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The study of human learning and development from situative or sociocultural perspectives
has had significant impacts on a wide range of scholarship largely driven by the theoretical
and methodological focus on understanding the role of activity systems in cognition and
development. This article first explores how situative perspectives have advanced
fundamental knowledge about how culture and race impact learning and development and
works to demonstrate how these understandings have enabled new insights into folkbiological cognition. Traditional cognitive, cross-cultural, and situative perspectives with
respect to folkbiology are compared and contrasted to demonstrate how situative
perspectives enabled more complete understandings of the complexities of biological
cognition. These complexities are conceptualized as the conceptual and epistemological
ecologies of activity systems. Implications for education are considered.

The study of human learning and development from situative or sociocultural perspectives has had significant
impacts on a wide range of scholarship. The expansion of
knowledge has been largely driven by the theoretical and
methodological focus on understanding the role of activity
systems in cognition and development, as opposed to focusing on individuals in decontextualized contexts or on
mind alone (e.g., Greeno, 1997, 1998; Greeno, Collins, &
Resnick, 1996). Activity systems are constituted of subjects
in specific contexts; are object oriented, meaning they have
an objective or purpose; have discernable configurations or
participation structures; employ artifacts, tools, and tool
meditation; typically have rules or governing principles
that shape interaction; and have some division of roles
(e.g., Engestr€
om, 2001). More simply, to explain why and
how people think and act in the world the way they do,
scholars employing situative perspectives often study and
characterize how people in places interact with each other
toward goals often utilizing materials to mediate and support their interactions and goals. Situative perspectives
have been fruitfully taken up across a broad range of phenomena (e.g., from memory and emotion to decision making and language production to the study of domains) and
Correspondence should be addressed to Megan Bang, College of Education, University of Washington, Miller Hall, Box 353600, Seattle, WA
98195. E-mail: Mbang3@uw.edu

have expanded our foundational knowledge of human
learning, as well as led to important practice-based innovations in learning environments.
Differences between traditional cognitive perspectives
and situative perspectives are often crystallized by an interest in understanding individuals with a focus on internal
mental processes in contrast to a focus on individuals in
interaction and sense-making in localized activity. Although
there are a multitude of influences giving rise to this turn in
the field, it has been heavily influenced by neo-Vygotskian
scholars, taking up Vygotsky’s ideas about the acquisition
of higher psychological processes occurring in interaction
with others in the life of one’s cultural community
(e.g., Brown, Collins, & Duguid, 1989; Cole, 1995, 1998;
Gonzalez & Amanti, 2005; Goodenow, 1992; Greeno et al.,
1996; Gutierrez & Rogoff, 2003; Lave, Murtaugh, & de la
Rocha, 1984; Lee, 2003; Rogoff & Chavajay, 1995;
Vygotsky, 1978; Wertsch, 1993). The distinction crystallized when “situative scholars” called into question the adequacy of accounts of individual internal mental processes
separated from the activity systems in which things
occurred (e.g., Hutchins, 1995). There remains some disagreement about whether research should be seeking to
characterize human universals or the diversity of human
sense-making (ojalehto & Medin, 2015); however, it is
increasingly accepted that what people think and how
people think are interdependent and sculpted by the daily
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activities, discursive practices, participation structures, and
interactional processes in activity that shape development
over the life course (e.g., Greeno, 2011). These dimensions
are typically not the dimensions of focus in traditional
cognitive research engaged to explain the how, why, and
what of human thought.
In this article I focus on the ways in which situative
perspectives have expanded the study of human cognition and development specifically with respect to the
natural world (often called biological or folkbiological
cognition) and explore emerging trends and implications
for educational practice. My focus on folkbiology is
intertwined with the critical contributions situative perspectives, also called sociocultural perspectives, have
made to understanding and studying culture and race.
To begin I review the theoretical and methodological
advances sociocultural perspectives have made with
respect to culture and learning; these are then taken up
in subsequent sections focused on folkbiology. Beginning with this is necessary because the situative perspectives I take up in folkbiology are driven by the
conceptual progress made in understanding race and culture more broadly.
After this broad review, I then explore how traditional cognitive perspectives and situative perspectives
have both diverged from and complemented one another
through two groups of studies focused on specific
aspects of biological cognition (anthropocentrism and
core biological concepts). Through these examples I
demonstrate how the situative perspective makes visible
dynamics in cognition simply not detectable without the
focus on interaction in activity. I then explore a third
group of studies conducted from both cognitive and situative perspectives that propose a focus on conceptual
and epistemic ecologies as a generative direction for
future research. Conceptual and epistemic ecologies generally consist of both what and how people think, what
is “knowing” and the implications for being and doing
in the context of dynamic activity and interaction in cultural practices. From this third group of studies, I argue
that the study of biological cognition has been largely
driven by Western conceptions of the natural world as
opposed to characterizing the conceptual and epistemic
ecologies of individuals and communities on their own
terms. I suggest that a shift away from intended or unintended privileging of Western perspectives and framings
opens up opportunities for significant advances in the
field, for example, by expanding our understanding of
the possible range of human knowledge organization
and reasoning patterns. To begin to explore these opportunities, I focus on a series of studies that attempt to
understand how relational epistemologies influence
knowledge and reasoning, as well as activity configuration about the natural world. I end by considering
the implications for educational practice, specifically
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teaching and learning focused on the natural world typically located in science classrooms.

SITUATIVE PERSPECTIVES: ADVANCING
CONSTRUCTIONS OF CULTURE AND LEARNING
Situative perspectives have advanced understandings of
culture and learning both conceptually and methodologically. For example, a key contribution of situative perspectives with respect to culture and race has been the
compelling and empirically supported argument for the
need to move away from “box models” approaches to culture and race that assign people to discrete categories of
culture, race, and ethnicity, among others (Gutierrez &
Rogoff, 2003; Lee, 2003), to a view of culture as dynamic
repertoires of practices (Nasir, Rosebery, Warren, & Lee,
2006). From a sociocultural perspective, culture, learning,
and development are seen as dynamic, contested, and variably distributed and transformed within and across groups
and involve a reciprocal and evolving relationship between
individuals’ goals, perspectives, values, and their environment (Cole, 1998; Rogoff, 2002; Hirschfeld, 2002; Lave,
1988; Lave & Wenger, 1991; Nasir & Hand, 2006; Nasir,
Rosebery, Warren, & Lee, 2006; Rogoff, 2003). Culture, in
this sense, is both historically constituted and dynamically
changing through participation in social practices and making sense of life. More simply put, all people explore, narrate, and build knowledge about their worlds, but they do
so in varied ways that are dynamically linked to particular
contexts. It is important to note that these practices also
reflect epistemic and ontological orientations; thus, particular forms of knowing and being in the world are cultivated
in activity (e.g., Bang, Warren, Rosebery, & Medin, 2013;
Bell, Lewenstein, Shouse, & Feder, 2009; Rogoff & Lave,
1984). In short, culture is brought to life in the unfolding
social practices of activity systems, not through assigned
stable categorical memberships that are often reflective of
dated biological determinism. This complex dynamism of
both individuals and variations across communities has
rarely been measured, sometimes ignored or even denied,
and perhaps more important this occurs without sufficient
empirical evidence to support such conclusions. There are
also important implications for the ways in which these
forms of research may be contributing to problematic and
stereotyped notions of race and culture of people and
communities.
Race and Culture in Everyday Understandings
and Research
Although the critique of the tendency to assign individuals
to discrete membership categories of culture and race
reflect the sociohistorical evolution of the United States, it
is also a widely engaged social organizing practice
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globally. Until very recently in the United States, viewing
distinct human races as natural (biological real) was considered straightforwardly factual. This largely commonsensical understanding was (and largely still is) mobilized in the
design and claims of large bodies of research (e.g., AAA
Executive Board, 1998). A significant part of this early
research focused on establishing a biological basis for
White supremacy, for example, through constructions of
intelligence (see Nisbett et al., 2012). However, over the
past century, scholarship across disciplines has demonstrated that clear, biologically based categorical distinctions
of peoples are not possible in meaningful ways. Increasingly scholars and the general public views race as a social
construct that carries socially real consequences (e.g.,
Lopez, 2000). Thus race, with respect to cognition and
development, reflects how people are positioned through
processes and practices of racialization in a wide range of
social and institutional practices (Nasir, 2011).
However, the recognition of race and culture as social
constructs alone is not sufficient in developing robust
understandings of human cognition. Sociocultural critiques of “box model” approaches argue that categorical
assignments tend to perpetuate problematic and essentialized constructs of peoples. Indeed racial labels often
serve as simplified mediators that flatten and narrow the
complexity and dynamics shaping peoples’ lives. Therefore, reconceptualizing culture and race from situative
perspectives, one that views race and culture as constructed in dynamic activity, carries significant methodological implications. A situative perspective requires
relentless critical awareness of the normative assumptions embedded in what is considered “known” about
human cognition, as well as how our study designs continue to build on these assumptions. For example, the
majority of research subjects are reflective of the racial
and economic demographics of psychologists in analogous contexts (schools and labs in and around major
research universities) and are often reported as if they
are universally relevant. This narrow sampling has constructed a psychology that Heinrich, Heine, and Norenzayan (2010) contended is based on “WEIRD” (western,
educated, industrialized, rich, and democratic) people,
not a field of study that knows and has studied the diversity of human communities.
Although this tendency is pervasive, there have been
some cross-cultural studies that have worked to study
the psychology of peoples and communities outside of
the mostly White middle-class communities in and
around universities. However, many of these studies
tend to be focused on minoritized people in WEIRD
societies. Until recently, these cross-cultural studies represented a kind of shifting ground between distilling
universal processes of human mind (e.g., Cole & Scribner, 1974) and developing sensibilities around diversity.
In this broader body of work, there has been a tendency

