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people. Television scenes, photographs of public spaces, magazine
pages, and social media conversations are all examples of cultural
snapshots. Representative sets of cultural snapshots can be coded
to index the systematic patterns of information encountered by a
collective (i.e., cultural patterns). These same materials can be used
to experimentally manipulate those cultural patterns, allowing
scientists to examine cultural influences on cognition and behavior.
We here review and provide guidelines for cultural snapshots
research, trace cultural snapshots to classic theories of culture,
and describe how cultural snapshots balance the constraints of
representative design (Brunswik, 1956) with those of causal
inference. We then illustrate how this approach is used to address
(a) questions of causality in cultural psychology and (b) questions
of applicability in social cognition research. We conclude by
evaluating the strengths and weaknesses of the approach.

1 | INTRODUCTION

People see things, hear sounds, and smell odors and, through such perceptions, develop knowledge of the world that
exists beyond their bodies. But in what sense could people literally perceive culture and thus develop knowledge
about it? We suggest that culture is perceived over time in quantifiable patterns of observed behaviors, artifacts,
and utterances; these cultural patterns may then influence individual humans' cognitions, including cognition about
culture. Cultural patterns are necessarily embedded in the sensory chaos of daily life, and it is this embedding that
makes culture perceptually rich and irreducible to conceptual description. For example, Americans who have a
common racial identity may tend to behave more positively toward each other than people without a common racial

identity but this statement is only a conceptual description of a cultural pattern. Real cultural patterns are instantiated
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in perceptually-complex events that present specific persons of various ethnicities and genders, in different locations,
wearing various styles of clothing, against various background colors, ambient sounds, and so forth.

This characterization highlights an obstacle to examining the influence of culture on cognition, and also to
examining social cognition within the rich cultural contexts that it occurs: True experiments are necessary for strong
tests of causality, yet it is difficult to experimentally manipulate culture in the same manner that people encounterit. To
address these challenges, we introduce cultural snapshots as a method for examining the influence of cultural patterns
on cognition and for examining social cognition in culturally infused settings. In the first section, we define cultural
snapshots and illustrate the method by reviewing prior studies. The second section describes the advantages of cultural
snapshots for cultural psychology, drawing a conceptual framework from influential approaches to culture (Adams &
Markus, 2004; Sperber, 1996). The third section describes the advantages of cultural snapshots for social cognition
research, including a provision for ecological approaches to information processing. Finally, we note the strengths

and limitations of cultural snapshots and summarize potential applications.

2 | CULTURAL SNAPSHOTS: DEFINITION AND ILLUSTRATION

2.1 | What are cultural snapshots?

Cultural snapshots are recorded samples of public environments commonly encountered by many people. These may
be samples from mass media (e.g., TV, webpages, and magazines; De Vreese, Boomgaarden, & Semetko, 2011; Han &
Shavitt, 1994; Kim & Markus, 1999; Lewis & Hill, 1998; Schuck & de Vreese, 2006; Tsai, Louie, Chen, & Uchida, 2007;
Weisbuch & Ambady, 2009; Weisbuch, Pauker, & Ambady, 2009), social media (e.g., blogs or Facebook updates;
Huang & Park, 2013; Schwab & Greitemeyer, 2015; Weisbuch, Ivcevic, & Ambady, 2009), or personal recordings, such
as cell phone video, images, or written descriptions of commonly encountered public spaces or situations (i.e., physical
space sampling or situation sampling; e.g., Kitayama, Markus, Matsumoto, & Norasakkunkit, 1997; Miyamoto, Nisbett,
& Masuda, 2006; Morling, Kitayama, & Miyamoto, 2002; Savani, Morris, Naidu, Kumar, & Berlia, 2011). One key
advantage of the cultural snapshots methodology is that it permits experimental manipulations of cultural patterns
within perceptually rich contexts. Specifically, the method includes (a) a content analysis to create a numerical index
of one or more cultural patterns among these snapshots and (b) a true experiment in which participants are randomly
assigned to observe sets of snapshots (from the content analysis) that either do or do not include the identified
cultural pattern. The resulting data can yield conclusions regarding the influence of cultural patterns on cognition,
including shared cognitions, but the veracity of those conclusions depends critically on the sampling process used
to collect cultural snapshots.

Guidelines for cultural snapshots are informed by extant definitions of culture and approaches to achieving a
representative sample (for detailed guidelines, see Table 1). First, nearly all definitions of culture include the idea of
something “shared” among people (Schaller, Conway, & Crandall, 2004), so cultural snapshots should capture
commonly encountered public environments. Thus, public environments frequently encountered by many people must
be identified—prime-time television, neighborhoods, sports websites, and college dorm rooms are a few examples of
many such environments (see Table 1, Rows 1-3). Second, a representative sample of recordings must be collected
within that frequently encountered environment to ensure (a) that cultural patterns can be identified across events
and (b) that any cultural patterns identified in the sample characterize the broader public environment (i.e., the
“population”). Third, cultural patterns are identified by coding or measuring each cultural snapshot for the pattern(s)
of interest. As detailed below, these patterns can be coded at a level of abstraction consistent with the researchers'
theory but could range from more reductionist cues like human movement speed or visual brightness to more
emergent behavioral cues such as leadership style or emotion.

