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and food justice in the urban community where they
Funding information teach through the pedagogical approach of commu-
UCLA Graduate Division nity-oriented framing. We introduce this approach to
teachers' framing of phenomena in community as
supporting students' framing of phenomena as person-
ally and locally relevant. Drawing on classroom obser-
vations of remote learning during the COVID-19
pandemic, we took an analytic approach that charac-
terized features of classroom discourse to rate commu-
nity-oriented framing at the lesson level. Results show
that teachers framed phenomena as both social and
scientific, and as rooted in students’ lived experiences,
with classroom activities designed to gather localized
and personalized evidence needed to explain or model
phenomena. We also share examples of how Black
and Latinx students took up this framing of phenom-
ena in their classroom work. By providing a detailed
description of the launch and implementation of activ-

ities, findings illustrate how community-oriented
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framing supported teachers in posing local questions
of equity and justice as simultaneously social and sci-
entific, and helping students perceive science learning
as meaningful to their everyday lives. Community-ori-
ented framing offers a practical means of designing
locally and socially relevant instruction. We contribute
to justice-centered science pedagogies by conceptualiz-
ing transformative science learning environments as
those in which students understand their goal in sci-
ence class as understanding, and later addressing,
inequities in how socioscientific issues manifest in

their community.

KEYWORDS

framing, justice-centered science pedagogy, phenomenological
framing, socially relevant science

1 | INTRODUCTION

School science is too often disconnected from the lived experiences of non-dominant, marginal-
ized students (Bang et al., 2010; Rosebery et al., 2010). Part of this disconnect and feelings of
irrelevance can be attributed to apolitical science instruction that divorces scientific phenomena
and problems from the sociopolitical systems in which they are situated, and erases historical,
ethical, and justice dimensions from science education experiences (Lee & Grapin, 2022;
McKinney de Royston & Sengupta-Irving, 2019). This presentation of science disciplines as
truth and fact, set apart from the lives of marginalized youth, may ask students to set aside their
cultural practices and knowledge in favor of dominant, normative ways of knowing and doing
science (Morales-Doyle, 2019). Combined, these barriers contribute to the ongoing injustices
experienced by marginalized students to perpetuate systemic inequity in learning opportunities
in science education (Bang & Medin, 2010; Basu & Barton, 2009).

Several teams of science education researchers and teachers have worked to re-mediate
these inequities with various approaches to justice-centered science pedagogy (c.f. Basu
et al., 2009; Davis & Schaeffer, 2019; Morales-Doyle, 2017). At its core, this work is committed
to ensuring students develop sociopolitical consciousness alongside disciplinary competences to
“equip students to survive in the world as it is while we inspire them to imagine and fight for
the world in which they and others can thrive” (Morales-Doyle, 2019, p. 489). To continue
developing practices that advance equitable science education, Morales-Doyle (2017) called for
case studies of justice-centered science pedagogy (JCSP) that investigate how teachers address
inequities in science education. We respond to that call with an investigation of how two
teachers communicate to their Black and Latinx students that the purpose and focus of scien-
tific work in school is to understand and respond to sociopolitical issues in the community.

Specifically, we present a case study of two teachers' efforts to re-organize their science
teaching around issues of environmental and food justice in the urban community where they
teach. We introduce the construct of community-oriented framing, a practice of positioning
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science as a tool for explaining, and potentially acting on, locally relevant socioscientific issues.
Generally, framing refers to the meta-communication for interpreting how participants under-
stand their actions by invoking certain expectations as the answer to the question “what is
going on here?” (Goffman, 1974, p. 8). Framing has been applied to understanding pedagogical
practices, as different frames shift the structure of classroom tasks and participation to organize
the nature of classroom discourse (Engle, 2006; Erickson, 1982; Ford & Wargo, 2012; Kawa-
saki & Sandoval, 2019). The Next Generation Science Standards (NGSS) imply a phenomenolog-
ical framing of science instruction to emphasize science as a tool for explaining the world
(NGSS Lead States, 2013). Community-oriented framing extends this by locating phenomena of
inquiry as connected to and situated in the same local, sociopolitical contexts of students’ every-
day lives. This re-organization can be described as reaching for horizontality (Warren
et al., 2020) to recognize that learning is “infinitely deeper and broader than school” (p. 283)
with connections to a diverse variety of people, places, and cultural contexts. We conceptualize
these framing practices as “horizontal attunement” that pushes against the neutral framing of
science learning to re-center the “histories, purposes, and places integral to students’ ways
of being” (p. 285). Community-oriented framing is designed to support educational equity and
justice through horizontality by connecting science to sociopolitical dimensions of phenomena
youth see and experience in their community, and by inviting in students’ diverse ways of
knowing and doing science to support relevance in learning. By documenting these framing
practices, we contribute to JCSP by offering a tool teachers can use to re-organize marginalized
students' science classroom experiences. In this study, we aim to understand two teachers' prac-
tices of community-oriented framing and their Black and Latinx students’ responses. We ask:

1. What instructional practices did teachers use to frame phenomena in community?
a. What were teachers' intentions for these framing practices?
b. How frequently were these framing practices used in a unit?

2. How did students uptake frames of phenomena from their classroom experiences to make
sense of the relevance of phenomena to their community?

1.1 | “Natural” phenomenological framing

The notion of framing was developed to characterize how people interpret the purpose of inter-
actions and their expected roles in those interactions (Bateson, 1972; Goffman, 1974). In science
education, research on framing highlights the crucial role that teachers’ discursive interactions
play in students’ understanding of classroom tasks (Berland & Hammer, 2012). Teachers frame
activities during the launch of lessons and throughout instruction in response to students’ inter-
pretation of instructional tasks (Kang et al., 2016; Rosenberg et al., 2006). Framing tasks in par-
ticular ways give different meanings and guidance to students on interacting with those tasks
(Berland & Hammer, 2012; Engle, 2006; Greeno, 2009; Roth & Bowen, 1994). The default, domi-
nant frame in science class is “doing school” or “complete the worksheet” which structures
engagement in rote and shallowing learning (Jiménez-Aleixandre et al., 2000). In the absence
of framing to explain a meaningful phenomenon, even hands-on or inquiry-based instruction
can be understood by students as “doing school” rather than explaining the world.

The NGSS advocate that teachers orient their instruction to addressing questions or prob-
lems in the world. A phenomenological framing, or anchoring instruction in real-world phe-
nomena and supporting students in explaining those phenomena, is one pedagogical practice
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used to achieve this goal (NRC, 2012; Quinn, 2021). In this approach, orienting student sen-
semaking to phenomena does not just offer a “hook” to launch instruction on otherwise frag-
mented concepts, rather, it creates coherence between concepts and relevance beyond the
classroom task. A phenomenological orientation, combined with opportunities to engage in sci-
ence practices, is intended to help students learn science concepts to explain the world around
them (Lee, 2020; Osborne, 2014). Phenomenological approaches to framing orient the purpose
of learning science and attempt to focus on epistemic aspects of science to increase opportuni-
ties to learn or transfer concepts (Engle et al., 2011, 2012; Roth & Bowen, 1994).

1.2 | Justice-centered science pedagogy

While the NGSS offer important motivations to orient instruction to phenomena, they fall short
on issues of equity and socioecological justice and in guiding teachers on how to navigate phe-
nomena that have social, political, and ethical dimensions. First, the standards maintain the
status quo of science that excludes minoritized individuals and communities by defining equal-
ity as access without interrogating the structural barriers to access (Hoeg & Bencze, 2017;
Rodriguez, 2015). In this status quo, science is rooted in positivist notions restricted to Western
conceptions of knowledge. Science education is dominated by these notions, leaving science
classrooms devoid of diverse epistemological perspectives, or viewing those diverse perspectives
as deficits (Mutegi, 2011; Stanley & Brickhouse, 2001). The NGSS do not reckon with systemic
racial inequities, the unspoken norms of Whiteness (Sleeter, 2001), or the role of education in
perpetuating those inequities and norms. Second, the NGSS omit social and political aspects of
phenomena leaving teachers to figure out for themselves how to fill the gap (Clark et al., 2020;
Hufnagel et al., 2018). Combined, these features create what Lee and Grapin (2022) describe as
contemporary approaches to science education that organize instruction around “sanitized”
phenomena and problems that “remain silent about disparities that underlie pressing societal
challenges” (p. 1304). Framing aligned to these sanitized phenomena is problematic because it
ignores the histories and realities of many marginalized students. When teachers strive to learn
the NGSS and align their instruction to them, they can adopt the problematic values embedded
in those standards (Clark et al., 2020) and are positioned as promoters of the status quo of sci-
ence and science education (Morales-Doyle et al., 2019). These problematic features of science
education and the NGSS create an instructional gap that teachers must fill if they hope to orient
their instruction to the world as minoritized youth experience it—that is, to a world full of ineq-
uity and opportunities for collective action.