to characterize differences in the cognitive and developmental pathways of nondominant children, families, and
communities through deficit discourses and a reification
of Whiteness, or predominantly White U.S. middle-class
norms, that are positioned as human universals (Callanan & Waxman, 2013). Perhaps the quintessential
example in cognitive science (as well as other fields)
are conclusions from cross-cultural studies in which culture is operationalized methodologically or analytically
as a racial category ascription (e.g., African American
children think X, Native American children think Y).
Further, claims about the racial group are frequently
compared to a “normative” or control group, wherein
the control group is underspecified in equivalent characteristics or is explicitly White. These forms of results
often reflect implicit and ongoing assumptions of normativity defined by the White middle class, and they position Western norms and values as natural and right. The
detailed difference of descriptions of participants and
forms of claims made in research carries cumulative
weight for trends and understandings. For example,
national policy and program efforts, such as early childhood, are often constructed based on the current state of
knowledge with little acknowledgment of the deep gaps
in knowledge.
It is important to note that not all cross-cultural work
presumes the control group paradigm that perpetuates normativity but rather utilizes such designs to unearth differences across historically defined culturally communities to
more fully account for the possible scope of human variation and has and can be incredibly productive in advancing
the field of psychology. For example, Barbara Rogoff, with
various colleagues, has conducted research focused on
children’s attention and participation in work across Indigenous heritage communities in rural and cosmopolitan Mexico and White middle-class communities in the United
States (e.g., Alcala, Rogoff, Mejia-Arauz, Coppens, & Dexter, 2014; Rogoff, 2012, 2014; Rogoff, Paradise, Arauz,
Correa-Chavez, & Angelillo, 2003). Often this research
suggests that results may have implications for communities that have similar experiences, but these similarities cannot be presumed. What Rogoff and colleagues’ work does
do, among other cross-cultural research that works from
analogous stances, is to broaden the theoretical territories
and understandings of the ways in which specific contexts
and activity shape cultural variation of human psychology.
Increasingly there is recognition in psychology that characterizations of people reflected and derived from research
have political and experienced consequences for those
labeled in scholarship (Kapp, Gillespie-Lynch, Sherman, &
Hutman, 2013; Norbury & Sparks, 2013). It will be important for the field to continue to excavate how views of culture and race, whether articulated in discourses of
difference or deficit (see Callanan & Waxman, 2013), have
largely been derived in geosocial contexts that have
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particular racialized histories (i.e., the United States) and
may or may not be valid constructs cross-nationally (Medin
& Atran, 2004). Indeed some scholars have suggested that
a failure to excavate these historicized dynamics from
scholarship may prevent the advancement of fundamental
knowledge of human cognition (Gutierrez & Rogoff, 2003;
Lee, 2008). Scholars engaged from sociocultural perspectives argue that a key object of study to advance our
foundational knowledge should be focused on the constellations, or ecologies, of sense-making practices and processes
of interaction that people participate in, particularly in
everyday contexts, and the meanings, ideas, problem solving, and forms of social life that emerge in these contexts
and across development (e.g., Goodwin, 2013; Nasir,
Rosebery, Warren, & Lee, 2006; Vossoughi & Gutierrez,
2014). This stands in sharp contrast to research that uses
the box model approach of categorical membership. To
concretize these insights, in the next section I explore how
situative perspectives emerged and have contributed to our
understandings of human cognition and development about
the natural world. Further, I work to uncover some of the
ways in which underexamined assumptions reflective of
Western perspectives are embedded in the study of biological cognition.

CONSTRUCTING KNOWLEDGE ABOUT THE
NATURAL WORLD
Cognitive scientists have long been interested in understanding fundamental concepts related to biological
knowledge, also called folkbiology, or knowledge about
the natural world. However, there has been significant
debate about its ontology, development, and relationships to language, experience, context, and more
recently culture. The shifts in formal understandings of
culture as made up of constellations of practice, and the
complexities of practice as described in the previous
section have been a key development in studying folkbiology and the emergent reconceptualizations of knowledge about the natural world. Generally speaking, the
study of folkbiological knowledge has suffered from the
same methodological problems and narrow samples of
human communities discussed in the previous section.
Indeed much of what we know about biological cognition is based on children from middle-class, urban
populations typically from WEIRD societies, although
not exclusively (e.g., Carey, 1985; Chavajay & Rogoff,
1999, 2002; Coley, 2012; Correa-Chavez, Rogoff &
Mejıa Arauz, 2005; Gelman & Wellman, 1991; Hatano
& Inagaki, 1999; Hirschfeld, 1995; Keil, 1989, 2007;
Rogoff, Najafi, & Mejıa-Arauz, 2014). Further, developmental trajectories of biological cognition have been
conceptualized through a lens of Western epistemic
traditions, norms, problems, and more specifically
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understandings of the domain of biology (Medin, Waxman, Woodring, & Washinawatok, 2010; ojalehto &
Medin, 2015). In this article I explore how traditional
cognitive, cross-cultural, and situative perspectives have
contributed to our understandings of folkbiology specifically focusing on anthropocentrism, core biological concepts, and orientations to the natural world and their
relations to social practices.
Study Group 1: Biological Cognition: Anthropocentrism
A foundational debate in the field of folkbiology has
revolved around the ontological status of biological
knowledge. Is biology a core domain of human knowledge? In other words, are humans biologically predisposed to make sense of the natural world (e.g., Atran,
Medin, & Ross, 2005; Hirschfield & Gelman, 1995)? Or
is the development of biological knowledge a developmental accomplishment and biology a derivative domain
emerging from another domain (Carey, 1985)? Although
these questions have led to impressive contributions to
knowledge of human cognition, both initially located
inquiry and findings within cognitivist views—or in the
minds of individuals—and paid little serious consideration to context and produced universalist claims
derived from narrow populations. Over time, scholars
have expanded the approaches to these questions to
explore cross-cultural variation and situative perspectives. I trace examples of this trajectory and explore
how situative perspectives have expanded knowledge
about folkbiology.
Cognitive perspectives on biological cognition: Anthropocentrism. Several veins of research have investigated
the proposition that knowledge of the natural world is biologically based and driven by perceptual systems that
require minimal experience or triggering conditions—or
what can be referred to as core domain of human mind. For
example, the biophilia hypothesis proposed by Wilson
(1984) claims there is a biologically based, innate need for
humans to affiliate with other life and lifelike processes.
Stephen Kellert has extensively investigated the biophilia
hypothesis and developed nine fundamental dimensions of
human beings valuing and affiliating with the natural world
(e.g., Kellert, 2002; Kellert & Wilson, 1995). He asserted
that these aspects are biologically and evolutionarily based
in various ways and are at the core of human learning and
behavior with respect to the natural world. Although this
body of work has been critiqued in important ways, scholars have proposed what Kahn (1997) called a structuraldevelopmental account of biophilia, meaning an explanation for the development of biophilia that changes organizing structure over time. Kahn’s work represents an
important investigation of the biophilia hypothesis while
opening the space for a developmental account, as well as a
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cross-cultural view. However, he and colleagues largely
focused on dynamics of anthropocentrism (or as they call
it, homocentric terms) and seemed to find relative uniformity cross-culturally. I return to this further along.
In contrast to viewing biology as a core domain, some
scholars have argued that biology is a derivative domain.
Carey (1985), for example, argued that na€ıve biology grows
out of na€ıve psychology. In a series of studies, Carey
mounted a two-part argument for this claim. First, she
argued that although humans may not be prototypical
within a biological domain, they are the premier psychological being. She then worked to demonstrate that children’s
biological reasoning is organized around humans as the
prototype, reasoning that if this is the case, it would support
the idea that children’s biological reasoning is derived from
na€ıve psychology and thus anthropocentrism. As evidence
of this argument, Carey reported dramatic developmental
changes in inductive reasoning in which children showed
strong asymmetries in inductive projections to and from
humans. For example, when children were asked to answer
inductive questions using pictures as tools, children’s inferences from human to dog were stronger than from dog to
human (Carey, 1985). These studies demonstrated the ways
in which the category of humans functioned to expand or
constrain inductive reasoning. Further she reported that
older children and adults did not demonstrate these same
patterns of asymmetries, and so concluded that anthropocentricism was a developmental stage. Carey’s provocative
claims stimulated a great deal of research both supportive
of and critical of her work.
Cross-cultural perspectives on biological cognition:
Anthropocentrism. A remarkable line of work by Hatano
and Inagaki proposed that young children begin with a distinctively biological framework theory reflective of their cultural community (Hatano & Inagaki 2000; Inagaki & Hatano
2002). Most significantly they argued and provided convincing supporting evidence that experience mattered in reasoning about the natural world (Inagaki, 1990; Inagaki &
Hatano, 2002). In these studies they found that the reasoning
of Japanese children living in urban environments with minimal experience with a diversity of biological kinds converged with Carey’s findings with respect to anthropocentric
reasoning. However, they also found that children who
raised goldfish showed a different reasoning pattern—these
children reasoned from both the human and goldfish base
(thus not manifesting the asymmetrical pattern of reasoning),
a pattern similar to the older populations in Carey’s studies.
The Hatano and Inagaki studies suggested that familiarity or
experience with goldfish reorganized children’s thinking,
thus opening questions about context and forms of expertise.
Stimulated by these questions and ongoing debates, other
scholars set out to study the role of culture and expertise in
peoples’ understanding of biology (Atran & Medin, 2008).