Finally and most importantly, sets of cultural snapshots used in experimental manipulations should be selected

from the sample of snapshots collected for the content analysis so that (at least) one set of snapshots contains the
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cultural pattern of interest and (at least) one set does not. These sets can be created simply by selecting appropriate
snapshots or via editing of individual snapshots. Participants can then be randomly assigned to view a set of cultural
snapshots that does or does not include the cultural pattern. Differences in outcomes between these conditions thus

reflects the influence of cultural patterns on cognition, or by our definition, the influence of culture on cognition.

2.2 | What does a cultural snapshot study look like?

Cultural snapshots were developed to examine influences of culture on a broad array of psychological processes, rang-
ing from perceptual and cognitive processes (e.g., Segall, Campbell, & Herskovits, 1963) to beliefs, ideologies, and social
biases. We initially utilized this method to examine the cultural influence of subtle expressions of race bias (Weisbuch,
Pauker, et al., 2009). We identified adult Americans as our human population of interest and popular prime-time tele-
vision as a public environment commonly and repeatedly encountered by this population. Within this population of TV
programs, we identified 11 programs that included a White main character who could be gender, age, and status
matched to a Black main character. These programs collectively reached over 100 million Americans on a weekly basis.
From each program, we sampled three episodes from Winter of 2006. From each episode, we set rules a priori for sam-
pling 3 clips for both characters (6 total clips per episode), resulting in a set of 9 clips for each target character spread
over 3 episodes. These clips were then edited to remove the sound and target character so that only co-characters
could be seen. These edited clips were then rated by study-naive coders (N = 23) for how positively the “seen” charac-
ter(s) behaved toward the “unseen” character. The coders achieved high interrater reliability and the resulting aggre-
gate scores could not have been biased by the target characters' race. These aggregate scores revealed that White
characters exhibited more positive nonverbal behavior toward White co-characters than toward Black co-characters.
Ultimately, through the use of cultural snapshots, we identified a cultural pattern of nonverbal race bias.

To examine cultural influence, however, it was critical to conduct experiments using these cultural snapshots. Our
goal was to examine if perceivers' own racial cognitions would be influenced by exposure to a frequently encountered
cultural pattern (nonverbal race bias). To create experimental conditions, we returned to the sample of clips from
Study 1 and selected the two most positive and most negative clips for each target character. These clips were not
visually edited (all characters could be seen) but were muted. The traditional race bias condition included those clips
in which White characters were targets of co-characters' positive nonverbal behavior and clips in which Black
characters were targets of co-characters' negative nonverbal behavior. The mirror image of this condition was the
reverse race bias condition. A control condition included no identifiable pattern of nonverbal race bias. Participants
each watched over 50 short silent TV that were consistent with their experimental condition, and then completed
implicit measures of racial bias followed by explicit measures of racial bias. Across each of three experiments, partic-
ipants in the traditional race bias condition exhibited heightened implicit and explicit race biases favoring White per-
sons over Black persons, as compared to participants in the control and reverse bias conditions, with the latter
exhibiting the lowest such bias. These three experiments included an exact replication at the measurement level (i.
e., identical measures), conceptual replications between different measures, and a conceptual replication at the TV-clip
level, in which the experimental conditions comprised the same patterns but via a new sample of TV clips.

There are several notable characteristics of these experiments. First, the cultural pattern of nonverbal race bias
existed within a public environment consistently and commonly encountered by Americans (prime-time TV) and the
causal influence of this cultural pattern was observed to occur through that same, perceptually rich, environment.
Put differently, we experimentally modeled how a cultural pattern can exert widespread influence on a population
of minds. Second, there existed considerable variability in the “noise” surrounding the cultural pattern (i.e., it occurred
across otherwise quite different TV clips) to which participants were exposed, indicating that human minds can adapt
to cultural patterns embedded in complex and variable ecologies. Collectively, these results highlight how cultural
snapshots can be used to examine widespread influences of real cultural patterns on cognition.

More broadly, we believe that such cultural snapshots studies can fill critical voids in the scientific understanding

of the influence of culture on cognition, and in the extent to which social-cognitive processes do (vs. can) operate on
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social environments. In the following sections, we review the benefits of the cultural snapshots method to these two
research domains, and in so doing, we derive the conceptual framework on which cultural snapshots are based.

3 | CONCEPTUAL FRAMEWORK: ADVANTAGES FOR CULTURAL
PSYCHOLOGY

Cultural snapshots enable researchers of cultural dynamics, cultural transmission, and cultural differences to examine
causal phenomena that are otherwise resistant to scientific inquiry. Each of these fields has a rich history, of course,
and we intend for cultural snapshots to extend their scope rather than replace them. As detailed in what follows,
meta-theoretical assumptions of the cultural snapshots methodology are derived from influential metatheories in dif-
ferent domains of cultural psychology and thus support the use of cultural snapshots across cultural psychology. We
here describe the derivation of these assumptions and use the resulting framework to describe advantages of cultural

snapshots for cultural dynamics and cultural differences.

3.1 | What is culture?