Orienting science instruction to the world of marginalized students is also important
because of the role of identity in learning (Kayumova & Tippins, 2021; Rahm et al., 2022).
While dynamic rather than universal across marginalized groups, identity has a significant
impact on how students engage with and frame science concepts. For example, Unsworth et al.
(2012) found that Menominee children were more likely than European children to attune to
ecological relations and psychological closeness based on their Indigenous cultural identity; the
authors suggest that to build on this diverse knowledge, science education must be attuned to
this cultural identity. For Latinx multilingual students in chemistry, Flores and Smith (2013)
found that real-world examples and scenarios within the discipline made chemistry more
manageable and engaging, demonstrating that instruction grounded in students’ experiences is
necessary to work against sanitized phenomena. Additionally, both Ireland et al. (2018) and
Wade-Jaimes et al. (2021) found that it is important Black girls' cultural identities are leveraged

85U017 SUOWILLOD BA1TER.D 3[edldde ay) Ag peuenob ae sajpie YO ‘85N JO Sa|nJ Joj Akeiq18ulUO A8]IM UO (SUOTHIPUOD-PUB-SWLBY W0 A8 | 1M Ae1q 1pul|Uo//:SdnL) SUONIPUOD U SWB | 84y 88S *[¢20Z/v0/zz] Uo Ariqiauljuo A8|IM ‘Sy6TZe8)/200T 0T/I0p/wod A8 | im Alelq1jeuljuo//Sdiy Woij papeojumod ‘0 ‘9522860T



CLARK ET AL. J RST*WI ]_,EYJ—5

in science as they often have to “negotiate being a good student with being a science person”
(p. 873). These studies demonstrate the importance of attending to students' identities and expe-
riences when considering how they may connect with a lesson.

Justice-centered approaches challenge views of science and science education as a privilege
and benefit for only some, partly by addressing what Mensah and Jackson (2018) describe as
“science as White property.” Drawing on Critical Race Theory (Ladson-Billings & Tate, 1995;
Zamudio et al., 2010) that views Whiteness as a tangible aspect of life that White people claim
as their own and therefore allow and deny access to, practices that perpetuate science as White
property restrict the teaching, learning, use, and enjoyment of science to White communities
and exclude marginalized groups like woman, students of color, and low-income students.
Rather than position youth as part of the future labor force to advance this status quo of exclu-
sionary, neoliberal science, JCSP positions youth as transformative intellectuals that use science
to address inequities in their own lives (Morales-Doyle, 2017). As a framework, JCSP can help
teachers work within the standards by prioritizing academic achievement while also pushing
beyond the standards by positioning youth as credible experts of complex social justice science
issues. In this paper, we show that community-oriented framing describes practices for center-
ing justice and equity goals as part of scientific work in schools while also recognizing the
unique identities of students.

1.3 | Community-oriented framing

We introduce the concept of community-oriented framing as a tool to center the focus of sci-
ence learning on understanding and acting in students' community. We define community-ori-
ented framing as a strategy to construct scientific phenomena as embedded in the physical,
social, and historical context of a school's community. This approach to phenomena is aligned
with Lee and Grapin's (2022) proposed future approaches to science education that “emphasize
explaining and solving pressing societal challenges that directly impact students' lives, commu-
nities, and society” (p. 1304). Community-oriented framing positions phenomena of inquiry as
both scientific and social, with permeable boundaries where scientific concepts and practices
overlap with social, cultural, and political concepts and practices meaningful to students’ com-
munity. This positioning is a goal of JCSP, and community-oriented framing offers practices for
teachers to create those permeable, overlapping contexts with students.

This idea of community-oriented framing builds on Engle's (2006) concept of intercon-
textuality. Engle defined framing as intercontextual when teachers establish the learning con-
text as relevant to other contexts of students’ lives. In a series of studies, Engle showed that
intercontextual framing can support the transfer of learning (Engle, 2006; Engle et al., 2011,
2012). Community-oriented framing supports intercontextuality by connecting classroom sci-
ence learning experiences to the sociopolitical contexts of students' communities. Aligned with
the values of other justice-oriented approaches to help teachers connect instruction to commu-
nity (c.f. Ballard et al., 2023; Cachelin & Nicolosi, 2022; Murrell, 2000; Philip et al., 2013;
Varelas et al., 2018), we aim to position community as an educational asset and to bring the
power of science disciplines to youth.

Our conceptualization of community draws from place-based pedagogy and Dewey's idea
that learning occurs most naturally when focused on the intersection of people, their local envi-
ronment, and an authentic purpose (Buxton, 2010; Harms & DePencier, 1996). From this per-
spective, community refers to the neighborhood where students and their families live and
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evoke the notion of purpose as addressing the forms of injustice they encounter in their every-
day lives. Community-oriented framing is designed to work against pervasive deficit perspec-
tives and, instead, embrace epistemological, linguistic, and cultural diversity to disrupt power
structures and invite non-dominant students’ ways of knowing and being into classroom spaces
(Gruenewald, 2003; Morales-Doyle, 2017; Vossoughi et al., 2016). This framing attunes instruc-
tion to student identities and positions identity as relevant to science learning to expand oppor-
tunities for engagement and for making generative connections to concepts.

As a strategy for framing, teachers’ discursive interactions (routine speech patterns) of com-
munity-oriented framing can signal to students that epistemological diversity, personal or cul-
tural experiences, and questions of politics, history, justice, and ethics are welcome in the
science classroom (Hand et al., 2012; Vossoughi et al., 2016). In our team of teachers and
researchers, we believe that part of how students should answer Goffman's (1974) question of
“what is going on here?” should be that they are using science concepts and practices to explain
historical and present injustices in their community and building their knowledge and skills to
address those injustices.

2 | METHODS
2.1 | Context, partners, and positionality

This work took place at the Mann UCLA Community School, a grades 7-12 Title 1 public
school located in the neighborhood of South Los Angeles, in Los Angeles, California,
United States. Demographically, the students are 52% Black and 48% Latinx, with 22% bureau-
cratically designated as English Language Learners; all are from low-income families qualifying
for the federal free and reduced-price meal program. The school and South Los Angeles are
home to more low-income families and Black families relative to the district, which has 60%
low-income students and 7.6% Black students. The school follows a community school model
(Oakes et al., 2017) and has been in a partnership with UCLA since 2016. In this model,
teachers have opportunities to engage in various professional development experiences oriented
to collaborative leadership and practices. Data for this study were collected during the fall
semester of 2020 while all instruction was remote due to the COVID-19 pandemic. The logistics
and dynamics of remote learning resulted in less instructional time than a typical school year,
with classes meeting for approximately 3 h a week, and different forms of engagement, specifi-
cally with students preferring to participate via the Zoom chat rather than speak.

The researchers on our team come to this work as visitors and allies to the community
where students live and teachers work. Heather and Symone both have backgrounds as science
teachers and researchers in the physical sciences, and along with Bill, are now dedicated to sci-
ence education research. Heather is a White! woman, Symone is a Black woman, and Bill is a
Hispanic man. We operate from the premise that research on the learning and teaching of sci-
ence cannot be divorced from the historical and sociopolitical dimensions of schools, communi-
ties, and disciplines, and we are committed to re-mediating the ongoing harms of science
education that perpetuates racism, sexism, and settler-colonialism. This position shapes our
responsibility to students, and as such, we work to normalize, elevate, and nurture the expan-
sive meaning-making practices and knowledge of students from non-dominant communities.
Our partners and co-authors in this research are two science teachers. Shriya, or Ms. V, is an
Indian American woman who partnered with Symone in teaching two sections of a 7th-grade
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science elective. Darlene, or Ms. T, is a Vietnamese American woman who partnered with
Heather in teaching two sections of 10th-grade chemistry. As teachers of color, with immigrant
backgrounds and intersectional identities different from, but akin to, many of their students,
Ms. V and Ms. T were keenly aware of how school and science marginalize themselves and
their students and were deeply committed to dismantling those forces.