A team of scholars (e.g., Medin, Waxman, Woodring, &
Washinawatok, 2010; Waxman, Medin, & Ross 2007) replicated the core (but not exact) design of Carey’s studies, but
varied the location of study participation to serve as proxies
for experiences (urban and rural) and cultural communities
(Native Americans and European Americans) in the same
proximal locations. These studies replicated Carey’s (1985)
findings of human-centered reasoning in 4- to 5-year-old
urban children but found that neither rural European American children nor rural Native American children demonstrated Carey’s markers of anthropocentrism.
These findings seemed to support the experience argument that Hatano and Inagaki presented, but had little bearing on the influence of culture. Interested in understanding
the centrality of culture and experience in reasoning about
the natural world, Herrmann, Waxman, and Medin (2010)
hypothesized that anthropocentrism is a learned cultural
model and thus if they studied children at younger ages than
previously studied (3 year olds), the asymmetrical pattern
might not be there. This study marks a methodological innovation in inductive reasoning, because it gathered comprehensible data for children 1 to 2 years younger than
previously collected in research. The researchers used two
puppets, which essentially acted out the inductive reasoning
task typically done with older children. First, they introduced one biological entity (either a human or a dog), and
then researchers characterized the human or dog with a
novel biological property. Next, the researchers asked
whether this novel property was present in other objects
(including humans, nonhuman animals, plants, and artifacts),
and each of the puppets took a position. Children were asked
to say which puppet they agreed with. Indeed they found
that 3-year-old urban children, who have had less exposure
to and engagement with anthropocentric models than their
5-year-old counterparts, did not yet favor humans over nonhuman animals in their reasoning. These scholars concluded
that the universalist claims about anthropocentric biological
cognition was not a developmental universal but rather a
learned cultural model of urban American children reflective
of context and participation/exposure to their communities’
orientations to the natural world.
Although remarkable work on all fronts, variability in
both the goldfish and puppet studies was linearly conceptualized, thus preserving developmental stages and positioning
experience and cultural group membership as a mediator of
biological cognition rather than the context or activity system
in which reasoning unfolds. An implication of these designs
presumes that there is stable or persistent mental representations of biological knowledge beyond the experimental context—in short, there was little consideration of how
reasoning about the natural world may vary for the same
individuals depending upon the interaction and activity in
which sense making was occurring. The next section
explores studies that aimed to study reasoning about the natural world in everyday contexts during unfolding activity.
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An example of situative perspectives on biological
cognition: Anthropocentrism. In a recent study (Bang &
Marin, 2015) we examined the forms of meaning making
about the biological world that urban dwelling Native
American families (a caregiver and child) constructed in
the context of a walk in a forest. The children were between
the ages of 4 and 8. Each walk lasted from 30 min to 1 hr.
The families recorded themselves using small wearable
cameras (see http://www.vio-pov.com). In the first series of
studies conducted by Marin, three Native American families were asked to go on multiple (between four and six)
walks, and she focused on coordination of attention and
mobility (see Marin, 2013).
In our joint work we were interested in studying unfolding interaction but from expanded epistemic and ontological understandings of the natural world. Namely, we
recognized that most studies operationalized normative
Western assumptions about the natural world. We were
interested in understanding how Indigenous conceptions of
the natural world were shaping interaction. Our analytical
work, relevant for this section of the article, focused especially on ascriptions of agency and intentionality by more
than just human actors (I return to issues of epistemology
later). We reasoned that the notion that humans are the only
agentic actors in the natural world, a view commonsensically held in Western perspectives of the natural world (see
Latour, 2012), is itself a kind of anthropocentrism and a
learned cultural model, as opposed to a universal truth. We
hypothesized that Western perspectives of the natural world
tend to structure human asymmetries, similar to the kind
Carey found about reasoning about the behaviors of biological kinds, with respect to agency and intentionality of nonhuman biological entities. Our intent in this study was not
to debate the truth claims of a particular knowledge system
but rather, utilizing the lessons learned about race and culture from situative perspectives, to characterize cross-cultural differences in reasoning on their own terms rather
than in comparison to what is considered accurate in Western normative model. In short, whether entities other than
humans are agentic and act with conscious intentionality is
not the point of our inquiry—peoples’ beliefs about such
matters and its impacts on sense making is. An important
and distinct overall finding in our study with respect to
anthropocentrism and the cross-cultural studies previously
discussed (enabled by situative perspectives) was the rapid
shifts between cultural models and orientations to the natural world that unfolded in activity even within the same
individuals.
I highlight this research to demonstrate that studying
interactions in activity made visible the multiplicity of orientations to the natural world, carrying implications for
how we might understand peoples’ conceptual and epistemic ecologies. In the example shared here, two different
orientations were present. One orientation showed the
presence of typically Western anthropocentrism (if part of
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anthropocentrism presumes that only humans are agentic
communicators) and a second orientation that reflected an
expanded notion of agency and communication, specifically
named part of Anishinabe orientation to the natural world
by the participants. The following excerpt is from one forest
walk that involved a mom, Jackie, and her two sons, Jeremy
(6.5 years old) and Samuel (4 years old). Immediately
before this excerpt the family had found a dead tree and
Samuel was enamored with it. He began to step toward the
tree, and Jeremy warned him against it because he saw
glowing eyes. After several exchanges the boys decided to
investigate the dead tree. In the following exchange, Bang
and Marin (2015) focused on Jackie’s initial reaction that
seems to reject Samuel’s assumption that he could communicate with the animal in the tree (line 4). This assumption
we concluded is most closely aligned with a Western perspective. This is followed by a rapid reorientation to
Samuel’s assumption (line 8–10) that supports his attempt
to communicate across species—a notably different
proposition!
1. Jeremy: We should first check with the stick. Something came out, maybe.
2. Don’t get to, that close
3. Samuel: Hello? Hello?
4. Jackie: When you say that, do you think something’s
going to answer
5. you? ((laughter))
6. Jeremy: Nothing’s in there, guess I was wrong.
Maybe, it just a illusion,
7. that I was seeing.
8. Jackie: Some people say that like animals, they a,
they’ll understand, like
9. um, if you speak in Anishinabe, so maybe you should
be saying
10. “boozhoo”
11. Jeremy: Boozhoo?
12. Jackie: Mm hm
Although there are many interesting things to note in this
interaction (for more elaborate analysis, see Bang & Marin,
2015), for present purposes it is important to recognize that
neither the cognitive perspective nor the cross-cultural perspective alone would likely have sufficiently accounted for
the kind of biological sense making occurring here. This is
partly because both perspectives tend to operationalize variable box models that manifest an assumption that individuals have singular models or concepts about the biological
world and thus would have glossed the richness and complexity occurring in this short interaction. Although it is
possible we could have found an overall propensity for one
or the other model of more-than-human agency in reasoning by these participants using other methods, this study
opened more complex and nuanced understandings of
anthropocentrism and cross-cultural models of the natural
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world. These findings have relevance not only for foundational understanding of human cognition and development
but also for how these understandings dynamically
shift—or not—over time and place. In the next section I
continue to explore these issues in the context of studies of
core biological concepts.
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Study Group 2: Biological Cognition: Core Concepts
In response to Carey’s and others’ influential findings, some
scholars have taken up the study of core biological concepts
as a way to deepen understandings of folkbiology. These
researchers sought to discover what foundational concepts
about the natural world people had across development.
Concepts of interest ranged from what kinds of basic ideas
children and adults held about what is an animal or what is
alive and what growth means (e.g., see Hickling & Gelman,
1995; Hirschfeld &. Gelman, 1994). Some of these studies
aimed to further specify the developmental trajectory of
concept development and were agnostic with respect to the
ontological debate (whether biological knowledge was
foundational or a derivative domain). Still others pursued
alternative theoretical orientations to the ontological debate
utilizing cross-cultural studies. Studies that explored the
influence of language and experience on biological knowledge and reasoning have been especially important with
respect to core biological concepts and are reflective of the
shifts associated with situative perspectives.
Significant research has demonstrated that language
practices shape the formation of conceptual understandings
of biology (e.g., Echols & Marti, 2004; Waxman & Booth,
2001; Waxman & Lidz, 2006). A line of cognitive research
has produced substantial evidence supporting the claim that
children understand the concept of ANIMAL early in
development (e.g., Pascalis, de Haan, & Nelson, 2002;
Johnson, Slaughter, & Carey, 1998) and that children are
exposed to naming practices of biological entities that support the development of biological concepts (Gelman,
2003; Graham, Kilbreath, & Welder, 2004; Waxman &
Markow, 1995). However, there is an important complicating factor in this line of research that points to the value of
situative perspectives: The noun animal is polysemous, that
is, the concept animal can have multiple meanings (Anggoro, Medin, & Waxman, 2010a). Medin, Lee, and Bang
(2014), exploring this issue from a cross-cultural view,
using language as a proxy, explained that for speakers of
English, “animal can refer either to an inclusive concept,
including all animate beings (as in “Animals have babies”),
or it can refer to a more restricted concept that includes
nonhuman animals but excludes humans (as in “Don’t eat
like an animal”). Ultimately in their discussion, they argue
that although the polysemous use of animal is endemic in
English-speaking communities, the context or activity in
which animal is used shapes the intending meanings and
may have cross-cultural variability even within English