The theoretical background for cultural snapshots begins with the (mostly) uncontroversial assumption that humans
are unable to communicate telepathically, and therefore, people must influence each other via the material world.
Accordingly, we assume that influences of culture on an individual are mediated by patterns that occur in the material

world. More specifically, as defined by Adams and Markus (2004),

Culture consists of explicit and implicit patterns of historically derived and selected ideas, and their
embodiment in institutions, practices, and artifacts; culture patterns may, on one hand, be considered as
products of action, and on the other as conditioning elements of further action. (p. 341; italics in
original; definition refines that of Kroeber & Kluckhohn, 1952),

In addition to highlighting how material patterns (“embodiment”) are important to culture. Adams and Markus's influ-
ential definition is distinctive in that it is the product of an essay reviewing the myriad definitions of culture and the heavy
criticisms that plague them. In particular, the emphasis on cultural patterns departs from the heavily critiqued tendency
for social scientists to describe cultures as static, unchanging entities, or to equate culture with social identity (e.g., “Jap-
anese people” as a culture; Hannerz, 1992; Hermans & Kempen, 1998; Hong, Morris, Chiu, & Benet-Martinez, 2000;
Strauss & Quinn, 1992). Conversely, cultural patterns may be relatively static or dynamic, where consistency over time
in cultural patterns reflects cultural stability whereas change to those patterns is equivalent to cultural change. We thus
embrace the emphasis on patterns in defining culture, though our terminology departs slightly from that of Adams and
Markus. Consistent with our goal of examining how people perceive and develop knowledge of culture, we use the phrase

cultural patterns to refer strictly to patterns that can be observed via human senses (Adams and Markus' “embodiment”).

3.2 | Where is culture?

In this article, we locate the contents of cultural patterns in “public representations.” Sperber (1996) describes a
representation as “something that represents something for someone” (p. 78) and suggests that public representations
(e.g., utterances, behaviors, and artifacts) exist in the world external to minds, are derivative of the human minds that
generate them, and represent something to the people who observe them. Hence, as with cultural patterns, public rep-
resentations are material, are generated by humans, and influence humans. The relationship between cultural patterns
and public representations should now be clear: we assume that cultural patterns are collections of public representa-
tions, which themselves exist in public environments. As typically defined, “patterns” are recurring and thus, cultural
patterns will not be located in any single public representation. For example, contemporary American institutions
include men more frequently than women in leadership positions (e.g., Carroll, 2004; Hegewisch, Williams, & Harbin,

2012; Refki, Eshete, & Hajiani, 2012). This is a cultural pattern that cannot be observed at any one moment in time.
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One public representation of gendered institutional hierarchy (e.g., a specific man leading a board meeting) would not
itself be considered a cultural pattern, even if the people who encounter it activate the mental representation “this man
is in charge.” Instead, the recurrence of similar public representations across situations and time is necessary to achieve

the status of cultural pattern.

3.3 | How do people perceive culture?

Although cultural patterns are located in collections of public representations, scientific inquiry on public
representations has almost exclusively focused on verbally communicated beliefs, including research on “the epidemi-
ology of beliefs” (Boudry, Blancke, & Pigliucci, 2015; Claidiere, Scott-Phillips, & Sperber, 2014; Norenzayan & Atran,
2004; Sperber, 1996, 2009), “cultural dynamics” (Kashima, 2000, 2016), and “cultural transmission” (Bangerter &
Heath, 2004; Berger & Heath, 2005; Fragale & Heath, 2004). Yet human life is perceptually rich, as is human culture,
consisting of far more than words. We seek to understand public representations as part of this perceptually rich life.
Cultural snapshots thus represent an application of a conceptual approach that includes but is not limited to verbally
communicated public representations.

Our conceptual framework flexibly accommodates many different theories of culture by allowing public
representations to vary in levels of abstraction, just as different approaches to examining culture can be identified
along a continuum of abstraction. For example, an especially reductionist approach to culture might describe a public

representation as

large right hand with fingers and thumb clenched into palm with moderate force, quickly moving forward in
space with a leftward trajectory ultimately making contact with left lower-quarter of a human face, which

moves rapidly to the right and turns red.

This description could be contrasted with more abstract descriptions of the same action, which might include
“punched someone in the face,” “behaved aggressively,” or even “threatened the status quo.” We assume that all of the
above can constitute public representations. Public representations can thus be described in terms of their more concrete
physical (perceptual) features or their more abstract features, and we assume that concrete and abstract represent oppo-
site poles of a continuum on which public representations, and thus cultural patterns, can be identified and examined.

Cultural snapshots can thus be used to test a broad array of hypotheses that exist within the bounds of extant
assumptions in cultural psychology (Adams & Markus, 2004; Berger & Heath, 2005; Sperber, 1996, 2009). We here
describe how research on cultural dynamics and cultural differences can gain explanatory power by incorporating
cultural snapshots.

3.4 | Cultural dynamics

Cultural dynamics research explores cultural stability and change, and this research area is divided into macro-level
versus micro-level research traditions (Kashima, 2016). Macro-level approaches in cultural dynamics aim to
characterize the distribution of cultural information within a population. Cultural snapshots are transparently relevant
to this approach, as they can be (and have been) used to characterize the distribution of cultural patterns. Conversely,
the causal influence of culture on cognition has typically been examined via micro-level approaches that examine how
public representations are interpreted, grounded (i.e., the meaning is agreed-upon), remembered, and reproduced.
Hence, macro-level and micro-level approaches have typically been methodologically segregated. Cultural snapshots
provide a unique means for linking macro-level to micro-level approaches, by examining how distributions of cultural
patterns exert widespread influences on human minds. Put differently, the method can be used to examine how

socially common cognitions are generated, maintained, or changed via cultural patterns.
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3.4.1 | Intersubjective norms

These advantages of cultural snapshots can be illustrated with respect to the emerging view that intersubjective
norms—beliefs about psychological processes and characteristics that are widespread in a culture—mediate the rela-
tionship between cultural patterns and human behavior (see Chiu, Gelfand, Yamagishi, Shteynberg, & Wan, 2010).
For example, in one set of studies, cultural differences in beliefs about others' collectivism, internal/external attribu-
tion tendencies, and regulatory focus, respectively, accounted for cultural differences in compliance, person attribu-
tions, and counterfactual thinking (Zou et al., 2009). In another set of studies, parents' beliefs about normative values
were predictive of the values that they intended to pass on—and actually did pass on—to their children (Tam, Lee,
Kim, Li, & Chao, 2012). Intersubjective norms can govern cultural differences in behavior (e.g., Zou et al., 2009),
can be influenced by institutional patterns such as job mobility and opportunities for gossip (Chen, Chiu, & Chan,
2009), and, once learned, can help people achieve “cultural competence” and acculturation (e.g., Kurman &
Ronen-Eilon, 2004).

