epistemic Affect in Elementary
Teachers' Science Research Experiences.” Science Education 104, no. 6:
1008–1040. https://doi.org/10.1002/sce.21596.

Duncan, R. G., C. A. Chinn, and S. Barzilai. 2018. “Grasp of Evidence:
Problematizing and Expanding the Next Generation Science Standards'

Conceptualization of Evidence.” Journal of Research in Science Teaching
55, no. 7: 907–937.

Duncan, R. G., R. Krishnamoorthy, and E. Tan, et al. 2023. “Designing
Science Curricula That Disrupt Disciplinary Boundaries Towards
Sociopolitical Change: A Middle School Life Science Unit.” In Pro-
ceedings of the 17th International Conference of the Learning Sciences ‐
ICLS 2023, edited by P. Blikstein, J. Van Aalst, R. Kizito and K.
Brennan, 1138–1141. Montreal, Quebec, Canada: International Society
of the Learning Sciences.

Duncan, R. G., C. Tate, and C. A. Chinn. 2014. “Students' Use of Evi-
dence and Epistemic Criteria in Model Generation and Model Evalua-
tion.” In Learning and Becoming in Practice: The International
Conference of the Learning Sciences (ICLS) 2014, edited by J. L. Polman,
E. A. Kyza, D. K. O'Neill, I. Tabak, W. R. Penuel, A. S. Jurow, K.
O'Connor, T. Lee, and L. D'Amico,1, 615–622. Boulder, CO: Interna-
tional Society of the Learning Sciences.

Gilbert, J., and E. Gray. 2023. LGBTIQ+ Teachers: Stories from the Field.
New York: Taylor & Francis.

Goffman, E. 1981. “Footing.” In Forms of talk, 124–159. Philadelphia,
PA: University of Pennsylvania Press.

Goodwin, C. 2007. “Participation, Stance and Affect in the Organization
of Activities.” Discourse & Society 18, no. 1: 53–73. https://doi.org/10.
1177/0957926507069457.

Goodwin, C. 2013. “The Co‐Operative, Transformative Organization of
Human Action and Knowledge.” Journal of Pragmatics 46, no. 1: 8–23.
https://doi.org/10.1016/j.pragma.2012.09.003.

Goodwin, C. 2017. Co‐Operative Action. New York: Cambridge Uni-
versity Press.

Gunckel, K. L., and S. Tolbert. 2018. “The Imperative to Move Toward a
Dimension of Care in Engineering Education.” Journal of Research in
Science Teaching 55, no. 7: 938–961. https://doi.org/10.1002/tea.21458.

Guyan, K. 2022. Queer Data: Using Gender, Sex and Sexuality Data for
Action. London: Bloomsbury Academic.

Haraway, D. 1988. “Situated Knowledges: The Science Question in
Feminism and the Privilege of Partial Perspective.” Feminist Studies 14,
no. 3: 575. https://doi.org/10.2307/3178066.

Haraway, D. J. 2016. Staying With the Trouble: Making Kin in the
Chthulucene. Durham, NC: Duke University Press.

Jaber, L. Z., and D. Hammer. 2016a. “Learning to Feel Like a Scientist.”
Science Education 100, no. 2: 189–220. https://doi.org/10.1002/sce.
21202.

Jaber, L. Z., and D. Hammer. 2016b. “Engaging in Science: A Feeling for
the Discipline.” Journal of the Learning Sciences 25, no. 2: 156–202.
https://doi.org/10.1080/10508406.2015.1088441.

Jefferson, G. 1984. “Transcription Notation.” In Structures of Social
Interaction, edited by J. Atkinson and J. Heritage, ix–xvi. New York, NY:
Cambridge University Press.

Jordan, B., and A. Henderson. 1995. “Interaction Analysis: Foundations
and Practice.” Journal of the Learning Sciences 4, no. 1: 39–103. https://
doi.org/10.1207/s15327809jls0401_2.