speakers (Anggoro, Medin, & Waxman, 2010b). Although
they may not have positioned the study as such, I suggest
their findings and discussion are reflective of situative perspectives. Although there is certainly a wider range of
research demonstrating the impacts of language on conceptual development than mentioned here, the work
highlighted succinctly demonstrates how social practices in
activity (of which language is a part) shape the meaning of
core biological concepts and the conceptual development
of children.
Utilizing situative perspectives, I conducted a study
designed to contribute to understanding the conceptual and
epistemic ecologies of peoples’ understanding of the natural world. Similar to the studies that worked to expand our
understandings of agency and intentionality of biological
identities beyond humans, this study aimed to excavate
privileged Western perspectives with respect to core concepts. I investigated the core biological concepts of ALIVE
with urban and rural Native American middle school students (Bang, 2009). Further, I was interested in exploring
how activity shapes meaning, as well as how participation
and interaction with different cultural communities might
consciously shift meanings of core biological concepts. I
hypothesized that Native children knew both typically
Western scientific meanings of ALIVE and concepts of
ALIVE that reflected their Native communities in which
rocks, water, and other kinds identified by Western science
as “natural inanimates” are alive. Students were given a set
of 16 cards with pictures of animals, plants, artifacts, and
“natural kinds”1 (sun, water, rocks, sky/clouds). Students
were asked to group the cards into piles according to two
prompts. One prompt asked students to group the cards
according to whether an elder would say they were alive.
The other prompt asked students to group the cards according to whether a science teacher would say they are alive.
Prompts were counterbalanced. The prompts were intended
to prime a school-based context and a home or cultural
community context. Results indicated that youth perceived
there to be different meanings of ALIVE for each context/
person reflected in the prompt. The key distinction was
youths’ perceptions that elders from their own communities
thought the sun, water, rocks and sky were alive and that
science teachers did not. The language studies focused on
ANIMAL and the cross-cultural ALIVE study demonstrates
that context shapes meanings of biological concepts and
that individuals can readily hold a multiplicity of meanings
about the biological world as opposed to singular stable
understandings—a further example of the power of situative perspectives.
However, there are some critical shortcomings of this
research with respect to studying human understandings of
the natural world beyond Western normative constructs.
1

Note that the use of natural kinds reflects a privileging of Western
biology.
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Whereas the ALIVE study demonstrated cross-cultural variation in meanings of alive, its design and findings left intact
unexamined western taxonomic notions of “living” and
“nonliving.” In short, the design of the study tells us little
about how variations in meanings of “alive” affect reasoning
about the natural world. I take this up in the next section.

Downloaded by [University of Washington Libraries] at 13:38 01 October 2015

TOWARD A DIVERSITY OF HUMAN
UNDERSTANDINGS OF THE NATURAL WORLD
In a recent review of culture and concepts, akin to the Heinrich et al. (2010) WEIRD study, ojalehto and Medin (2015)
argued that psychological research and theory has largely
been conducted with Western samples and reflects Western
norms and problems (see also Medin, Waxman, Woodring,
& Washinawatok, 2010). In this section of the article I
focus on two extensions to these points. First, I suggest that
a diversity of perspectives, meaning a diversity of orientations and ways of knowing, or epistemologies, may formulate new or revised starting points for theory and methods
(Medin & Bang, 2014). Second, I argue that taken-forgranted domain divisions may be more reflective of
researchers’ worldviews or specific cultural communities’
knowledge organization than of universals (Bang, 2009;
ojalehto & Medin, 2015). ojalehto and Medin specifically
explored the ideas of folk ecology and folk sociology as
alternative domains of focus (as distinct from folkbiology
and folk psychology) and linked these differences to potential differences in epistemological orientations, specifically
relational epistemologies (see Bang, 2009). The explicit
pointing to relational epistemologies is critical and underscores the power of situative perspectives because they are
suggesting that knowledge making—even for expert
researchers—is situative. That is, knowledge making is
shaped by activity systems, the kinds of interactions that
occur and meanings that are made.
Toward Situated Perspectives of Epistemology
Much of the educational and psychological literature on
epistemology has focused on explicit and stable personal
epistemology (e.g., Carey & Smith, 1993; Kitchener &
King, 1981; Kuhn, Amsel, & O’Loughlin, 1988; Perry,
1970) and has tended to study broad, usually domain-general epistemological development (e.g., Hofer & Pintrich,
1997; Schommer & Walker, 1995). However, some
researchers have challenged these ideas by demonstrating
the inconsistencies of students’ personal epistemologies
across domains (Hofer, 2000). For example, this work suggests that it is reasonable to expect that students’ epistemological beliefs for the domain of biology might be different
from the domain of math or art (Hofer, 2000; Stodolsky,
Salk, & Glaessner 1991). Other work has shown that individuals’ epistemological beliefs are not necessarily
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consistent across contexts in a given domain (Leach, Millar,
Ryder, & Sere, 2000; Louca, Elby, Hammer, & Kagey,
2004; Sandoval & Morrison, 2003; Songer & Linn, 1991).
For example, like the ALIVE study, individuals may align
with a particular epistemological belief about biology while
they are in the classroom or at the doctor’s office but may
articulate an entirely different epistemological belief in the
context of family or work.
A situative perspective on epistemology is one way to
synthesize these findings. If we are to meaningfully understand student epistemologies and their development, we
must study them in socially situated practices (Roth & Roychoudhury, 1994). In my own work I have explicitly sought
to understand the interplay between epistemology and conceptual understanding in the context of activity systems. In
this work epistemology is not seen as in an abstract philosophical sense but rather conceived as being embedded,
carried, and brought to life in peoples’ socially situated
everyday practices. In this sense peoples’ epistemologies
are often implicitly reflected in their words, actions, and
interactions with others in specific times and places (Bang,
2009). Indeed, Goodwin (2013) explores the ways in which
ensembles of practice shape epistemic activities. He suggests that

distributions of knowledge are not only built into the basic
structure of many forms of human action, but change in
ways that are consequential as action unfolds (Goodwin,
1979, 1980; Heritgage, 2012). Forms of knowing within the
organization of human action are thus organized as a
dynamic ecology. (p. 19)