One prominent issue in this area regards how people develop intersubjective norms, and cultural snapshots
provide a means for examining how people acquire these beliefs about others' beliefs. Extant research has docu-
mented that intersubjective norms differ between nations and explain international differences in cognition and
behavior (see Chiu et al., 2010) yet has not investigated how these norms are learned, created, and distributed
among a population to begin with. Speculation has focused on one-to-one verbal communication (e.g., discussing
others' beliefs; Chiu et al., 2010), but it also seems reasonable that encounters with cultural patterns inform what
people think people think. For example, frequent encounters with people directing positive emotion toward slim
women may cause a person to learn that other people like slim women. To examine this learning process
empirically, it is important that cultural patterns are always embedded in complex patterns of perceptual
noise, as this noise may change or obscure how learn about what other people believe. For this reason, it is impor-
tant that cultural snapshots incorporate perceptual noise by using recordings of cultural patterns encountered in
daily life.

Cultural snapshots therefore enable scientists to examine where people get their beliefs about what other people
think, do, or condone. In this respect, our studies to date have focused narrowly on the influence of seeing patterns of
nonverbal behavior. For example, in a cultural snapshot study similar to the race studies described earlier, TV charac-
ters were more likely to exhibit positive nonverbal behavior toward unusually slim female characters than toward
average-sized or heavy female characters (Weisbuch & Ambady, 2009). Participants in a follow-up experiment were
randomly assigned to view cultural snapshots with this “pro-slim” pattern or to view cultural snapshots depicting
the opposite (“pro-average size”) pattern. Afterwards, participants identified the body size that they thought other
women and men would value in women. Participants in the “pro-slim” condition identified a body that was slimmer
than those in the “pro-average size” condition. These findings suggest that people draw inferences about intersubjec-
tive norms (at least with respect human body preferences) from cultural patterns of nonverbal bias. Critically, cultural
patterns of nonverbal bias were embedded in complex and real perceptual environments such that learning processes
were sensitive to this nonverbal pattern among the considerable noise that characterizes social environments.

Another recent study in a separate domain provides converging evidence. Study participants viewed cultural
snapshots from alcohol commercials and were randomly assigned to either view snapshots in which positive
nonverbal behavior was edited out or view the same snapshots in which neutral/negative nonverbal behavior was
edited out. Extensive coding demonstrated that cultural snapshots were otherwise identical (e.g., character identities
and brand name presentation) between the two conditions. Underage participants who saw alcohol paired with
positive nonverbal behavior later reported that other people their age condone alcohol consumption, as compared
to participants who had been exposed to pairings of negative nonverbal behavior and alcohol (Weisbuch, Treinen,
Zad, & Lagerwaard, 2016). Together with evidence from the body-size studies, this research suggests that learning
mechanisms sensitive to social covariation may play an important role in the development of intersubjective norms.
More generally, it provides converging evidence that people do learn intersubjective norms from exposure to cultural

patterns.
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This research dovetails nicely with mass media research in similar domains. For example, the degree to which
news reports highlighted problematic binge drinking was predictive of youth's intersubjective norms regarding
drinking, a relationship that held over a 20-year period in the USA (Yanovitzky & Stryker, 2001). This research, like
many other studies in the mass media effects tradition, put considerable effort toward obtaining a large sample of
news stories and using an unbiased metric for coding of those stories. Cultural snapshots take a similar approach
but with the key addition of using those materials to create a true experiment to examine causality. Moving beyond
extant approaches to mass media effects, then, cultural snapshots provide a methodological platform for exploring a
variety of hypotheses about the causes of intersubjective norms.

In fact, given their apparent role in cultural differences (Zou et al., 2009) and cultural transmission (Tam et al.,
2012), intersubjective norms may mediate the influence of cultural patterns on individual beliefs and behaviors.
Specifically, people may conform their cognitions and behaviors to be consistent with intersubjective norms (Chiu
et al., 2010). We found precisely this pattern. Indeed, in the body-size study, beliefs about others' body-size prefer-
ences mediated the influence of cultural patterns on women's personal preferences for their own body size and on
their personal attitudes toward slim and heavy women (Weisbuch & Ambady, 2009). Following these studies, we
suspected that affiliation needs might be a precondition for cultural patterns to influence personal beliefs and behav-
iors via intersubjective norms. Indeed, in the alcohol study noted above (Weisbuch et al., 2016), we hypothesized and
found that cultural patterns only influenced the drinking intentions of participants with strong affiliation needs (i.e.,
those most motivated to conform to intersubjective norms). Thus, cultural snapshots can provide important insight

into the causes of intersubjective norms, as well as the downstream consequences of those norms.