We engaged in a teacher-researcher co-design process, a joint activity that draws on our
diverse perspectives to design tools that are useful for students and teachers (Gomez et al., 2018).
Our methodological approach was guided by the commitment of Participatory Design Research
to attend “to the ways in which critical historicity, power, and relational dynamics shape pro-
cesses of partnering and the possible forms of learning that emerge in and through them” (Bang &
Vossoughi, 2016, p. 174). Specifically, our collaboration paid explicit attention to re-mediating the
traditional roles of the researcher and researched such that Ms. V and Ms. T were co-equal part-
ners. To share a brief relational history, our partnership began in 2018 when Heather, Symone,
and Bill visited Mann UCLA Community School during an end-of-year professional development
and met Ms. V and Ms. T. We shared common interests around equitable science education and
were all interested in designing locally relevant innovations, and the teachers invited us into their
classrooms. In the 2018-2019 year, we designed two short instructional units and each year
expanded the units (Clark et al., 2022; Gyles & Clark, 2024).

Our conceptualization of community-oriented framing was collaboratively developed
through a multi-step, iterative, reflective co-design process within our ongoing research-practice
partnership (Penuel, 2017). One unit we designed and analyzed focused on nutrition guidelines,
recipes of cultural significance to students, and food justice. This unit was taught by Ms. V in
the 7th-grade elective class and addressed scientific questions of biochemical macronutrients
and metabolism with social questions of nutritional guidelines, healthy eating, food justice, and
lack of access to healthy food options in urban communities of color. The second unit focused
on the carbon cycle, the lack of parks in the students’ community, and students’ everyday expe-
riences in urban greenspaces. This unit was taught by Ms. T in 10th-grade chemistry and
brought together the scientific phenomenon of the unbalanced carbon cycle with the social phe-
nomena of urban land use and deforestation decreasing carbon reservoirs and inequitable
access to greenspace in urban communities of color.

2.2 | Data sources

To answer our first research question on instructional practices to frame phenomena in com-
munity and question 1b on the frequency of these practices, Heather and Symone took detailed
field notes while observing instruction, including descriptions of interactions and participants’
verbatim speech or paraphrases of utterances (Erickson, 1986; Merriam & Tisdell, 2016). The
discourse and interactions documented was improvised by teachers, or exogenous to design
(Tabak, 2004), and became routine through enactment; our design approach conceptualized
frames but did not script teacher talk moves. We focused on month-long units taught by each
teacher, with 20 h of observation per teacher. These units are representative of the school year
and were selected for analysis of framing because they were both organized around an issue of
the local community and were taught at the same time by the two teachers (in November and
December of 2020). We also collected instructional artifacts including lesson plans and slides.
To add context to our analysis of field notes and artifacts, we conducted document elicita-
tion interviews with Ms. V and Ms. T. These interviews gave the teachers a chance to
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retrospectively reflect on their teaching, allowing us to answer research question la about
teachers’ intention. We developed our interview protocol by reviewing the lesson plans, slides,
and teacher discourse and crafted open-ended questions intended to give Ms. V and Ms. T the
opportunity to reflect on their instruction. We asked questions to elicit teachers' intentions and
analysis of practice, such as “When you said this, what connections were you hoping students
would make?” and “With this image you showed, what were you trying to signal to
students about explaining the community?” Each interview was approximately 90 min, audio
recorded, and then transcribed.

To answer our second research question about how students made sense of the relevance of
their learning relative to their community, we collected samples of student-written work to ana-
lyze how they took up the frames of phenomena presented in their classroom experience. For
Ms. V's 7th grade science elective, we collected three written assignments that explored types
of, and access to, healthy food in the students’ local community. For Ms. T's 10th-grade chemis-
try class, we collected students’ end-of-unit tasks that asked them to explain how aspects of Los
Angeles’ Green New Deal plan would impact land use, climate change, the carbon cycle, and
the community. These assignments were reflective, short answer responses that asked students
to use science concepts and skills, as well as their observations and out-of-school knowledge, to
explain issues of food or environmental justice in their community. For both 7th and 10th
grade, assignments were designed to move away from narrow, correct responses, and instead,
communicate that diverse ways of knowing and doing science, including community-based
experiences, were welcome. We collected and analyzed work from 18 seventh-grade students
and 16 tenth-grade students (every student who completed the assignments), representing
approximately half of the students in the classes. We attribute this relatively low level of partici-
pation to the challenges multilingual and low-income students faced during the pandemic.

2.3 | Analytic approach

To provide a multidimensional analysis, we took a layered analytical approach that included
first characterizing the discursive features at the level of the lesson to identify which lessons
were most oriented to community, and second providing thick description of the pedagogical
practices embedded in the identified lessons.

For our first phase, we used an analytical framework for classroom discourse developed to link
specific patterns in teacher talk to patterns in student response and to explore how teacher talk
structures the nature of student learning opportunities (Sandoval et al., 2021). Classroom discourse
has been analyzed to understand how learning is socially organized and what it means to know in
the disciplines (Lemke, 1990; Mehan, 1979) which has become increasingly important as NGSS-pro-
moted practices, like explanations, are inherently dialogic (Kelly, 2014). Sandoval and colleagues’
framework was designed to document qualitative differences between teachers’ practice on three
dimensions, or analytical categories, of ambitious science instruction (Windschitl et al., 2018)—
framing, agency, and version of scientific practice—in a group of 25 teachers over 3 years of profes-
sional development. Derived from interaction analysis (Erickson, 1992; Jordan & Henderson, 1995),
talk and other aspects of interaction, such as materials and gestures, were analyzed to compare how
teachers aligned their instruction to the NGSS, and the struggles of organizing PD to support such
changes. While Sandoval and colleagues relied on video data, here we relied on detailed observa-
tional field notes; this, combined with our design interest in framing, limits our study to just the
one analytical category of framing.
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In this study, we modified Sandoval and colleagues' (2021) approach to scoring a lesson in
the analytical category of framing. The first step in this phase of our analysis was to identify
and bound episodes of analytical interest in our field notes. We created content logs based on
field notes to log segments of activity in terms of academic task structure (Erickson, 1982)
which involved a description of participation and activity structures as well as interactions.
Next, we analyzed these episodes with our a priori category of framing. Specifically, we scored
an episode in relation to a positive or negative valence to capture dichotomous poles (—1 or 1),
or between or ambiguous (0). After scoring episodes, we assigned an aggregate value to each
lesson. Figure 1 presents the definition of each score and the activities we associated with
each score.

The rating framework assigns a score of —1 to lesson that is framed as mastery of a canoni-
cal concept, and a score of 1 to a lesson that is framed as understanding and explaining a phe-
nomenon in the world. A score of 0 represents a mix of the two endpoints where a lesson is
oriented to a problem rather than mastery but is disconnected from the phenomenon. In
reviewing classroom observations to assign codes, we looked for “salient differences in the
valence of classroom discourse, namely, whether it is primarily oriented in toward disciplines
students are meant to master or out toward the world in which students live and for which sci-
ence concepts and practices may be useful” (Sandoval et al., 2021, p. 46).

Sandoval et al. (2021) described the malleability of the framework as allowing future work
to include additional salient analytical categories; this study contributes a new analytical

Phase 1: Scoring lessons
Identify which lessons had the strongest orientation to explaining the world and the community
Phenomenon Score -1 0 +1

Definitions Orients activity Orients activity to solve a Orients activity as a way to
(Sandoval et al., as a way to learn | problem, but not explicitly understand and explain the
2021) a science concept | relative to anchoring anchoring phenomenon in the

phenomenon

world

Observed activities
that support score

Complete task to
develop

Complete task to solve an
unanchored problem

Gather evidence to explain
phenomenon; test variables to

conceptual explain phenomenon; create or
knowledge revise model to explain
phenomenon
Community Score -1 0 +1

Definitions

Orients activity
as a generic tool
for use in an
unspecified place
and time

Orients activity to solve a
problem, but at a global scale, an
ambiguous time/place, or a
time/place that is not meaningful
to the community

Orients activity as a way to
understand and explain the
anchoring phenomenon as
experienced by the students in
their community

Observed activities
that support score

Complete task
that is
disconnected
from time and
space

Complete task to solve a
problem at a global scale or
location that is not necessarily
meaningful

Gather evidence to explain
community or lived experiences;
test variables to explain
community or experiences; create
or revise models to explain
community or experiences

Example: “Our mini question for today is ‘what is carbon?” We are going to use the periodic table for an activity
called ‘cracking the code’ that will let us learn more about carbon and learn what it is made of and how it moves
around.” (Ms. T, Day 3 field notes)
Interpretive commentary: This launch of an activity was not linked to a specific place or time (-1 community

framing) and was oriented to solving problems about the chemical transformations of carbon but not explicitly to
the anchoring phenomenon (0 phenomenon framing).