Ke, L., and C. V. Schwarz. 2021. “Supporting Students' Meaningful
Engagement in Scientific Modeling Through Epistemological Messages:
A Case Study of Contrasting Teaching Approaches.” Journal of Research
in Science Teaching 58, no. 3: 335–365. https://doi.org/10.1002/tea.
21662.

Keenan, H. B. 2022. “Methodology as Pedagogy: Trans Lives, Social
Science, and the Possibilities of Education Research.” Educational
Researcher 51, no. 5: 307–314. https://doi.org/10.3102/0013189X211
065740.

Keller, E. F. 1992. Secrets of Life, Secrets of Death: Essays on Language,
Gender, and Science. New York: Routledge, Taylor, & Francis.

19 of 20

https://doi.org/10.1002/tea.21204
https://doi.org/10.1002/tea.21204
https://doi.org/10.1080/07370008.2016.1181879
https://doi.org/10.1080/07370008.2016.1181879
https://doi.org/10.1159/000345322
https://doi.org/10.1007/s10649-023-10230-3
https://doi.org/10.1080/00461520.2011.587722
https://doi.org/10.1080/09540253.2020.1786014
https://doi.org/10.1080/09540253.2020.1786014
https://doi.org/10.1002/sce.21596
https://doi.org/10.1177/0957926507069457
https://doi.org/10.1177/0957926507069457
https://doi.org/10.1016/j.pragma.2012.09.003
https://doi.org/10.1002/tea.21458
https://doi.org/10.2307/3178066
https://doi.org/10.1002/sce.21202
https://doi.org/10.1002/sce.21202
https://doi.org/10.1080/10508406.2015.1088441
https://doi.org/10.1207/s15327809jls0401_2
https://doi.org/10.1207/s15327809jls0401_2
https://doi.org/10.1002/tea.21662
https://doi.org/10.1002/tea.21662
https://doi.org/10.3102/0013189X211065740
https://doi.org/10.3102/0013189X211065740


Kelly, G. J., and A. Takao. 2002. “Epistemic Levels in Argument: An
Analysis of University Oceanography Students' Use of Evidence in Writing.”
Science Education 86, no. 3: 314–342. https://doi.org/10.1002/sce.10024.

Kimmerer, R. W. 2013. Braiding Sweetgrass: Indigenous Wisdom, Sci-
entific Knowledge and the Teachings of Plants. Minneapolis, Minnesota:
Milkweed editions.

Kimmerer, R. W. 2021. Gathering Moss: A Natural and Cultural History
of Mosses. London, UK: Penguin UK.

Krishnamoorthy, R., E. Tan, R. G. Duncan, S. Dabholkar, and
B. Smithen. 2023. “Probing Beyond the Biology: Centering a Relational
Ontology in Middle‐School Science Modeling Towards Rightful Pres-
ence.” In Proceedings of the 17th International Conference of the
Learning Sciences ‐ ICLS 2023, edited by P. Blikstein, J. Van Aalst, R.
Kizito and K. Brennan, 266–273. Montreal, Quebec, Canad: Interna-
tional Society of the Learning Sciences.

Krist, C. 2020. “Examining How Classroom Communities Developed
Practice‐Based Epistemologies for Science Through Analysis of Longi-
tudinal Video Data.” Journal of Educational Psychology 112: 420–443.
https://doi.org/10.1037/edu0000417.

Lanouette, K. 2022. “Emotion, Place, and Practice: Exploring the Interplay
in Children's Engagement in Ecologists' Sampling Practices.” Science
Education 106, no. 3: 610–644. https://doi.org/10.1002/sce.21702.

List, A. 2023. “The Limits of Reasoning: Students' Evaluations of
Anecdotal, Descriptive, Correlational, and Causal Evidence.” Journal of
Experimental Education 92, no. 1: 1–31. https://doi.org/10.1080/
00220973.2023.2174487.