3.4.2 | Cultural learning

Learning is necessary for cultural patterns to exert lasting influence on individual cognitions. Put differently, learning is nec-
essary for acculturation (Berry, 1992; Brislin, Landis, & Brandt, 1983). Fortunately, an enormous research literature on
learning provides considerable information about the processes likely to facilitate acculturation, including conditioning,
implicit/statistical learning, social referencing, and so on (Conway & Christiansen, 2006; Hofmann, de Houwer, Perugini,
Baeyens, & Crombez, 2010; Houwer et al., 2001; Klinnert, Emde, Butterfield, & Campos, 1986; Reber, 1989). Cultural
snapshots provide an excellent means for marrying this literature with acculturation research and for examining how peo-
ple may develop similar cognitive processes and beliefs by virtue of common exposure to cultural patterns.

Regionally common perceptual processes, for example, may be learned via exposure to cultural patterns.
Specifically, the scenes and statements that characterize public representations, and that appear in cultural snapshots,
include statistical dependencies, which can range from low-level physical features (e.g., proximity and luminance) to
higher level social variables (e.g., race and emotion). Collectives may learn which features appear together, and such
learning may direct their attention accordingly. For example, scene perception is an expansive research area in vision
science, and considerable evidence describes low-level physical dependencies that occur across scenes as well as
patterns that differentiate scene categories from each other (e.g., Geisler, 2008; Torralba & Oliva, 2003). Average
images of forest and mountains systematically differ in their patterns of object orientation and spatial frequency,
and natural scenes vary on these dimensions in a different manner than do man-made objects and scenes (Torralba
& Oliva, 2003). Of course, orientation and spatial frequency are only two of many low-level properties available in
scenes and people exhibit statistical learning of those scene properties, ultimately changing how attentional processes
are deployed and enabling people to quickly identify objects within scenes (Chun & Jiang, 1998, 1999; Fiser & Aslin,
2001, 2005). Unfortunately, the large research literature on these phenomena have yet to be fully applied to
understanding how people exposed to similar cultural patterns seem to develop similar cognitive processing patterns.
Cultural snapshots can be used to address this question.

Although this area of inquiry has yet to be fully explored, the foundations have been laid. A half-century ago,
Segall, Campbell, and Herskovits (1963) found that susceptibility to geometric illusions (e.g., the Muller-Lyer illusion)
was strongest in cultures whose members frequently interpreted 2-D acute and obtuse angles as part of 3-D
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rectangular objects—those who lived in highly carpentered (urban) environments or frequently observed photographs.
These correlational data suggested that even speedy visual processes were shaped by cultural patterns. However,
absent experimental methods, the influence of culture and learning processes on perception was more conjecture
than conclusion.

Forty years later, Miyamoto et al. (2006) used a cultural snapshots approach to explore how the visual fea-
tures of scenes might give rise to regionally common cognitive processing styles. These researchers sampled
images from small, medium, and large cities in Japan and the United States, finding that Japanese scenes were
more visually complex than American scenes, consistent with Nisbett and colleagues' (Nisbett, Peng, Choi, &
Norenzayan, 2001) speculation that the complexity of agrarian Eastern cultures (vs. fishing/herding Greek culture)
would produce complex environments. These cultural snapshots were used in a second study which manipulated
public representations: Participants who viewed snapshots of Japanese scenes subsequently exhibited more holis-
tic attention patterns than those who had viewed snapshots of American scenes. This evidence was consistent
with the authors' hypotheses that cultural differences in holistic versus analytic cognition stem in part from envi-
ronmental differences. This research thus measured cultural patterns (of scene complexity) prevalent in a public
environment, included thoughtful sampling of a large number of images, and then demonstrated that this cultural
pattern can influence cognition (attention). By using cultural snapshots in a cross-cultural study, the authors were
able to provide causal evidence for the influence of culture on an important and commonly observed difference in

attention.

3.4.3 | Cultural differences

Cultural snapshots could be quite informative to understanding cultural differences, but with the exception of the
study reviewed in the prior paragraph, this method has only been used in a limited fashion in cross-cultural
research. Nonetheless, cross-cultural research has revealed a plethora of consistent cultural differences across a
range of domains, including cultural differences in how individuals process scenes (e.g., holistic versus analytic
processing), the causal attributions they make to explain human behavior (e.g., situational vs. dispositional
attributions), and how individuals construe the self (e.g., interdependent vs. independent self; see Markus &
Kitayama, 1991). Although cultural psychology has provided a wealth of information about cultural differences,
and has generated complex theoretical models to help explain and predict those differences, what is missing is
a clear link between the cultural ingredients proposed to cause cultural differences and the impact of those ingre-
dients on empirically observed differences (Matsumoto & Yoo, 2006). More simply, what are the critical ecological
variables (or public representations) that produce such cultural variation?

It might be said that most cultural psychologists understand culture as a dynamic process in which humans
create cultural products (i.e., public representations) and in which those cultural products exert an influence on
humans (see Adams & Markus, 2004). However, existing research on cultural differences has primarily examined
the influence of cultural beliefs and values on public representations. These studies aim to document the existence
of a hypothesized cultural difference in public representations, such as magazine advertisements (e.g., Han &
Shavitt, 1994; Kim & Markus, 1999; Stephens, Markus, & Townsend, 2007), news media (e.g., Lee, Hallahan, &
Herzog, 1996; Markus, Uchida, Omoregie, Townsend, & Kitayama, 2006; Menon, Morris, Chiu, & Hong, 1999;
Miyamoto, Knoepfler, Ishii, & Ji, 2013; Morris & Peng, 1994), or proverbs (e.g., Peng & Nisbett, 1999; Weber,
Hsee, & Sokolowska, 1998). For example, in a recent meta-analysis, Morling and Lamoreaux (2008) found that
public representations sampled in North America were more individualistic and less collectivistic (e.g., magazine
advertisements with distinctiveness appeals, high-intensity emotion, or low scene context integration) than those
sampled in East Asia. Studies in cultural psychology, such as these, have primarily examined cultural patterns in
public representations as outcomes (and thus as a reflection of cultural differences), rather than as potential