FIGURE 1 Analytical approach to score lessons for framing with example of excerpt analysis procedure.
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category that may be of interest to other equity-oriented science education teams. Specifically,
we created a community-oriented framing category to look at whether phenomena were framed
in students’ community. We assigned a score of —1 to a lesson that was placeless or oriented to
an ambiguous or abstract location, and a score of 1 to a lesson that was oriented to the specific
place and time in which students live (Figure 1). Again, a score of 0 is a midpoint, here rep-
resenting a global scale or oriented to a location other than the community. In assigning these
community scores, we looked for explicit and implicit references to where, when, why, and
how the questions of the phenomenon emerge and by whom they can be addressed. Only les-
sons that centered on understanding and explaining the community were given a score of +1;
simply referencing community at the launch or creating coherence to past lessons framed to the
community was not enough to receive this score. To support reliability in this step, Heather and
Symone initially coded the same subset of data using the rating scheme described in Figure 1.
We discussed areas of agreement and disagreement with Bill and refined scoring. We reached
consensus after one round of calibration, member checked with Ms. V and Ms. T, and divided
up the data set to complete the scoring. Sandoval and colleagues' framework, and our addition
of a community-oriented category, was useful for our study because it enabled us to character-
ize discursive features at the level of the lesson without microanalysis of transcripts to reflect
variation in teaching practices.

In our second phase, we further analyzed the observational field notes for the lessons that
received a +1 score for community-oriented framing, as well as teacher interviews. The goal of
this step was to describe how community-oriented framing was accomplished through pedagog-
ical practices, as well as teachers' goals and intentions. While phase 1 looked at the lesson level
with an a priori approach, phase 2 added depth to our study with inductive coding that
identified utterances and interactions that framed science learning. We followed the describe-
compare-relate process (Bazeley, 2009). Moving between the teachers' interviews, which spoke
to their intentions and goals, and the observational field notes where their practices and
routines were visible, we wrote descriptive interpretations of excerpts and compared within and
between teachers to look for patterns of typicality and atypicality (Erickson, 1986), and related
interpretations to relevant theories and literature. In this last step, we related our noticing to
Engle's (2006) framework of context analysis for intercontextuality. This included relating our
interpretation to two dimensions of intercontextuality: how time (learning builds on the past in
hopes of contributing to the future) and participation (learners are ascribed as authors of
knowledge and members of a larger community) were framed.

For this analysis, Heather and Symone initially completed the describe-compare-relate pro-
cess on the same subset of data, discussed areas of agreement and disagreement with the other
authors, and generated a preliminary set of themes and codes. We engaged in three more
rounds of this calibration process using another subset of data until we reached consensus, and
all definitions were refined. The remaining data were subsequently coded by Heather
and Symone individually based on the consensually developed themes and codes.

In our coding, two framing practices emerged: “localizing phenomena” and “personalizing
phenomena.” In Figure 2, we present the framing practices and associated discursive interac-
tions—the routine speech patterns of the teachers—as well as interpretive commentary for an
example excerpt from field notes. Localizing a phenomenon is the practice of narrowing in on
the specific ways a socioscientific issue manifests in a place. Gathering local evidence to explain
or model phenomena gave students opportunities to explore data specific to Los Angeles to con-
textualize the problems, explanations, and solutions of the phenomenon. This evidence, con-
nected to the past, present, or future of students themselves, people the students care for, or
meaningful places, was used in explaining or modeling phenomena and in thinking about
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Phase 2: Analysis of teacher framing practice

Identify practices used to frame phenomena in community in teachers’ discursive interactions with the describe-
compare-relate process (Bazeley, 2009), as observed in classroom observations, documented in field notes, and
described in interviews

Framing practices Discourse routines Guiding definition for coding routines
Localize Connect to past, present, | Teacher makes connections to past or present experiences of
phenomenon and/or future experiences | students, or to their imagined future, and/or
and/or places places/characteristics that are meaningful in the community
Position as member of Teacher positions students as members of, or participants in,
systems the everyday, present-day scientific and sociopolitical systems
relevant to the phenomenon in the community
Personalize Connect to meaningful Teacher makes connections to people that are meaningful to
phenomenon people the students or the community
Position as agents of Teacher positions students as capable of contributing positively
change to their own future in the community or that of other
meaningful people

Example: “Do you see our school on [on this carbon cycle diagram]? Do you even see our city? Do you see
yourself? No. This diagram is too generic, and it doesn’t help us. You can make a better one.” (Ms. T, day 7 field
notes)

Interpretive commentary: A useful diagram of the carbon cycle should include students themselves (position
students as members) and meaningful places like the school and their city (connect to past experiences).

FIGURE 2 Analytical approach to describe teachers' framing practices with example of excerpt analysis
procedure.

solutions to address the problems of phenomena. Personalizing a phenomenon is a practice of
exploring, centering, and scientizing (Clegg & Kolodner, 2014) personal experiences and inter-
actions within a socioscientific system. Organizing and using personal information as evidence
in sensemaking encouraged students to consider their first-hand experiences, or relevant experi-
ences from their family, community, or culture, as data to explain phenomena, and legitimize
the relevance of these data in the science classroom.

Our third phase of analysis focused on student classroom artifacts. The goal of this step was
to determine how students made sense of phenomena they explored in class and took up the
frames offered by their teachers, which could have included adopting, appropriating, or
rejecting their teachers' framing of phenomena. We know that teachers’ framing has a signifi-
cant impact on how students engage, so we began with a deductive approach to look for how
students localized or personalized a phenomenon in ways similar to their teachers (Figure 3).
This process involved identifying if and how student writing described phenomena as con-
nected to themselves, to their local community, or to relevant social issues. We grouped
excerpts into these themes, while also looking for counterexamples that did not fit, representing
students sensemaking out of alignment with their teachers. Again, to support reliability,
Heather and Symone coded the same subset of data. We discussed areas of agreement and dis-
agreement and refined scoring. We reached consensus after one round of calibration, and we
were able to divide up the data set and complete scoring.

3 | FINDINGS

We first present a summary of our scoring of lesson framings throughout the 7th-grade food
unit and the 10th-grade chemistry unit. Then we trace how Ms. V and Ms. T framed specific les-
sons toward their students’ community through localizing and personalizing practices. Finally,
we show evidence from students’ written work of how they took up those framings.
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Phase 3: Analysis of student uptake of frames
Identify discourse patterns in classroom work to understand how students took up the frames of phenomena from
their classroom experiences to make sense of relevance of phenomena

Discourse patterns Guiding definition for coding patterns
Connect to past, present, and/or | Causes, consequences, and/or solutions of phenomenon are connected to me
future experiences and/or and my life experiences, or can be explained with meaningful community
places characteristics

Connect to meaningful people Causes, consequences, and/or solutions of phenomenon are connected to a
meaningful person in my life

Position as member of systems | I am part of the processes that explain the phenomenon

Position as agents of change I can change the processes that explain the phenomenon

Example: “Cause there’s not a lot of healthy food around here. Some people don’t have money to buy food like
this. People that have money always want fresh food, especially healthy food. But in my opinion, all people
deserve fresh food” (7" grader)

Interpretive commentary: The low socioeconomic status of people in the community (meaningful community
characteristic) helps explain food injustice.

FIGURE 3 Analytical approach to describe students’ written work with example of excerpt analysis
procedure.

3.1 | Patterns of framing in each unit

In Ms. V's 7th grade unit, students investigated how their favorite cultural recipes could be
made more nutritious without losing cultural significance, addressing concepts of nutrition,
healthy eating, and issues of food justice, and lack of access to healthy food options in urban
communities of color. In Ms. T's 10th-grade chemistry unit, students modeled the local carbon
cycle, connecting issues of land use change and deforestation to decreasing carbon reservoirs
and inequitable access to green space in urban communities of color. Table 1 shows that
teachers consistently oriented their lessons to the real-world with no lesson for either teacher
scoring a —1 for phenomenological framing.