Goodwin argues that a central aim of cultures and distinctive ways of knowing is apprenticing new participants
to become competent and consequential actors into
dynamic cultural ecologies. More specifically, I suggest
that what counts as consequential action (mental or physical
action) is critically shaped by local conceptual and epistemic ecologies—that is both the what and how of thought in
the context of dynamic activity. Of importance, as scholars
increasingly take up the study of assemblages and unfoldings of activity we must simultaneously recognize the ways
in which Western norms quietly and not so quietly shape
the work—both theoretically and methodologically. As a
field, and situative perspectives can help us, we need to
work toward new theoretical positions and research designs
that can adequately understand and characterize the conceptual and epistemic ecologies of individuals and communities as they are, not through an imposed Western lens. In
my own efforts and partnerships with colleagues toward
more expansive views of learning and development, we
have utilized the notion of relational epistemologies and
their impact on knowledge, reasoning, and activity in and
about the natural world.
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Relational Epistemologies
Relational epistemologies with respect to the natural world
constitute a paradigm shift of sorts from viewing the natural
world as natural resource ripe for human-entitled resource
extraction to (a) an explicit attention to and valuing of the
interdependencies among the natural world, that is, all things
are connected (e.g., Cajete, 1999; Deloria, 1999; Kawagley,
1995); (b) frameworks for reasoning and problem solving in
terms of ecological, reciprocal, and correlational relations;
(c) a focus on whole organisms and systems at the macroscopic level of human perception (also a signature of complex-systems theory; Pierotti, 2011, pp. 72–73); and (d)
seeing nonhumans as agentic and having personhood (e.g.,
Cajete, 1999; Kawagley, 1995). In the domain of biology
more specifically, it has meant the conceptualization of the
relationships between humans, other organisms, and the
environment (and all the complexities of each). Historically,
there have been sharp divides between natural and cultural
worlds, what some scholars have called the nature–culture
boundary (e.g., Latour, 2012). Indeed, relations, or perhaps
perceived nonrelations, between the natural world and cultural worlds arguably ground much of human activity and
figure centrally in core ontological and epistemological
frameworks across social and scientific domains (e.g., cultural anthropology, philosophy of science, indigenous ecology, and critical epistemology; Bang et al., 2013). In my
work I am interested in how the situated nature of activity
shapes the conceptual and epistemological ecologies of
meaning-making (Goodwin, 2013), specifically around
nature and culture—or what I call nature–culture relations.
Constructing Nature–Culture Relations and Models
of the Natural World
Not only have nature–culture relations varied across disciplines, but different cultural communities have also developed different ideas, practices, and characterizations of
nature–culture relations that reflect and influence understandings and models of the natural world. For children, figuring
out the multiplicity of relations between humans and nonhuman animals depends largely on the kinds of relations their
own community entertains with the nonhuman world (Medin,
ojalehto, Marin, & Bang, 2013; ojalehto, Waxman, & Medin,
2013). Situative approaches have begun to explore how
young children are educated into different sets of relations
with the natural world through the values and activities of
their communities and what forms children are exposed to
and included in (e.g., Bang, Medin, & Atran, 2007; Rogoff,
2014).
Nature–Culture Relations in Practices: An Example
To begin to explore the ways in which activity systems
are dynamically shaping nature–culture relations and

meaning making about the biological world, I, with
Douglas Medin, studied descriptions and frequencies of
30 outdoor practices through surveys, clinical and narrative interviews, and observations with 65 individuals
from three cultural communities—rural Native American
(specifically Menominee), rural European American, and
Urban Native American—across three age cohorts (child,
adult, and elder). The study focused on understanding the
perceived variation in activity systems and their correlations with knowledge and reasoning about the natural
world in participant descriptions. In short, these methodologies helped us work toward engaging situative, crosscultural, and more traditional cognitive perspectives.
We were particularly interested in studying the role
and position of the natural world and the orientation and
engagement with nonhuman living things in everyday
practices. Like the forest walk study, we hypothesized
that there would be patterned differences in conceptions
of other-than-human agency and intentionality that would
have predictable manifestations in the shape of their
activity in nature. More specifically, we hypothesized
that peoples who reflected conceptions of agency that
applied to more than human entities in the natural world
would be more likely to engage in practices/activity systems that foregrounded nature and have more than
humans as central actors in activity. Conversely, we predicted that people who did not hold this view of agency
would background nature and be less likely to have more
than humans as central actors in activities. We conducted
both quantitative and qualitative analyses on the survey
and interview data. We did not expect these findings to
hold for all peoples, because they were reported by historically defined cultural communities. Further, as I demonstrate, there is important variability both within and
across communities.
Findings supported these hypotheses (see Bang, 2009;
Bang, Medin, & Atran 2007). Native parents and children
reported engaging significantly more frequently in outdoor
practices that foregrounded nature (e.g., berry picking, forest walks), whereas European Americans engaged significantly more in practices that backgrounded nature (e.g.,
snowmobiling, playing sports). More specifically, backgrounded practices used nature as a backdrop, and no nonhuman had a primary interactive role in the practice.
Foregrounded practices were dependent on some entity in
the natural world (e.g., fish in the practice of fishing), and it
was a primary contributor or actor in the practice. There
were no significant differences in the types of practice
urban and rural Native people engaged in. There were some
differences in the frequency of engagement between rural
and urban-dwelling people, though not across all practices.
A second round of analysis focused on both the activity
structure and the conceptual ecology of biological knowledge reflected in the narratives of specific practices. This
analysis was intended to understand how attending to the
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range of configurations of the same practice might affect
the conceptual and epistemic ecologies reported. Specifically I focused on attentional habits and the range of content participants described and enacted in the interviews
and think alouds (Bang, 2009). To illustrate this variability
I focus on one practice.
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The Case of the Practice of Fishing
During clinical interviews in the study just presented, all 65
participants were specifically asked about the practice of fishing. This was done to ensure that we had at least one practice
described by all participants. The descriptions of fishing were
analyzed to characterize the conceptual and epistemological
ecologies reflected by participants. Although we employed
grounded techniques for some of the analysis, there were
important a priori dimensions that focused on discerning the
activity structure (e.g., fishing locations, tools used—fly, rod,
spear, net), the biological content (kinds, behaviors, and relations), and epistemic orientations. Four forms of relations
between biological kinds emerged as robust themes: ecological, functional, causal, and human-nature relations. The epistemic analysis was focused on understanding the ways in
which ecological and relational constructions occurred with a
specific focus on humans and nature.
The study found significant differences in activity structures and the conceptual and epistemological ecologies participants reflected. As an example there was a correlation
between the location and related structure of the practice
(e.g., the shore of a river or in a boat on a lake) and
the scope of biological knowledge and forms mentioned in
the fishing narratives (e.g., participants who fished on the
shore of a river mentioned more animals and plants; Bang,
2009). However, the grounded analysis was very important
because the nature of activity structure described by participants, especially Native participants, was importantly
nuanced. In the following excerpt, a Menominee adult participant, Chris, explained that when and how one fishes
“depends upon how you look at it.”
It depends on how you look at it. If you want to preserve
them, like the trout, they spawn at a certain time of the
year, and that’s when you don’t want to fish, because you’re
just gonna deplete the population, but if you want to catch
fish, you gotta know, like fly fishing, you gotta know when
the hatch is on, what fly to use, when you can use worms,
when’s the best time for a spinner, stuff like that.

In this short statement, Chris demonstrated the intertwining of activity structure (seasonal timing) and the tools
used (fly fishing or hook and worm) with biological
knowledge and was framed by human–nature relations
(“if you want to preserve them”). This points to an important finding across these interviews with respect to ecological and relational epistemological orientations. Native
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participants consistently enacted narrative forms in which
biological entities (as well as water) were in relations and
systematically connected. Non-Native people predominantly
attended to single dimensions in their narratives; for example, they would focus on one type of fish and what bait
worked to catch it. However, there was an important exception that emerged. We found that when the activity structures of the European American participant most closely
aligned with the activity structure of Native people, the
cross-cultural difference in the scope of biological knowledge communicated was no longer significant—in short,
European Americans who fished on the river shore attended
to a wider variety of biological kinds then did their counterparts who fished from a boat on a lake. However some of
the epistemic differences across cultural community
remained, especially with respect to human–nature relations
(Bang, 2009). For example, a Native person from Chicago,
Sarah, explained that she learned important things while
she was fishing as a child:
We couldn’t throw nothing like that [garbage, coffee, etc.]
in the water. We learned that there’s life in the water. You
can’t dirty the water because they live there. And that we
depend on the water to drink. And the earth needs the water
to drink also . . . so when you go fishing, when you’re near
the water, you have to be really respectful.