Mangin, M. M., H. B. Keenan, E. J. Meyer, M. T. McQuillan,
M. I. Suárez, and L. Iskander. 2022. “Editors' Introduction: Toward
Trans Studies in k–12 Education.” Educational Researcher 51, no. 5:
302–306. https://doi.org/10.3102/0013189X221105513.

Morales‐Doyle, D. 2019. “There Is No Equity in a Vacuum: On the
Importance of Historical, Political, and Moral Considerations in Science
Education.” Cultural Studies of Science Education 14, no. 2: 485–491.
https://doi.org/10.1007/s11422-019-09925-y.

Murphy, D., R. G. Duncan, and C. A. Chinn, et al. 2021. “Students'
Justifications for Epistemic Criteria for Good Scientific Models,” In
Proceedings of the 15th International Conference of the Learning Sciences‐
ICLS 2021, edited by E. Vries, J. Ahn and Y. Hod, 203–210. Bochum,
Germany: International Society of the Learning Sciences.

National Research Council. 2013. Next Generation Science Standards:
For States, by States. Washington, DC: National Academies Press.
https://doi.org/10.17226/18290.

Philip, T. M., and F. S. Azevedo. 2017. “Everyday Science Learning and
Equity: Mapping the Contested Terrain.” Science Education 101, no. 4:
526–532. https://doi.org/10.1002/sce.21286.

Pierson, A. E., C. E. Brady, D. B. Clark, and P. Sengupta. 2022. “Stu-
dents' Epistemic Commitments in a Heterogeneity‐Seeking Modeling
Curriculum.” Cognition and Instruction 41, no. 2: 125–157. https://doi.
org/10.1080/07370008.2022.2111431.

Pierson, A. E., C. E. Brady, and S. J. Lee. 2023. “Emotional Configu-
rations in STEM Classrooms: Braiding Feelings, Sensemaking, and
Practices in Extended Investigations.” Science Education 107, no. 5:
1126–1162. https://doi.org/10.1002/sce.21799.

Pluta, W. J., C. A. Chinn, and R. G. Duncan. 2011. “Learners' Epistemic
Criteria for Good Scientific Models.” Journal of Research in Science
Teaching 48, no. 5: 486–511. https://doi.org/10.1002/tea.20415.

Radke, S. C., R. Krishnamoorthy, J. Y. Ma, and M. L. Kelton. 2023.
“‘Your Truth Isn't the Truth’: Data Activities and Informal Inferential
Reasoning.” Journal of Mathematical Behavior 69: 101053.

Reed, E. 2024. “Texas Gov. Greg Abbott Says He Wants to ‘End’ Trans
Teachers.” Advocate.com. https://www.advocate.com/news/greg-
abbott-end-trans-gnc.

de Royston, M. M., S. Vakil, N. S. Nasir, K. M. Ross, J. Givens, and
A. Holman. 2017. “‘He's More Like a ‘Brother’ Than a Teacher’: Polit-
icized Caring in a Program for African American Males.” Teachers
College Record: The Voice of Scholarship in Education 119, no. 4: 1–40.
https://doi.org/10.1177/016146811711900401.

Ryu, S., and W. A. Sandoval. 2012. “Improvements to Elementary
Children's Epistemic Understanding from Sustained Argumentation.”
Science Education 96, no. 3: 488–526.

Sandoval, W. A. 2003. “Conceptual and Epistemic Aspects of Students’
Scientific Explanations.” Journal of the Learning Sciences 12, no. 1: 5–51.
https://doi.org/10.1207/S15327809JLS1201_2.

Stornaiuolo, A. 2020. “Authoring Data Stories in a Media Makerspace:
Adolescents Developing Critical Data Literacies.” Journal of the learning
sciences 29, no. 1: 81–103.

Switzer, S. 2020. “‘People Give and Take a Lot in Order to Participate in
Things:’ Youth Talk Back–Making a Case for Non‐Participation.”
Curriculum Inquiry 50, no. 2: 168–193.