Table 1 shows that most of Ms. V's lessons (5 of 8) were community oriented and that Ms. T
was less consistent in maintaining a community orientation from lesson to lesson (4 out of 11).
In the supplementary material, we present Tables S1 and S2 with a summary of the lessons and
description of the activities to illustrate the scoring. Challenges maintaining a com-
munity-oriented framing were partly expected in Ms. T's class because the carbon cycle
phenomenon was taught as global as well as local and because, as a core NGSS-aligned course,
there were demands to teach various performance expectations that were disconnected from
place. The classes that received a score of +1 on community framing oriented instruction to the
community with practices that included gathering evidence, testing variables, and creating/
revising models to localize and personalize phenomena (as described in Figure 1). For example,
on day 3 Ms. V's students examined maps to investigate food access points in connection to
racial and economic demographics, and transportation access across three zip codes in Los
Angeles. Gathering local evidence allowed students to investigate inequities in food access
based on social groups across the city. Then on day 5, students conducted interviews with com-
munity members positioned as experts in nutrition and food (in)justice; the interviews were
personalized data based on the stories of a meaningful person to help students analyze food
access. For Ms. T, on day 1 of the chemistry unit, students gathered local evidence on land use
by examining maps and organizing their observations on the distribution of greenspace in their
neighborhood. On Days 8 and 9, they personalized their explanatory models of the carbon cycle
to include their experiences with carbon emissions; these activities oriented explanations of the
carbon cycle to their community.

85U017 SUOWILLOD BA1TER.D 3[edldde ay) Ag peuenob ae sajpie YO ‘85N JO Sa|nJ Joj Akeiq18ulUO A8]IM UO (SUOTHIPUOD-PUB-SWLBY W0 A8 | 1M Ae1q 1pul|Uo//:SdnL) SUONIPUOD U SWB | 84y 88S *[¢20Z/v0/zz] Uo Ariqiauljuo A8|IM ‘Sy6TZe8)/200T 0T/I0p/wod A8 | im Alelq1jeuljuo//Sdiy Woij papeojumod ‘0 ‘9522860T



CLARK ET AL. JRST‘N‘WI LEY | 13

TABLE 1 Score of phenomenon framing and community framing for each day of the instructional unit in
Ms. V's 7th-grade elective and Ms. T's 10th-grade chemistry class.

Ms. V phenomenon Ms. T phenomenon Ms. V community Ms. T community

Day framing score framing score framing score framing score
1 +1 +1 0 +1

2 0 0 +1 —1

3 +1 0 +1 -1

4 +1 0 +1 —1

5 +1 +1 +1 0

6 +1 +1 0 0

7 +1 +1 -1 0

8 +1 +1 +1 +1

9 +1 +1

10 +1 0

11 +1 +1

In summarizing these findings, we do not suggest that every lesson can or should be framed
as community-oriented. These scores represent our judgment on the nature of teaching practice
rather than being prescriptive of the how frequently a community orientation should occur in a
unit. As will be seen below, both Ms. V and Ms. T intended for lessons coded as oriented
towards the canon to provide explanatory concepts their students could apply to the broader
phenomenon of the unit. Moreover, we do not intend the positive and negative valence of these
scores to connote anything other than a framing orientation (Sandoval et al., 2021). We simply
argue that a community orientation should provide students opportunities to understand scien-
tific work as relevant to themselves and to community concerns. Next, we show what commu-
nity-oriented framing looked like in the classrooms and then how students responded.

3.2 | Community-oriented framing intentions and practices

In this section, we present how Ms. V and Ms. T accomplished community-oriented framing in
these lessons by localizing and personalizing phenomena. We start by presenting interview data
to explain the teachers’ goals of localizing and personalizing phenomena. Then, we present and
analyze examples of both teachers’ talk routines and actions associated with each practice to
demonstrate how community-oriented framing was accomplished. All examples are representa-
tive of routines for both teachers.

3.21 | Localizing phenomena

Goals and intentions

In their interviews, Ms. V and Ms. T reflected on their practices of localizing phenomena as
helping them make the scientific concepts in each phenomenon visible and relevant to stu-
dents. Ms. V contrasted localized phenomena with generic or global phenomena as making
more sense to her when teaching concepts that are meaningful to the community. She said,
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Curriculum sometimes tries to take any real-world concept, like oh let's learn about
tectonics, and let's talk about this possible volcano on Mars, rather than being like
Los Angeles is on a fault. We should be talking about which communities are going
to be affected by tectonic movements.

Ms. T also highlighted localized phenomena as helping her overcome a pedagogical obstacle
unique to chemistry. She said in her interview, “especially in chemistry where a lot of what
we're learning is invisible, it's cool to make it visible where you live.” To further explain the
value of localizing phenomena, Ms. T said

It allows me to apply visuals, real people, and real places to complex concepts. I
like that we can talk about Councilman Harris-Dawson, Los Angeles community
groups, Los Angeles Green New Deal, Mayor Garcetti, Los Angeles neighborhoods,
etc. It kind of saves me the step of having to prove to the students that what we are
learning is relevant and important. Also, it gets students to be like ‘oh yeah, I've
seen that’ i.e. the oil rigs by Kenneth Hahn Park or the oil refinery in Wilmington.
Also, my hope is that even outside of class, this year or in their future, when they
continue to see the people, places, and things we have talked about in class
they will be reminded of stuff we've talked about.

Collectively, both teachers positioned localized phenomenon as supporting them in grounding
science concepts in relevant contexts, and as Ms. T pointed out, in their future experiences. The
teachers' intention was to support engagement with science concepts both in the moment in
the classroom and in students’ futures outside of the classroom. In-school experiences are
ephemeral, but students will remain community members; the teachers hoped that local rele-
vance would continuously support connections between science and everyday experiences as
youth imagine and build their futures. The goal of localizing is to move beyond just understand-
ing a concept now but to support students making more expansive connections between science
and their community across temporal horizons.

Examples of teacher pedagogy and talk routines

In the 7th grade elective, Ms. V used this practice on Days 3 and 4 in an activity that had stu-
dents examine Google maps of food access points, including grocery stores, farmers markets,
and fast-food restaurants across three different zip codes in Los Angeles: one predominately
wealthy White community, one predominately middle-class White community, and their own
predominately low-income community of color. She started the class by asking students, “What
kind of food do you see around here?” Students shared a variety of fast-food and mom-and-pop
restaurants present in their community and that they had visited. She went on to elicit students’
experiences in these food access points. For example, she said “So let's start with, oh I don't
know, Jack-in-the-Box, right, the one that's on the corner of Western Ave. Pretty sure some of
y'all have been there (chuckles). I ate there.” Ms. V then had students analyze the maps to
answer the question, “what trends in food access do you see across zip codes?” She launched
this activity by saying, “So we can start thinking about what types of food is accessible to the
people who go to our school, to people who live around our school, meaning us.” To wrap up
these activities and to move from analyzing the problem to exploring solutions, Ms. V worked
to make visible the connections between food systems and students’ futures by asking, “What
can we do as a community to try and fix this problem?”
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In these interactions, we see various examples of the discourse routine that made the activi-
ties of gathering and using localized evidence possible, specifically by connecting learning to
ongoing and past experiences and to experiences in meaningful places like familiar local food
access points. These talk routines localized issues of food inequities by structuring interactions
around localized data and framing these data investigations as opportunities to bring the stu-
dents’ experiences with food access into the science task. These routines frame their experiences
as relevant to explaining food injustice. We also see Ms. V using the discourse routine of posi-
tioning students as members of the food system when she elicited their roles as consumers, like
eating at the local Jack-in-the-Box, and as participants in the systems from which solutions can
emerge. In scaffolding student imagination of a different future, she positioned students as part
of the food systems in their community and capable of positively contributing to the future of
their community (overlapping with the personalizing practice of positioning as an agent
of change). Through these discourse routines that connected student experiences to meaningful
local contexts, Ms. V centered questions of equity and justice with the practice of localizing to
frame gathering localized evidence as required for explaining and acting on local challenges of
healthy eating.

In chemistry, Ms. T worked to localize the phenomenon of the unbalanced carbon cycle on
day 1 by encouraging students to gather evidence about how land is used in their neighborhood.
She asked “what are some ways land is used around school and around your house? And what
other ways have you seen land used maybe as you've moved around different neighborhoods?”
Students initially described their observations in everyday language and, then, Ms. T provided
the academic vocabulary for land use categorizations. This warm-up activity helped Ms. T
launch an activity comparing the students’ neighborhood with a wealthy, White area of the city
and to analyze the distribution of parks across the city. To invite an equity lens to analyze these
local data, Ms. T later said,

The way land is used in Los Angeles is not equal. I know you've talked in history
class about issues like redlining to learn about how land is used, and I want you to
think about that too, but today we are going to use chemistry to think about differ-
ent types of land use in different neighborhoods of Los Angeles.