causes of cultural differences in cognition or preferences.
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A handful of exceptions have examined the cross-cultural influence of cultural patterns on social cognition and
preferences (e.g., Miyamoto et al., 2006; Tsai et al., 2007). Tsai and colleagues found that best selling children's sto-
rybooks in the United States depicted people experiencing excitation more than storybooks in Taiwan, whereas Tai-
wanese storybooks depicted people experiencing calmness more frequently. In a follow-up study, hearing a single
story about an excited character or a calm character caused children to prefer excited or calm states, respectively.
The research of Miyamoto et al. (2006) and of Tsai and colleagues were the only cross-cultural studies we could locate
that fit the cultural snapshots methodology in that they identified a cultural pattern and manipulated that pattern in
naturally occurring perceptual noise.

There is related work, however, that is at least a scientific cousin of cultural snapshots. Specifically, work on
situation sampling has examined the self-reported frequencies with which people in different cultures encounter
specific situations. Critically, this work examines how reading about culturally specific situations (or imagining oneself
in them) can cause people to have cognitions typically observed in that culture (e.g., Boiger, De Deyne, & Mesquita,
2013; Kitayama et al., 1997; Morling, Uchida, & Frentrup, 2015; Morling et al., 2002; Savani et al., 2011). For example,
Morling et al. (2002) sampled situations from American and Japanese respondents that involved social influence
(changing other people, events, or objects by their own accord; e.g., “I told my sister she needs to take off her shoes
when she comes to my house”) or social adjustment (adjusting yourself to other people, events, or objects; e.g., ‘I let
my sister wear her shoes in my house, even though | make everyone else remove their shoes”). Participants were
asked to describe personally experienced situations involving social influence or social adjustment. American parti-
cipants recalled more social influence (vs. social adjustment) situations, whereas Japanese participants recalled more
social adjustment (vs. social influence) situations. From the more than 1,300 influence and adjustment situations
generated by participants, the researchers randomly sampled 320 (with equal numbers of influence and
adjustment situations generated by Japanese and American participants) for a follow-up experiment. In this
follow-up experiment, and regardless of participants' own cultural background, both Japanese and American participants
responded with more feelings of efficacy (typical of Americans) when exposed to descriptions of social influence
situations and more feelings of relatedness (typical of Japanese) when exposed to descriptions of social adjustment
situations.

The method of situation sampling is a close cousin to cultural snapshots but also differs in some ways from
cultural snapshots. First, in situation sampling, there is an overwhelming focus on sampling and coding verbally com-
municated cultural practices (e.g., coding people's verbal description of a situation when they accommodated to
another person; Boiger et al., 2013; Kitayama et al., 1997; Morling et al., 2002, 2015; Savani et al., 2011). While it
has been argued that language plays a powerful role in transmitting culture (Lau, Lee, & Chiu, 2004; Maass, Karasawa,
Politi, & Suga, 2006; Morris & Peng, 1994; Sperber, 1996), it is only one of several ways in which people encounter
cultural patterns (e.g., images, spatial relationships, and nonverbal behavior). Many causes of cultural differences
may be missed in research that focuses solely on language, and in this respect, cultural snapshots offer a more inclu-
sive formulation for examining the psychological impact of situations and cultural patterns. Second, situations are
often sampled from memory, which has its own biases and capacity. This limitation does not compromise the entire
situation sampling methodology but should limit researchers' conclusions about the breadth with which the results
apply. Finally, and by design, situation-sampling studies do not typically measure the precise ingredients that consti-
tute a cultural pattern or the situation itself, making it difficult to identify the processes through which those noisy
situations contribute to cognition. The absence of perceptual noise in the presentation of situations to participants
leaves it unclear if the results would apply when the content of the situation is not made obvious via a verbal descrip-
tion. That is, would those results apply to the common experience of directly encountering a situation versus encoun-
tering a conceptual description (or simulation) of that experience?

This latter point helps to illustrate the difference between the two cross-cultural snapshot studies reviewed
above (Miyamoto et al., 2006; Tsai et al., 2007) and the situation sampling method. For example, Miyamoto et al.
(2006) not only found that exposing people to snapshots of Japanese and American scenes influenced their visual

attention but also (a) quantified the precise perceptual pattern that differed between Japanese and American scenes
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(visual complexity) and (b) demonstrated that this pattern influenced participants even when that pattern was embed-
ded in natural perceptual noise. Cultural snapshots emphasize the importance of identifying the precise cultural pat-
tern of interest and measuring the features of this pattern in order to examine their causal influence.

4 | CULTURAL SNAPSHOTS: ATOOL FOR EXAMINING SOCIAL
COGNITION

We view cultural snapshots as a methodological advance for cultural psychology because of the otherwise limited
methods available for examining causal influences of culture on cognition. Yet cultural snapshots also provide a
methodological advance for an area rich in experimental designs: social cognition. Specifically, and as explained below,
cultural snapshot experiments enable scientists to identify how people typically process information.