Takeuchi, M., and A. Marin. 2022. “‘Globalization,’ Coloniality, and
Decolonial Love in STEM Education.” Oxford Research Encyclopedia of
Education. https://oxfordre.com/education/view/10.1093/acrefore/
9780190264093.001.0001/acrefore-9780190264093-e-1655.

Tan, E., and A. Calabrese Barton. 2017. “Designing for Rightful Pres-
ence in STEM‐Rich Making: Community Ethnography as Pedagogy.” In
Proceedings of FabLearn17, October 21–22, 2017, 8. https://doi.org/10.
1145/3141798.3141807.

Tan, E., A. Calabrese Barton, and A. Benavides. 2019. “Engineering for
Sustainable Communities: Epistemic Tools in Support of Equitable and
Consequential Middle School Engineering.” Science Education 103,
no. 4: 1011–1046. https://doi.org/10.1002/sce.21515.

Tolbert, S. 2019. “Queering Dissection: ‘I Wanted to Bury Its Heart, at
Least’.” In Gender in Learning and Teaching: Feminist Dialogues Across
International Boundaries, edited by C. A. Taylor, C. Amade‐Escot, and
A. Abbas, 1st Edition, 39–53. London: Routledge.

Vossoughi, S., and S. Vakil. 2018. “Toward What Ends? A Critical
Analysis of Militarism, Equity, and STEM Education.” In Education at
War, edited by A. Ali and T. Buenavista, 117–140. New York: Fordham
University Press.

Zembylas, M. 2016. “Making Sense of the Complex Entanglement
Between Emotion and Pedagogy: Contributions of the Affective Turn.”
Cultural Studies of Science Education 11, no. 3: 539–550. https://doi.org/
10.1007/s11422-014-9623-y.

20 of 20 Science Education, 2024

https://doi.org/10.1002/sce.10024
https://doi.org/10.1037/edu0000417
https://doi.org/10.1002/sce.21702
https://doi.org/10.1080/00220973.2023.2174487
https://doi.org/10.1080/00220973.2023.2174487
https://doi.org/10.3102/0013189X221105513
https://doi.org/10.1007/s11422-019-09925-y
https://doi.org/10.17226/18290
https://doi.org/10.1002/sce.21286
https://doi.org/10.1080/07370008.2022.2111431
https://doi.org/10.1080/07370008.2022.2111431
https://doi.org/10.1002/sce.21799
https://doi.org/10.1002/tea.20415
https://Advocate.com
https://www.advocate.com/news/greg-abbott-end-trans-gnc
https://www.advocate.com/news/greg-abbott-end-trans-gnc
https://doi.org/10.1177/016146811711900401
https://doi.org/10.1207/S15327809JLS1201_2
https://oxfordre.com/education/view/10.1093/acrefore/9780190264093.001.0001/acrefore-9780190264093-e-1655
https://oxfordre.com/education/view/10.1093/acrefore/9780190264093.001.0001/acrefore-9780190264093-e-1655
https://doi.org/10.1145/3141798.3141807
https://doi.org/10.1145/3141798.3141807
https://doi.org/10.1002/sce.21515
https://doi.org/10.1007/s11422-014-9623-y
https://doi.org/10.1007/s11422-014-9623-y

	mk:titleTitle1
	1 Introduction
	2 Theoretical Framing and Review of the Literature
	2.1 Equity as an Epistemic Issue
	2.2 Epistemic Education in Science Classrooms
	2.2.1 The Role of Epistemic Aims, Ideals and Reliable Processes (Air)
	2.2.2 The Role of Epistemic Affect

	2.3 Rightful Presence: Beyond Equity as Epistemic Inclusion
	2.3.1 Tenets of the Rightful Presence Framework
	2.3.2 Rightful Presence: Making Present Practices to Support Epistemic Heterogeneity


	3 Study Context
	4 Methods
	5 Data Analysis and Findings
	5.1 Episode 1: 
	5.2 Episode 2: 

	6 Discussion and Significance
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	Endnotes
	References