Here Ms. T connected students’ knowledge of the political history of the community to their
chemical investigation of the carbon cycle; she framed students’ place-based experiences and
observations of unique community characteristics as needed in classroom tasks. Through the
talk routine of connecting classroom tasks to local places, Ms. T positioned the carbon cycle as
simultaneously a social and scientific process as she encouraged students to use localized evi-
dence about urbanization and park distribution alongside their critical awareness of unjust resi-
dential policies.

In addition to connections to students’ and the community's past, Ms. T scaffolded student
imagination of the future of their community as she localized the phenomenon. On day 11 she
framed the lesson on local climate change mitigation with a reminder of the classroom routine
to focus on solutions. She said, “Like we always ask, try to imagine Los Angeles in the future. I
love Los Angeles, but we can always improve it, especially for people that need extra help.” She
went on in this class to discuss issues of equity related to specific solutions to climate change.
For example, in discussing energy-efficient technology as a solution to climate change, she said,
“The new technology that we're going to have is going to be cool and, we know that Teslas right
now are super expensive but in the future electric cars are going to be affordable.” Here we
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observe the discourse routine of connecting classroom learning to an imagined future when
electric vehicles are accessible to these youth. Ms. T centered (in)equity, specifically the sociopo-
litical reality that electric vehicles are unaffordable to the families in students' community, and
therefore students are constrained in participating in climate mitigation. In a way, she
positioned students as excluded from the processes of climate mitigation because electric
vehicles were largely not present in South Los Angeles in 2020. This inequitable access to
energy-efficient technology is a meaningful feature of the community and localizing issues of
electric vehicle access communicated to students that addressing climate change will require
localized knowledge. Ms. T positioned student agency within the power dynamics relevant to
the sociopolitical processes of climate change mitigation and scaffolded students’ imagination of
a future when they would be able to positively contribute to climate change by using electric
vehicles.

3.2.2 | Personalizing phenomena

Goals and intentions

Teachers described their work of personalizing phenomena as connecting classroom learning to
diverse contexts that would be meaningful to students. In her interview, Ms. V reflected on the
opportunities she gave students to make personal connections to phenomena across lessons by
saying, “I always wanted kids to take something that's important to them, and just use their
own critical thinking and think about what actually fits in here.” Reflecting on Day 3 of the
food unit, where students investigated healthy food access across Los Angeles, Ms. V described
in her interview student stories of their everyday challenges navigating transportation access to
get to a grocery store. She recalled how some students shared that they only went to the grocery
store every 2 weeks and could only get whatever they could carry with them on the bus. She
said in her interview, “[this] is something that they brought from their lives to analyze the data
that they were seeing.” For Ms. V, her intention was to position personal experiences as
data and resources for sensemaking about food injustices.

In her interview, Ms. T reflected on a specific instance of helping students use their first-
hand experiences as evidence in modeling and her goals of those types of interactions. Specifi-
cally, on Day 9 of the unit, she recalled giving one-on-one help to students creating their carbon
cycle models in digital notebooks that both Ms. T and students could edit. She described an
interaction where a student was doubtful that their knowledge of carbon transfers and transfor-
mations, based on everyday experiences in parks, belonged in science class or on the model.
Ms. V communicated that these experiences did belong by adding the students’ ideas directly to
the model. She said in her interview “[the students] were just talking, and they were watching
me put their words on this model. And I didn't edit anything they said, and they were like ‘oh
damn, that's actually right’.” Ms. T's intention in these interactions with students, recalled in
the interview, was to position personal experiences as a relevant tool for their classroom tasks
and for understanding their community and the world.

The teachers’ intention for personalizing phenomena was to show students how their lives,
their experiences, and the people in their lives can be both sources of scientific data and data
themselves. In contrast to decontextualized, objective, or generalized views of evidence and
data that ignore personhood, identity, positionality, and stories, Ms. V and Ms. T wanted stu-
dents to know that their experiences count as valid and valuable evidence in scientific
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sensemaking. The teachers' goal for this practice was to position classroom learning and every-
day experiences as firmly connected.

Examples of teacher pedagogy and talk routines
Ms. V used the discourse routines of personalizing phenomena on Day 3. While moderating stu-
dents' work considering collective actions as solutions to food access and hunger, Ms. V said,

Not all of us are billionaires where we can solve world hunger with our extra
money, but even little bits of kindness and help really make a difference for people
who are hungry. But right, it also means that we don't all have to do our little bit
separately, right? Like August was mentioning earlier, if we all come together and
take all our little bits of kindness and put them together, they make a really big dif-
ference, right?

To wrap up the lesson, Ms. V summarized the goal of the day by saying, “This is about all those
things you've learned and how you can use that information to help your family, your commu-
nity, in the future.” In these examples, Ms. V personalized food justice issues with the discourse
routines of connecting classroom tasks to meaningful people, specifically family that would be
helped by the concepts explored (this information), and by positioning students as agents of
change capable of impacting the future through their actions (“little bits of kindness”).

In another example from Ms. V, on day 5 she connected meaningful people to classroom
tasks. To scaffold students’ work writing their food narratives, Ms. V developed an activity in
which students interviewed an expert on nutrition, food access, and personally or culturally sig-
nificant recipes. To explain what kind of expert she meant, she said, “It's important that you
interview someone who is going to be able to give you genuine answers. It's someone who lives
in your community.” This framing of expertise as rooted in the community, positioning author-
ity in the meaningful people in students’ community, connected the classroom investigations to
people students know and communicated that personal knowledge can also be expert disciplin-
ary knowledge. Personalizing practices supported Ms. V in framing food justice as relevant to
students’ families and in connecting classroom tasks to the sociopolitical systems that students
can shape through their daily actions.

In chemistry, Ms. T used personalizing discourse routines on days 8 and 9 in activities to
revise carbon cycle models with personalized evidence. These lessons were dedicating to creat-
ing diagrammatic, explanatory models of the local biogeochemical cycle that included students'
observations of urbanization, their experiences in local parks, and their desires for access to
greenspace. Ms. T launched lesson 8 by showing a textbook image of the carbon cycle and
asked, “Do you see our school on here? Do you even see our city? Do you see yourself? No. This
diagram is too generic, and it doesn't help us. You can make a better one.” She went on to
encourage students to “use your experience in your neighborhood to think of land use that
you've seen.” These questions connected the task of modeling to students themselves, an exam-
ple of connections to meaningful people. By pointing out the absence of the youth themselves,
and other locally relevant people and places in the generic carbon cycle diagram, Ms. T encour-
aged students to model their experiences in explaining the unbalanced carbon cycle, and cen-
tered students' personal experience as required for a “better” representation. Additionally,
encouraging students to put themselves in the models positioned students as part of the systems
and processes that explain the carbon cycle (overlapping with localizing practice of position stu-
dents as part of the relevant systems).
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Later during these lessons, while students were revising their carbon cycle models, Ms. T
explained that the municipal government was partnering with local grassroots organizations to
address climate change inequities. To elevate students’ personal experiences and the experi-
ences of local community members as authorities, she said,

The mayor is not trying to know everything all by himself. He wants to find local
groups that can help him and can help his team make more parks happen and he
needs to know what you guys know about parks around here.

This interaction is an example of positioning students as agents of change which framed stu-
dents’ personal knowledge about and experiences in parks as a valuable sensemaking resource
for the classroom task of modeling and for the real-world work of ensuring equitable
greenspace access in Los Angeles. Throughout days 8 and 9 of the unit, Ms. T guided students
in identifying where personal experiences and sociopolitical systems were absent from textbook
diagrammatic representations of the carbon cycle and she situated personalized evidence as
necessary to explain the past, present, and future carbon cycle in their community. By encour-
aging students to gather evidence to personalize the phenomenon of the carbon cycle, Ms. T
opened opportunities for students to understand the carbon cycle as connected to their personal
experiences and to the experiences of people that matter to them.

3.3 | Student uptake of frames

We found that most students, 14 out of 18 in Ms. V's class and 12 out of 16 in Ms. T's class,
explained the phenomena of inquiry as personally and locally relevant issues and that they
framed the scientific and social systems as inherently connected. Below we present excerpts of
student writing to demonstrate, first, examples of localizing a phenomenon by drawing on
knowledge of the community, second, examples of personalizing a phenomenon with connec-
tions to themselves or people that matter to them, and third, examples that combined these two
frames where local and personal knowledge were used as evidence in classroom work.