4.1 | Importance of representative design in understanding social cognition

Over 30 years ago, McArthur and Baron (1983) argued that extant research on impression formation (how
people form impressions of each other) had been limited to explaining and examining post-perceptual phe-
nomena, as if perception—and the world represented via perception—played little role in impression forma-
tion. In a similar approach, but applied to decision making, Gigerenzer (e.g., Todd & Gigerenzer, 2000) and
others (e.g. Simon, 1991) argued that so-called cognitive biases simply reflect the environments in which
those biases develop. That is, human environments typically require fast and cognitively frugal decisions from
minds that are not omniscient; in this respect, learned or inherited cognitive biases optimize decisions in typ-
ical human environments. McArthur and Baron based their critique on the ecological approach introduced in
perceptual science by Gibson (1979) whereas Gigerezer and colleagues based their critique—in part—on the
ecological approach introduced by Brunswik (1956). Cultural snapshots were inspired by both of these original
sources, as well as their applications in modern social cognition (Gigerenzer & Goldstein, 1996; McArthur &
Baron, 1983).

4.1.1 | The role of confounding variables in traditional experiments

Both Brunswik (1956) and Gibson (1979) argue that each public environment includes a wide variety of naturally
confounded elements. They argue that human perception and cognition operate (and adjust) to identify specific pat-
terns in those naturally complex and confounded environments.

Indeed, this understanding of psychological processes underlies historical advances in experimental methodology.
For example, increased use of multi-factor experimental designs and complex stimuli in social cognition research have
enabled closer approximations of real, complex environments without sacrificing control. Experimental methods in
social cognition have thus been developed to model the complexity of social life, while advancing scientific under-
standing of conformity, priming, and many other phenomena that describe the causal influence of public environ-
ments on individual cognitions (e.g., Bargh, 2006; Cialdini & Goldstein, 2004; Hofmann, Asnaani, & Hinton, 2011;
Petty & Brinol, 2010; Zebrowitz, 2011).

Multi-factor experimental designs in social cognition are nonetheless consistent with simpler experimental
approaches in an emphasis on eliminating confounds. The elimination of confounding variables in experimental
research is of course necessary for isolating causal influences but, ironically, poorly represents real social envi-
ronments, which are naturally confounded. As Brunswik noted over 70 years ago (as reviewed in Brunswik,
1956), most naturally occurring stimuli are statistically associated with many other stimuli such that any real
social setting is saturated with numerous confounding variables. Even low-level features (e.g., size and loca-
tion) are correlated in natural scenes (Geisler, 2008; Graham & Field, 2007; Long, Yang, & Purves, 2006;
Ruderman & Bialek, 1994; Simoncelli & Olshausen, 2001; Srivastava, Lee, Simoncelli, & Zhu, 2002; Torralba
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& Oliva, 2003), pairs of words vary in how frequently they co-occur in natural texts (Lund & Burgess, 1996;
Spence & Owens, 1990), and specific ethnicities, genders, and ages are more likely to be seen in some places
than others (Coltrane & Messineo, 2000; Dill, Gentile, Richter, & Dill, 2005; Mastro & Stern, 2003; Smith &
Granados, 2009; Taylor & Stern, 1997; Wilkes & Valencia, 1989). These are a few of an almost infinite num-
ber of possibilities for statistical confounds among stimuli in real social settings, and psychological processing
may be oriented to those confounds. With cultural snapshots, we aim to reconcile the importance of eliminat-
ing confounds for causal conclusions with the importance of preserving “natural confounds” in an effort to
examine typical social-cognitive processing.

To explain the importance of retaining noise and "natural confounds" in psychological research, Brunswik
(1956) and others argue that human minds adapt to functionally relevant information that is embedded within nat-
urally confounded and noisy environments (Brunswik, 1956; Gibson & Pick, 2000; Gibson, 1979; McArthur &
Baron, 1983). Attunement (Gibson & Pick, 2000; Gibson, 1979; McArthur & Baron, 1983), for example, refers to
processes through which organisms learn (over the lifetime of a species or an individual) to distinguish functionally
relevant stimuli (human examples: anger vs. joy expressions and interracial vs. intraracial conflict) from the noisy
environments in which they appear. Attunement to any stimulus may generalize to new settings but this is not
a given, such that a stimulus may not be selected for processing in the same way across different environments.
Robbing stimuli of their natural environments may thus lead to conclusions that reflect what is possible rather than
what is typical, even in reference to basic visual processes (e.g., Biederman, Mezzanotte, & Rabinowitz, 1982;
Brunswik, 1956). Conversely, the manipulation of variables within their natural settings can provide critical insights
into how people naturally process and are influenced by social stimuli.

4.1.2 | Representative design: Cultural snapshots versus traditional experiments

People encounter specific emotions, persuasive arguments, and other social stimuli within specific arrays of
“noise” that characterize an environment or context, so the stimulus of interest (e.g., anger expression, source
credibility), and adaptive responses to that stimulus may be dependent on the type of “noise” contextualizing
it. Experiments with multi-factor designs and/or designs that insert noise to stimulus presentation improve on
more reductionistic designs, but statistical dependencies so saturate natural contexts that it is difficult to
determine a prior which specific dependencies are central to a cultural pattern. Accordingly, Brunswik (1956)
argued that experimental materials should be representative of natural settings to explore how cognitive pro-
cessing typically operates. Hence, the cultural snapshots methodology emphasizes representative design
(Brunswik, 1956).