In this brief utterance Sarah has articulated a set of interrelations between water, broadly what lives in the water, fish,
peoples, and the earth that frame the activity of fishing. In
this expression she, similar to interviewees across cultural
communities, attended to how the fisherperson’s presence or
actions affected or could affect fish—a focus on causal relationships between humans and nonhumans. In short, the participation in fishing facilitated specific human–nature
relations and what can be called possible human identities
with respect to the natural world. To return to previous ideas
about anthropocentrism, we found important distinctions in
these human–nature relations also reflected in the previous
utterance. Although Sarah narrates human–nature relations,
she explicitly positions humans in respectful deference to
water and other forms of life. She focused on not hurting the
life that lives in the water first and then why it is important
for people (we drink the water). Across the broad range of
practices studied, Native participants’ descriptions consistently intertwined meanings, identity, and specific forms of
nature–culture relations that were facilitated or shaped in and
by the focal activity.
These findings suggested that understanding the role of
activity as a variety of grain sizes is critical to understanding the possible scope of biological knowledge, practices of
knowledge construction, and meaning making, as well as
the ways in which identities are intertwined with knowledge and knowing. Although there is still work to be done,
these findings underscore how the situated nature of activity
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shapes the conceptual and epistemological ecologies of
meaning making (Goodwin, 2013).
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IMPLICATIONS FOR SCIENCE LEARNING
There are important differences in the scope, organization,
and nature of biological knowledge across cultural communities, and these are important in relation to forms of biological knowledge in school science. The ascription of
agency to nonhumans is a form of discourse that is largely
outside the bounds of allowable sense making in science
learning (Bang et al., 2013). However, that does not change
the reality that at least for those who ascribe agency to entities other than humans, school practices as they predominantly exist now will routinely demand epistemic
navigation, that is, students will have to understand that
their teachers expect them to think and engage by different
criteria than their families and communities. Understanding
the ways in which children navigate across these different
epistemological expectations is increasingly helping to construct better learning environments that support their navigation and utilize the resources constructed in community
contexts to enhance students’ school learning (see Bell
et al., 2009).
Although these sorts of ideas around agency of entities
other-than-humans are routinely dismissed in schooling
contexts, many practicing expert scientists talk about biological entities or natural kinds in agentic ways. In A Feeling for the Organism (Keller, 1984), about the life and
work of geneticist and Nobel Prize winner Barbara McClintock, we learn that her ability to do her work stemmed from
her forms of relations: “Over and over again, she tells us
one must have the time to look, the patience to ‘hear what
the material has to say to you,’ the openness to ‘let it come
to you.’ Above all, one must have a ‘feeling for the organism’” (p. 206). “You need to have a feeling for every individual plant. No two plants are exactly alike. They’re all
different, and as a consequence you have to know that difference,” she explains. “I start with the seedling, and I don’t
want to leave it. So I know every plant in the field. I know
them intimately, and I find great pleasure to know them”
(p. 271).
The point here is not necessarily that expert scientists
think of plants as having consciousness (although recent
discoveries demonstrate that plants do have selective communicative functions beyond what people imagined even a
decade ago; see Kim, LeBlanc, Wafula, & Westwood,
2014; Kim & Westwood, 2015) but rather that the way that
they engage with, talk about, and do good science rests on
nature–culture relations that have more imaginative agentic
qualities than is often taken seriously in school settings
(e.g., Warren & Rosebery, 2011). The kinds of imaginative
shifts under way in the physical sciences further point to

the necessity of rethinking the bounds of study in human
learning.
Learning scientists are increasingly accepting that even
as expertise develops, intuitive notions, or knowledge
developed in our everyday lives, about the way the world
works do not seem to disappear (Sherin, 2006). Rather,
intuitive notions become critical aspects of sophisticated
problem solving and serve as a kind of heuristic for students
to move from and between standard academic explanations
and multiplicities of discourses, at minimum including
home and professional or work-related discourses. However, it is not always explicit in this work that “intuitive
notions” are ideas that are formed in specific contexts, or
are situated understandings, and that they continue to shape
new situated meanings. Opening learning environments to
the epistemic heterogeneity of learners and nurturing the
intellectual resources that develop in children’s everyday
lives may be generative and motivating in ways that most
school environments have yet even to imagine, especially
for children from nondominant communities who engage in
nature relations beyond those traditionally included in
Western normative forms (e.g., Bang et al., 2013; Warren
& Rosebery, 2011).
The next-generation science standards have done important work in making human–nature relations explicit, for
example, through core disciplinary ideas like humans and
biodiversity in the life sciences or human impacts on earth
systems in earth and space science. However, in a cursory
review, the forms of these relations tend to privilege Western normative constructs of human–nature relations
broadly. As socioecological impacts and resultant challenges continue to mount, or have already transformed
whole societies like Tuvalu or the homelands of Native
Alaskans living in the Arctic (see Krupnic & Jolly, 2002;
Wildcat, 2013), understanding anthropogenic impacts on
earth systems is critical. However, these same socio- and
technoscientific challenges of our time also call for cultivating thinking and practice beyond anthropocentric activity
and understanding (McLean, 2009) in order to reimagine
and understand possible nature–culture relations toward
socially and sustainably just futures. Ironically these massive issues are increasingly manifesting in locally specific—situated—ways bringing new challenges to science,
policy making, community development, and community
infrastructure, among other dimensions. The resiliency and
innovations that are demanded of us require far better
understandings of the situated and cultural nature of
activity.
In this article I have argued that situative perspectives
have enabled significant advances in understanding culture,
learning, and development broadly by focusing on the ways
in which people in all communities explore, narrate, and
build knowledge about their worlds. They do so not solely
in their minds but also in varied ways that are dynamically
and inextricably connected to particular contexts and
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interactions. Of importance, I have not argued that traditional cognitive perspectives or cross-cultural perspective
are unimportant; rather, I have argued they are incomplete
and can, without critical awareness, replicate ideational
artifacts that perpetuate inaccurate and problematic ways of
thinking about culture and race. The foundational insights
into human learning emergent from situative perspectives
have allowed for more sophisticated and nuanced engagement with specific domains of interest, and in this case the
natural world or folkbiology. Further, I have suggested that
situative perspectives enabled more complete understandings of the complexities of biological cognition by demonstrating how variation in knowing across cultural
communities, as well as across contexts for the same individuals, are a routine aspect of knowing. I highlight how
the scope of knowledge is sculpted by the activity structures
in which people engage, as well as the relationships and
perspectives about actors in those activity systems. I have
suggested that these dimensions constitute the conceptual
and epistemological ecologies of activity systems. The variability of knowing about the natural world made visible
through situative perspectives raises questions and intriguing possibilities about how the study of conceptual and epistemic ecologies of activity systems may be critical in
expanding our knowledge and developing educational practices for the 21st century and beyond.
ACKNOWLEDGMENTS
The author would like to acknowledge and deeply thank
colleagues with whom I have worked closely around these
ideas: Douglas Medin, Ananda Marin, Carol Lee, Bruce
Sherin, Beth Warren, Ann Rosebery, Barbara Rogoff, Sandra Waxman, Sara Unsworth, and Bethany Ojethelo.
FUNDING
The work discussed here is based upon research supported
by the National Science Foundation under Grants No.
1205758, 1208209, 0353341 and 0106194. The opinions,
findings, conclusions and recommendations expressed in
this article are those of the authors alone and do not necessarily reflect the views or policies of the funding agencies.

REFERENCES
AAA Executive Board. (1998). AAA Statement on Race. American
Anthropologist, 100, 712–713.
Alcala, L., Rogoff, B., Mejia-Arauz, R., Coppens, A., & Dexter, A.
(2014). Children’s initiative in contributions to family work in
indigenous-heritage and cosmopolitan communities in Mexico.
Human Development, 57, 96–115.