3.3.1 | Localizing phenomena

Student writing suggests that they perceive phenomena as local events that could be understood
and addressed with their first-hand knowledge of the community. One example of local knowl-
edge of the community, or a meaningful feature of community, that students in both 7th and
10th grade drew on was the socioeconomic status of the neighborhood. Students were critically
aware that their community is low-income and explained phenomena as related to this feature.
Below are three examples of student writing that illustrate this practice:

[More parks] would be helpful to my neighborhood because you can grow like fruit
trees so people who can't afford a bag of apples, oranges, or lemons and other fruits
can literally walk outside and grab some fruit.—10th grader

[A park] helps the neighborhood because if you don't have or can't afford an air
conditioner or a fan going under the trees can cool you down.—10th grader
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Cause there's not a lot of healthy food around here. Some people don't have money
to buy food like this. People that have money always want fresh food, especially
healthy food. But in my opinion, all people deserve fresh food.—7th grader

These examples include connections to people “who can't afford” and “don't have money” for
fresh food or air conditioning as a feature of the local community that is relevant to explaining
and addressing the phenomenon of inquiry. Another type of local knowledge that students
drew on was observations of inequalities or hazards located in their community. Below are two
examples of student writing that illustrate this practice:

The trees in the park are fighting to keep the air fresh and non-toxic even when
there's machines getting oil from the land and expelling carbon to the air and mak-
ing it look dark.—10th grader

In some neighborhoods to like order food online and to like get groceries delivered
or stuff like that and it's a lot harder for people closer to here to do that, because
like you need to have internet or because, like, you'd have to use a computer for
that, that makes it more difficult.—7th grader

In the example from the 10th-grade chemistry student, the youth explained the ecological bene-
fits of parks, in absorbing excess carbon dioxide and purifying air, as needed in the community
because of the disproportionate burden of environmental hazards like urban oil extraction. For
the 7th graders, they explained that accessing healthy food is harder because of the distance to
stores or restaurants combined with transportation (delivery) challenges. Student writing indi-
cates that, like the teachers, the youth understood phenomena as manifesting uniquely in the
local community, and that explaining or addressing the phenomena requires localized data and
first-hand knowledge of the community.

3.3.2 | Personalizing phenomena

Students’ written work suggested that by connecting phenomena to themselves personally, and
to people they care about, that they understood the phenomena as personally meaningful. Stu-
dents also drew on personal knowledge as evidence in explaining phenomena. Below are two
examples of how students shared about food and people that matter to them:

My grandma would make these foods 24/7 so I'll always eat them. They will always
remind me of my childhood.—7th grader

What birria is made out of [is] beef the way me and my family makes it, but in
Mexico [it's] made out of sheep. When me and my mom make it we use different
chilies that you have to boil.—7th grader

In these examples, students responded to Ms. V's framing of personal experiences and stories as
belonging in science class. This framing welcomed and invited students’ culinary heritage and
families into the science classroom. For Ms. T's chemistry class, 10th-grade students also con-
nected issues of the carbon cycle to people that matter to them. Below are two examples of stu-
dents' personal experiences with air quality that they drew on in sensemaking:
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We don't have enough air quality our future generation our children will not have
good air quality and the Earth is just going to die because there is not going to be
enough air quality and us humans need good air quality.—10th grader

[More parks] would change my life because there will be a less risk of me getting

even more health problems than I already have if there was less air pollution.—

10th grader
In these examples, students wrote about “me”, “my family”, “us” and “future generations of
children” as meaningful and connected to the issues of the phenomenon.

3.3.3 | Localizing and personalizing

Students also blended and merged local and personal frames in their writing. Below are exam-
ples from three 10th grade students explaining the issues of the carbon cycle as both locally and
personally relevant, and a 7th grader describing challenges accessing healthy food:

The poorest communities are the most impacted with [land use] decisions, it
impacts me directly because I love Kenneth Hanh Park but there's a lot of
machines that extract oil near there so my mom told me to not go there again and
that's not justice.—10th grader

People living near oil drilling had bad health from breathing bad air—some of us
live in bad air quality neighborhoods and some of us live in better air quality neigh-
borhoods.—10th grader

Mostly people from low-income neighborhoods are being impacted by [land use]
choices and actions. The low-income neighborhoods have less parks, trees, and
sometimes less resources so the negative impacts of the land use affect us the
most.—10th grader

Some neighborhoods have a lot more like chain restaurants, and there's some
neighborhoods that have a lot more like independent restaurants... but more inde-
pendent local restaurants are kind of further away from us, compared to in the
Mann neighborhood where there's a lot more like fast food or chain stores.—7th
grader

In these examples, students explained demographic features of the local community (environ-
mental hazards of oil extraction, poor air quality, low socioeconomic status, and abundance of
fast food and chain stores) combined with personal connections (a mother's warning and the
pronoun “us” to situate themselves as experiencing the negative environmental impacts and
social consequences). In summary, these excerpts illustrate that students localized and person-
alized food and environmental justice as they expressed the relevance of these phenomena to
their community.
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4 | DISCUSSION

A community-oriented framing of science was designed at the intersection of justice-oriented
and place-based pedagogy, a combination that Davis and Schaeffer (2019) suggest “emphasizes
the interconnectedness of physical/spatial, social, political, and domain knowledge at a particu-
lar moment” (p. 369). These framing practices politicize, rather than sanitize, phenomena in
the science classroom by engaging honestly with the students’ relationships to and within sys-
tems and processes of phenomena as they manifest in their community. In our findings, we
have shown that teacher framing honored their Black and Latinx students’ diverse relationships
to and within systems, including (a) historical and political dimensions of phenomena, like
how redlining shaped the distribution of urban parks, (b) personal and public health dimen-
sions, like students’ families experiencing respiratory illness that they attribute to proximity to
environmental hazards, (c) economic dimensions, like low-income families’ challenges
accessing fresh food, and (d) cultural dimensions, like the experiences of immigrant families
maintaining culinary heritages. Honoring these diverse interactions is not only dignifying but is
important because helping students perceive science learning as meaningfully connected to
their everyday lives can support educational equity.

Different frames shift the structure of and participation in science classroom tasks by guid-
ing student interactions and giving those tasks different meanings (Ford & Wargo, 2012). Our
findings show that the political, local framing of phenomena shifted student interactions toward
the socially, personally, and locally relevant questions of socioscientific phenomena with multi-
ple connections to their everyday lives. A teacher's discourse patterns signal what is welcome in
the classroom, and teachers in this study welcomed epistemically diverse sensemaking
resources thereby supporting epistemic justice. Rejecting problematic presentations of science
that marginalize non-dominant students’ ways of knowing and being, this framing pushes
toward Lee and Grapin's (2022) proposed future approaches in science education that “center
the interests, strengths, and needs of diverse students” and “reflect the experiences and reali-
ties” of minoritized student groups (p. 1306).

These framing practices helped the teachers to work within the mandates of the standards
while also pushing beyond the standards for bolder goals of equity and justice. Research from
professional development efforts to support NGSS-aligned teaching has documented how hard
phenomenological framing is for teachers (Kawasaki & Sandoval, 2019; Reiser et al., 2017;
Ribay, 2024; Windschitl & Stroupe, 2017). Our analysis illustrates that Ms. V and Ms. T consis-
tently oriented their lessons to the real-world with all lessons phenomenological framed. We
attribute the teachers' success in this challenging task to their intercontextual, expansive fram-
ing (Engle, 2006) in which they connected classroom learning to relevant contexts, be them in
the world or in the community. Intercontextual community-oriented framing helped the
teachers fill an instructional gap left by the standards, specifically exploring the sociopolitical
and local dimensions of phenomena that are important for explaining the world as marginal-
ized students experience it. Our analysis highlights the pedagogical practices of localizing and
personalizing phenomena as strategies to organize instruction around local questions of equity
and justice, and the histories and realities of minoritized students, to help students construct
expansive frames of food and environmental justice.

Engle's (2006) original conception of intercontextuality in framing did not center on the
experiences of nondominant students and did not foreground equity and justice, but her frame-
work holds space for equity-oriented work. Community-oriented framing adds to the intercon-
textuality framework by foregrounding the commitments of justice-centered science pedagogy
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(JCSP). Specifically, community-oriented framing ensures that community is an educational
asset. This orientation foregrounds the sociopolitical, ethical, and justice dimensions of phe-
nomena in science education to push against neutral, apolitical versions of science that erase
students’ experiences with these dimensions of phenomena. Supporting Hand and colleagues’
(2012) claim that framing can expand learning possibilities through more equitable practices,
community-oriented framing signaled to students that their personal and cultural experiences,
including those experiences related to politics, history, and justice, were not only welcome in
the classroom but necessary to explain a phenomenon. We can ask: is modeling the carbon
cycle of South Los Angeles complete without including inequitable access to the socioecological
benefits of greenspace? Is explaining nutrition during the pandemic lockdown complete with-
out discussing the distance South Los Angeles residents had to travel to access healthy food?
Ms. V, Ms. T, and their students said no. Their work in science class was incomplete without
these sociopolitical dimensions. In this way, we offer community-oriented framing as a horizon-
tal attunement, or practice of horizontality (Warren et al., 2020), to support the outcomes of
JCSP. These frames offer a practical means for teachers to connect science learning to a diverse
variety of people, places, histories, purposes, and cultural contexts to help students see their
goal in science class as understanding and addressing socioscientific issues in their everyday
lives.

While we found that our semi-quantitative rating of classroom discourse has many
strengths, we acknowledge that phase 1 of our analytical approach, used to assess the frequency
of community-oriented framing in a unit, created binaries that flatten the richness of interac-
tion. These scores are not a judgment of the teachers; instead, the scores represent the
challenges of designing for local and personal relevance, as well as the lack of theoretical
and empirical guidance on the appropriate frequency of community-oriented learning to sup-
port different student outcomes. The optimal balance of lessons that are community-oriented
with those that are not, and the associated affordances and constraints for teachers and
students, remains an open question. Given the multiple constraints and tensions of teachers'
work, it is important for other teams of teachers and researchers interested in exploring
community-oriented framing to know that this framing does not have to happen every day to
be impactful. Future work supporting students in developing layered explanations of
socioscientific issues—that frame a phenomenon like climate change as a scientific and socio-
political issue (Windschitl, 2023)—can explore the ratio of lessons in a unit oriented to
explaining the community or the world with lessons oriented to mastery of disciplinary con-
cepts. Additionally, we are acutely aware that framing is not “given” to students by teachers,
but rather is co-constructed in interaction with each student coming to their own frame (Hand
et al., 2012). Our analysis of students’ writing is unable to assess that dynamic co-construction
process; additional work is needed to demonstrate the co-construction process when
community-oriented framing is used in an in-person classroom setting.

41 | Recommendations for research and practice

With consideration of the limitations of our findings, we offer recommendations on science teach-
ing and research to address the problem of apolitical science instruction and the need for equita-
ble, justice-oriented teaching practices for minoritized students. We offer community-oriented
framing as flexible and responsive to the needs and characteristics of different students, commu-
nities, phenomena, and teachers, and therefore can be adapted for a wide range of contexts.
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First, our findings suggest that resources are needed to support teachers' capacity to include
the sociopolitical and local dimensions of phenomena in instruction alongside the scientific
dimension. Foundational to this capacity, we recommend professional development opportuni-
ties and sustained communities of practices oriented to nurturing teachers' (a) reflection on
their and their students’ positionality and (b) political clarity. Regarding positionality, educators
must consider power dynamics, identity, and history within their classrooms to ensure that
marginalizing practices are not perpetuated. One's own positionality relative to a socioscientific
issue creates a unique starting point for each educator (Sover & Walsh, 2022). Studies that take
identity seriously illustrate the importance of positionality. For example, comparing the instruc-
tors in Madkins and McKinney de Royston's (2019) study—MTr. Kendric Coles, a Black man
teaching an engineering design unit—and Davis and Schaeffer's (2019) study—Ms. Janelle
Schaeffer, a White woman teaching a water justice unit—we read evidence that both teachers
extensively reflected on differences and similarities in their experiences and their students’ to
enact units in culturally-relevant, justice-centered ways. Similarly, Ms. V and Ms. T deeply
reflected on their relationships to and within systems of food and environmental justice and
brought those experiences to their teaching. Failure to interrogate positionality and power in
teaching can harm students, such as when narratives of grit to overcome hardship are centered,
rather than problematizing systemic racism (Miller, 2018).

Relatedly, we recommend supporting teachers' political clarity, or understanding and cri-
tiquing social inequities, students’ multiple identities, and teaching as a political endeavor
(Beauboeuf-Lafontant, 1999; Madkins & McKinney de Royston, 2019). Teaching with political
clarity results in instruction that reflects understanding how schools and society reproduce
inequity, how students' achievement is related to their experiences, and how students’ interests
and resources can be positioned for science achievement (Madkins & McKinney de
Royston, 2019). While enacting political clarity is shown to be challenging for teachers (Rivera
Maulucci, 2013; Young, 2010), we view this work as essential to Ms. V and Ms. T's efforts in
enacting community-oriented framing and in helping their Black and Latinx students explain
scientific issues as personally and locally relevant. Specifically for the teachers in this study,
Ms. V and Ms. T developed political clarity in two important ways: broadly around the struc-
tures that constrain their Black and Latinx students’ opportunities to learn science, and specifi-
cally around the unique injustices of the phenomena they taught (climate change and food
deserts/swamps in South Los Angeles). These two types or scales of political clarity—on struc-
tural inequities in education and an anchoring phenomenon—made it possible for the teachers
to center justice and equity goals as part of the scientific work of schools. We recommend
reflection on positionality and political clarity because this work makes possible a variety of
justice-centered pedagogies that can help teachers explain what is being learned and why so
that students can develop critical perspectives (Milner, 2011).

Second, we recommend implementing and studying community-oriented framing practices
as part of a broader framework oriented to explaining and then acting on issues students face in
their lives. To move toward such a framework, practices spanning planning, instruction, assess-
ment, and critical action outside of the classroom are needed to compliment the framing prac-
tice we documented. Beginning with planning and instruction, researchers and educators can
consider the noticing practices (Louie, 2018; Luna, 2018) that teachers need to elicit students’
everyday experiences with socioscientific phenomena and plan instruction around that notic-
ing. Our study highlights the need for sustainable classroom practices of listening to students to
learn what issues matter to them (Gyles & Clark, 2024), and systems-level (school and district)
support for teachers to have the autonomy and flexibility to plan around what they learn. This

85U017 SUOWILLOD BA1TER.D 3[edldde ay) Ag peuenob ae sajpie YO ‘85N JO Sa|nJ Joj Akeiq18ulUO A8]IM UO (SUOTHIPUOD-PUB-SWLBY W0 A8 | 1M Ae1q 1pul|Uo//:SdnL) SUONIPUOD U SWB | 84y 88S *[¢20Z/v0/zz] Uo Ariqiauljuo A8|IM ‘Sy6TZe8)/200T 0T/I0p/wod A8 | im Alelq1jeuljuo//Sdiy Woij papeojumod ‘0 ‘9522860T



2| WILEYLJRST CLARK 51 1.

planning and instruction phase also requires that teachers have structured opportunities to
learn about the community that students live in to bring authentic questions and artifacts into
the classroom beyond what students share. Next, appropriate assessments are needed that
match the learning experience that students had through this curriculum. These assessments
need to be flexible enough for students to share individual experiences with phenomena and
must communicate that diverse ways of knowing and sociopolitical dimensions of phenomena
truly belong in the science classroom.

Last, a framework can include taking school learning out into the community. Aligned with
the tenets of critical and culturally relevant pedagogy that support students in developing socio-
political consciousness (Freire, 1970; Jones & Donaldson, 2022; Ladson-Billings, 1995, 2006),
students can be supported in building a desire and commitment to act. The sense of relevance
that students expressed when explaining local issues of food and environmental justice, and
their awareness of inequitable systems that help explain food and environmental injustices,
could be the foundation of action; such relevance and awareness, conceptualized as part of criti-
cal consciousness, can help people engage in broader collective action (El-Amin et al., 2017).
We recommend future work that integrates a community-oriented framing approach to instruc-
tion with a framework of science education for sociopolitical action (c.f. Bazzul & Tolbert, 2019;
Valladares, 2021) to explore how to support youth in seeing “themselves as change agents who
can challenge the status quo and inequities in schools, communities, and society” (Madkins &
McKinney de Royston, 2019, p. 6).

Community-oriented framing is a major departure from standardized learning environ-
ments, but our case study and others of JCSP justify the work toward this transformation and
show that it is possible. We contribute to the practices and motivation of framing phenomena
in community as part of the move away from normative science learning of “doing school” that
excludes minoritized students, and toward justice-centered science for problem-solving in com-
munities that welcomes diverse youth. Our hope for community-oriented framing is that it can
be an approach to help teachers align with the NGSS while pushing beyond the standards to
disrupt injustice and support equity.
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normalizes Whiteness, to call out Whiteness as a social construct and as its own race that practices oppression,
and to invite other White people into conversations about race.
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