231

Anggoro, F., Medin, D., & Waxman, S. (2010a). Language and experience
influence children’s biological induction. Journal of Cognition and Culture, 10, 171–187.
Anggoro, F. K., Medin, D., & Waxman, S. (2010b). Naming practices and
the acquisition of key biological concepts: Evidence from English and
Indonesian. Psychological Science, 19, 314–319
Atran, S., & Medin, D. (2008). The native mind and the cultural construction of nature. Cambridge, MA: MIT Press.
Atran, S., Medin, D., & Ross, N. (2005). The cultural mind: Environmental
decision making and cultural modeling within and across populations.
Psychological Review, 112, 744–776.
Bang, M. (2009). Understanding students’ epistemologies: Examining
practice and meaning in community contexts (Unpublished doctoral dissertation). Northwestern University, Evanston, IL.
Bang, M., & Marin, A. (2015). Nature–culture constructs in science learning: Human/non-human agency and intentionality. Journal of Research
in Science Teaching, 52, 530–544.
Bang, M., Medin, D., & Atran, S. (2007). Cultural mosaics and mental
models of nature. Proceedings of the National Academy of Sciences of
the United States of America, 104, 13868–13874.
Bang, M., Warren, B., Rosebery, A. S., & Medin, D. (2013). Desettling
expectations in science education. Human Development, 55, 302–318.
Bell, P., Lewenstein, B., Shouse, A. W., & Feder, M. A. (Eds.). (2009).
Learning science in informal environments: People, places, and pursuits
(Board on Science Education, National Academy of Sciences, National
Research Council). Washington, DC: The National Academies Press.
Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the
culture of learning. Educational Researcher, 18, 32–42.
Cajete, G. (1999). Native science: Natural laws of interdependence. Santa
Fe, NM: Clear Light.
Callanan, M., & Waxman, S. (2013). Commentary on special section: Deficit or difference? Interpreting diverse developmental paths. Developmental Psychology, 49(1), 80–83.
Carey, S. (1985). Conceptual change in childhood. Cambridge, MA: Bradford Books.
Carey, S., & Smith, C. (1993). On understanding the nature of scientific
knowledge. Educational Psychologist, 28, 235–251.
Chavajay, P., & Rogoff, B. (1999). Cultural variation in management of
attention by children and their caregivers. Developmental Psychology,
35, 1079–1091.
Chavajay, P., & Rogoff, B. (2002). Schooling and traditional collaborative
social organization of problem solving by Mayan mothers and children.
Developmental Psychology, 38, 55–66.
Cole, M. (1995). Culture and cognitive development: From cross-cultural
research to creating systems of cultural mediation. Culture & Psychology, 1, 25–54.
Cole, M. (1998). Cultural psychology: A once and future discipline: Cambridge, MA: Harvard University Press.
Cole, M., & Scribner, S. (1974). Culture & thought: A psychological introduction. New York, NY: Wiley & Sons.
Coley, J. D. (2012). Where the wild things are: Informal experience and
ecological reasoning. Child Development, 83, 992–1006.
Correa-Chavez, M., Rogoff, B., & Mejıa Arauz, R. (2005). Cultural patterns in attending to two events at once. Child Development, 76,
664–678.
Deloria, V. (1999). Spirit & reason: The Vine Deloria, Jr., Reader. Enfield,
NJ: Fulcrum.
Echols, C., & Marti, C. N. (2004). The identification of words and their
meaning: From perceptual biases to language-specific cues. In D. G.
Hall & S. R. Waxman (Eds.), Weaving a lexicon. Cambridge: MIT
Press.
Engestr€om, Y. (2001). Expansive learning at work: Toward an activity theoretical reconceptualization. Journal of Education and Work, 14, 133–156.
Gelman, S. A. (2003). The essential child: Origins of essentialism in everyday thought. New York, NY: Oxford University Press.

Downloaded by [University of Washington Libraries] at 13:38 01 October 2015

232

BANG

Gelman, S. A., & Legare, C. H. (2011). Concepts and folk theories. Annual
Review of Anthropology, 40, 379–398.
Gelman, S. A., & Wellman, H. M. (1991). Insides and essences: Early
understandings of the non-obvious. Cognition, 38, 213–244.
Gonzalez, N., & Amanti, C. (2005). Funds of knowledge. Theorizing practices in households, communities, and classrooms. Mahwah, NJ:
Erlbaum.
Goodenow, C. (1992). Strengthening the links between educational psychology and the study of social contexts. Educational Psychologist, 27,
177–196.
Goodwin, C. (1979). The interactive construction of a sentence in natural
conversation. In G. Psathas (Ed.), Everyday language: Studies in ethnomethodology (pp. 97–121). New York, NY: Irvington.
Goodwin, C. (1980). Restarts, pauses, and the achievement of a state of
mutual gaze at turn-beginning. Sociological Inquiry, 50, 272–302.
Goodwin, C. (2013). The co-operative, transformative organization of
human action and knowledge. Journal of Pragmatics, 46, 8–23.
Graham, S. A., Kilbreath, C. S., & Welder, A. N. (2004). 13-month-olds
rely on shared labels and shape similarity for inductive inferences. Child
Development, 75, 409–427.
Greeno, J. G. (1997). On claims that answer the wrong questions. Educational Researcher, 26(1), 5–17.
Greeno, J. G. (1998). The situativity of knowing, learning, and research.
American Psychologist, 53(1), 5–26.
Greeno, J. G. (2011). A situative perspective on cognition and learning in
interaction. In T. Koschmann (Ed.), Theories of learning and studies of
instructional practice (Vol. 1, pp. 41–71). New York, NY: Springer.
Greeno, J. G., Collins, A. M., & Resnick, L. B. (1996). Cognition and
learning. In D.C. Berliner, & R. C. Calfee (Eds.), Handbook of educational psychology (pp. 15–46). New York, NY: Macmillan.
Gutierrez, K. D., & Rogoff, B. (2003). Cultural ways of learning: Individual
traits or repertoires of practice. Educational Researcher, 32(5), 19–25.
Hatano, G., & Inagaki, K. (1999). A developmental perspective on informal biology. In D. L. Medin, & S. Atran (Eds.), Folkbiology (pp. 321–
354). Cambridge, MA: MIT Press.
Hatano, G., & Inagaki, K. (2000). Domain-specific constraints of conceptual development. International Journal of Behavioral Development, 24,
267–275
Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in
the world? Behavioral and Brain Sciences, 33, 61–83.
Heritage, J. (2012). Epistemics in action: Action formation and territories
of knowledge. Research on Language & Social Interaction, 45, 1–29.
Herrmann, P., Waxman, S. R., & Medin, D. L. (2010). Anthropocentrism is
not the first step in children’s reasoning about the natural world. Proceedings of the National Academy of Sciences of the United States of
America, 107, 9979–9984.
Hickling, A. K., & Gelman, S. A. (1995). How does your garden grow?
Early conceptualization of seeds and their place in the plant growth
cycle. Child Development, 66, 856–876.
Hirschfeld, L. A. (1995). Do children have a theory of race? Cognition, 54,
209–252.
Hirschfeld, L. A. (2002). Why don’t anthropologists like children? American Anthropologist, 104, 611–627.
Hirschfeld, L. A., & Gelman, S. A. (1994). Mapping the mind: Domain
specificity in culture and cognition. Cambridge, UK: Cambridge University Press
Hofer, B. K. (2000). Dimensionality and disciplinary differences in personal epistemology. Contemporary Educational Psychology, 25,
378–405.
Hofer, B. K., & Pintrich, P. R. (1997). The development of epistemological
theories: Beliefs about knowledge and knowing and their relation to
learning. Review of Educational Research, 67, 88–140.
Hutchins, E. (1995). How a cockpit remembers its speeds. Cognitive Science, 19, 265–288.

Inagaki, K. (1990). The effects of raising animals on children’s biological
knowledge. British Journal of Developmental Psychology, 8, 119–129.
Inagaki, K., & Hatano, G. (2002). Young children’s naive thinking about
the biological world. New York, NY: Psychology Press
Johnson, S., Slaughter, V., & Carey, S. (1998). Whose gaze will infants
follow? The elicitation of gaze-following in 12-month-olds. Developmental Science, 1, 233–238.
Kahn, P. H. (1997). Developmental psychology and the biophilia
hypothesis: Children’s affiliation with nature. Developmental
Review, 17, 1–61.
Kapp, S. K., Gillespie-Lynch, K., Sherman, L. E., & Hutman, T. (2013).
Deficit, difference, or both? Autism and neurodiversity. Developmental
Psychology, 49, 59–71.
Kawagley, A. (1995). A Yupiaq worldview: A pathway to ecology and
spirit. Prospect Heights, IL: Waveland Press.
Keil, F. C. (1989). Concepts, kinds, and conceptual development. A Bradford book. Cambridge, MA: MIT Press.
Keil, F. C. (2007). Biology and beyond: Domain specificity in a broader
developmental context. Human Development, 50(1), 31–38.
Keller, E. F. (1984). A feeling for the organism: The life and work of Barbara McClintock (10th anniversary ed.). New York, NY: Macmillan
Kellert, S. R. (2002). Experiencing nature: Affective, cognitive, and evaluative development in children. In P. H. Kahn & S. R. Kellert (Eds.),
Children and nature: Psychological, sociocultural, and evolutionary
investigations (pp. 117–151). Cambridge, MA: MIT Press.
Kellert, S. R., & Wilson, E. O. (1995). The biophilia hypothesis. Washington, DC: Island Press.
Kim, G., LeBlanc, M. L., Wafula, E. K., & Westwood, J. H. (2014). Genomic-scale exchange of mRNA between a parasitic plant and its hosts.
Science, 345(6198), 808–811.
Kim, G., & Westwood, J. H. (2015). Macromolecule exchange in Cuscuta–host plant interactions. Current Opinion in Plant Biology, 26,
20–25.
Kitchener, K. S., & King, P. M. (1981). Reflective judgment: Concepts of
justification and their relationship to age and education. Journal of
Applied Developmental Psychology, 2, 89–116.
Krupnik, I., & Jolly, D. (Eds.). (2002). The earth is faster now: Indigenous
observations of arctic environmental change. Fairbanks, AK: Arctic
Research Consortium of the United States.
Kuhn, D., Amsel, E., & O’Loughlin, M. (1988). The development of scientific reasoning skills. Orlando, CA: Academic.
Latour, B. (2012). We have never been modern. Cambridge, MA: Harvard
University Press.
Lave, J. (1988). Cognition in practice: Mind, mathematics and culture in
everyday life. Cambridge, UK: Cambridge University Press.
Lave, J. (1991). Situating learning in communities of practice. Perspectives
on Socially Shared Cognition, 2, 63–82.
Lave, J., Murtaugh, M., & de la Rocha, O. (1984). The dialectic of arithmetic in grocery shopping. In B. Rogoff, & J. Lave (Eds.), Everyday cognition: Its development in social context (pp. 67–94). Cambridge, MA:
Harvard University Press.
Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral
participation. Cambridge, UK: Cambridge University Press.
Leach, J., Millar, R., Ryder, J., & Sere, M. G. (2000). Epistemological
understanding in science learning: The consistency of representations
across contexts. Learning and Instruction, 10, 497–527.
Lee, C. D. (2003). Why we need to re-think race and ethnicity in educational research. Educational Researcher, 32(5), 3–5.
Lee, C. (2008). The centrality of culture to the scientific study of
learning and development: How an ecological framework in education research facilitates civic responsibility. Educational Researcher,
37, 267–279.
Lopez, I. F. H. (2000). Institutional racism: Judicial conduct and a new theory of racial discrimination. Yale Law Journal, 109, 1717–1884.

Downloaded by [University of Washington Libraries] at 13:38 01 October 2015

NATURE CULTURE
Louca, L., Elby, A., Hammer, D., & Kagey, T. (2004). Epistemological
resources: Applying a new epistemological framework to science
instruction. Educational Psychologist, 39, 57–68.
Marin, A. M. (2013). Learning to attend and observe: Parent-child meaning making in the natural world (Unpublished doctoral dissertation).
Northwestern University, Evanston, IL.
McLean, S. (2009). Stories and cosmogonies: Imagining creativity beyond
“nature” and “culture”. Cultural Anthropology, 24, 213–245.
Medin, D. L., & Atran, S. (2004). The native mind: Biological categorization and reasoning in development and across cultures. Psychological
Review, 111, 960–983.
Medin, D. L., & Bang, M. (2014). Who’s asking: Native science, western
science, and science education. Cambridge, MA: MIT Press.
Medin, D., Lee, C. D., & Bang, M. (2014). Particular points of view. Scientific American, 311(4), 44–45.
Medin, D. L., ojalehto, B., Marin, A., & Bang, M. (2013). Culture and epistemologies: Putting culture back into the ecosystem. In M. Gelfand, C.
Chiu, & Y.-Y. Hong (Eds.), Advances in culture and psychology. New
York, NY: Oxford University Press.
Medin, D. L., Waxman, S. R., Woodring, J., & Washinawatok, K. (2010).
Human-centeredness is not a universal feature of young children’s reasoning: Culture and experience matter when reasoning about biological
entities. Cognitive Development, 25, 197–207.
Nasir, N. S. (2011). Racialized identities: Race and achievement
among African American youth. Stanford, CA: Stanford University
Press.
Nasir, N. S., & Hand, V. M. (2006). Exploring sociocultural perspectives
on race, culture, and learning. Review of Educational Research, 76(4),
449–475.
Nasir, N., Rosebery, A. S., Warren, B., & Lee, C. D. (2006). Learning as a
cultural process: Achieving equity through diversity. In K. Sawyer
(Ed.), The Cambridge handbook of the learning sciences (pp. 489–504).
Cambridge, UK: Cambridge University Press.
Nisbett, R. E., Aronson, J., Blair, C., Dickens, W., Flynn, J., Halpern, D. F.,
& Turkheimer, E. (2012). Intelligence: New findings and theoretical
developments. American Psychologist, 67, 130–159.
Norbury, C. F., & Sparks, A. (2013). Difference or disorder? Cultural
issues in understanding neurodevelopmental disorders. Developmental
Psychology, 49, 45–58.
ojalehto, B., & Medin, D. (2015). An ecological perspective on culture and
concepts. Annual Review of Psychology, 66, 249–275.
ojalehto, B., Waxman, S. R., Medin, D. L. (2013). Teleological reasoning
about nature: Intentional design or relational perspectives? Trends in
Cognitive Sciences, 17, 166–171.
Pascalis, O., de Haan, M., & Nelson, C. A. (2002). Is face pressing
species-specific during the first year of life? Science, 296(5571),
1321–1323.
Perry, W. G. (1970). Forms of intellectual and ethical development in
the college years: A scheme. New York, NY: Holt, Rinehart and
Winston.
Pierotti, R. (2011). Indigenous knowledge, ecology, and evolutionary biology. New York, NY: Routledge.
Rogoff, B. (1990). Apprenticeship in thinking: Cognitive development in
social context. Oxford, UK: Oxford University Press.
Rogoff, B. (2002). How can we study cultural aspects of human development? Human Development, 45, 209–210.
Rogoff, B. (2003). The cultural nature of human development. New York,
NY: Oxford University Press.

233

Rogoff, B. (2012). Learning in cultural context: Developing destinies.
Childhood Education, 88, 324–325.
Rogoff, B. (2014). Learning by observing and pitching in to family and
community endeavors: An orientation. Human Development, 57, 69–81.
Rogoff, B., & Chavajay, P. (1995). What’s become of research on the cultural
basis of cognitive development? American Psychologist, 50, 859–877.
Rogoff, B. E., & Lave, J. E. (1984). Everyday cognition: Its development in
social context. Cambridge, MA: Harvard University Press.
Rogoff, B., Najafi, B., & Mejıa-Arauz, R. (2014). Constellations of cultural
practices across generations: Indigenous American heritage and learning
by observing and pitching in. Human Development, 57, 82–95.
Rogoff, B., Paradise, R., Arauz, R. M., Correa-Chavez, M., & Angelillo, C.
(2003). Firsthand learning through intent participation. Annual Review
of Psychology, 54, 175–203.
Roth, W. M., & Roychoudhury, A. (1994). Physics students’ epistemologies and views about knowing and learning. Journal of Research in Science Teaching, 31, 5–30.
Sandoval, W. A., & Morrison, K. (2003). High school students’ ideas about
theories and theory change after a biological inquiry unit. Journal of
Research in Science Teaching, 40, 369–392.
Schommer, M., & Walker, K. (1995). Are epistemological beliefs similar
across domains? Journal of Educational Psychology, 87, 424–432.
Sherin, B. (2006). Common sense clarified: The role of intuitive knowledge in physics problem solving. Journal of Research in Science Teaching, 43, 535–555.
Songer, N. B., & Linn, M. C. (1991). How do students’ views of science
influence knowledge integration. Journal of Research in Science Teaching, 28, 761–784.
Stodolsky, S. S., Salk, S., & Glaessner, B. (1991). Student views about
learning math and social studies. American Educational Research Journal, 28, 89–116.
Vossoughi, S., & Gutierrez, K. (2014). Toward a multi-sited ethnographic
sensibility. In J. Vadeboncoeur (Ed.), NSEE yearbook. New York, NY:
Teachers College Press.
Vygotsky, L. (1978). Interaction between learning and development. Readings on the Development of Children, 23(3), 34–41.
Warren, B., & Rosebery, A. (2011). Navigating interculturality: African
American male students and the science classroom. Journal of African
American Males in Education, 2, 98–115.
Waxman, S. R., & Booth, A. E. (2001). Seeing pink elephants: Fourteenmonth-olds’ interpretations of novel nouns and adjectives. Cognitive
Psychology, 43, 217–242.
Waxman, S. R., & Lidz, J. (2006). Early word learning. In D. Kuhn & R.
Siegler (Eds.), Handbook of child psychology (6th ed., vol. 2, pp. 299–
335). Hoboken NJ: Wiley.
Waxman, S. R., & Markow, D. B. (1995). Words as invitations to form categories: Evidence from 12- to 13-month-old infants. Cognitive Psychology, 29, 257–302.
Waxman, S. R., Medin, D., & Ross, N. (2007). Folkbiological reasoning
from a cross-cultural developmental perspective: Early essentialist
notions are shaped by cultural beliefs. Developmental Psychology, 43,
294–308.
Wertsch, J. V. (1993). Voices of the mind. Cambridge, MA: Harvard University Press.
Wildcat, D. R. (2013). Introduction: Climate change and indigenous peoples of the USA. Climatic Change, 120, 509–515.
Wilson, E. O. (1984). Biophilia. Cambridge, MA: Harvard University
Press.