Representative design of cultural snapshots can be evaluated at multiple levels noted in the guidelines
above, just as epidemiological studies can be evaluated for participant sampling procedures at several levels
(Bartlett, Kotrlik, & Higgins, 2001; Cochran, 1977; Kalsbeek & Heiss, 2000). For example, in the study on race
bias reviewed above, it was possible to design a study in which the sampled genre (prime time) was represen-
tative of the 5 hr of TV Americans watch daily, the sampled programs were representative of prime-time tele-
vision, the sampled episodes were representative of the program, and the sampled clips were representative of
the episode. Representative design is critical for the use of cultural snapshots in social cognition research, as a
substantial benefit of this approach is examining how social-cognitive processes typically operate on the social
environment.

More broadly, representative design describes the extent to which variables of interest (e.g., emotion expressions)
are presented in the complexity and richness of their natural environment. Although cultural snapshots do not meet
this ideal in all ways—videos and images of environments do not include some contextual features available in direct
encounters with those environments—they surpass traditional experiments in their representation of environmental
“noise.” Traditional experiments understandably circumvent representative design in favor of control and strong

interpretations of causality, even if these interpretations may be questionable with respect to the operation of a
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cognitive process in the more complex natural world (Kingstone, 2009; Neisser, 1976; Schmuckler, 2001; Zaki &
Ochsner, 2009).

Moving beyond Brunswik's (1956) somewhat impractical “diary” approach—in which an experimenter shadows a
participant through their natural life and takes objective measures of the environment—and expanding on
decision-making experiments in the “fast and frugal” tradition (e.g., Gigerenzer & Goldstein, 1996), we use cultural
snapshots to experimentally manipulate social variables in a manner consistent with representative design. As detailed
above (see Table 1), purposeful sampling of many cultural snapshots is required to provide meaningful estimates of
cultural patterns. Study participants are thus presented with social variables as they naturally occur within complex
settings, and their responses can thus be used to examine how people typically perceive and think about other people.
One natural application of cultural snapshots regards social norms, which are similar to, but broader than

intersubjective norms.

4.2 | Cultural snapshots in social cognition: Social norms and social influence

We believe that the result is a methodology that can address critiques of social cognition research, especially whether
cognitive processes discovered in laboratory experiments apply to daily social life (see Bargh, 2006). Information process-
ing approaches to norms take on a different quality than cultural approaches to norms. For example, one information-
processing model of norms describes how people recruit cognitive representations of norms in decision making and sug-
gests that these representations might be both exemplar based and category based, at times including features and con-
text (Kahneman & Miller, 1986). Yet it remains this model focused on the structure and influence of norm
representations, rather than the origins of those representations, and a variety of encoding processes may help to explain
how people develop specific norm representations from perceiving the behavior of other people. It remains unclear how
encoding processes attune to frequent (normative) behavioral patterns, which features of those patterns are selected for
encoding, and which contextual elements of those patterns are included in the resulting representations. Cultural snap-
shots can be used to examine such questions regarding the translation of perceived behavior into norm representations,
as well as questions about how people develop accurate versus biased norm representations (Miller & Prentice, 1994).

Perhaps more importantly for social cognition, norm inferences are also relevant to conformity, with classic
studies suggesting that people comply with majority (normative) behavior but that they convert their beliefs to be
in concert with consistent minorities (Asch, 1956; Moscovici, 1980). Majority and minority influence can also be
examined in a manner that extends these topics to naturally encountered behaviors. Indeed, classic work on these
phenomena typically modeled majority and minority behavior with real groups in laboratories, and such work is
now complemented by research in which individual participants are explicitly told how many people support a
particular viewpoint (e.g., Erb, Bohner, Hewstone, Werth, & Reinhard, 2006; Stangor, Sechrist, & Jost, 2001). These
paradigms can be used to answer a wide variety of questions about conformity but stop short of identifying how
people conform to many of the behavioral patterns that they naturally encounter. For example, we have observed that
people “conform” to attitudes implied by perceived covariation between nonverbal emotion and racial categories,
body sizes, or beverages (Weisbuch & Ambady, 2009; Weisbuch et al., 2009; Weisbuch et al., 2016). Specifically, a
majority of people depicted in cultural snapshots (of the studies cited above) behaved positively toward a specific
race, body size, or beverage. In these studies, majority influence might cause perceivers to report positive attitudes
toward those races, body sizes, and beverages. Although most participants succumbed to such majority influence,
many did not, and the processing differences among individual participants remains unclear. Moderators of the effec-
tiveness of social influence seem quite relevant here, such as the motives of message recipients (e.g., Wood, 2000).

In general, a wide variety of questions remain unanswered regarding how people conform to the behaviors they
naturally encounter including how elaboration likelihood might shape conformity to behaviors observed in complex
environments (Petty & Cacioppo, 1986; Petty & Wegener, 1999), the cultural frequency with which people encounter
explicit statements about what “most people” think (Atkin, 1969; McAllister & Studlar, 1991), as well as the

manifestation and influence of minority versus majority influence as it occurs in daily environments. Ecological
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theories suggest that the complexity of ecology as well as the critical role of attunement might contribute novel
answers to these questions—answers which are not testable in typical experiments but are testable via cultural
snapshots experiments. More broadly, cultural snapshots research on norms and conformity can mutually benefit
research on social cognition and cultural psychology by providing an experimental model for how information

processing supports collective cognition.

4.3 | Cultural snapshots in social cognition: Automaticity and associative learning

The use of cultural snapshots methodology may also be used to answer calls for a paradigmatic transition from
basic understanding of automaticity in social-cognition to how such automaticity functions in our social worlds
(Bargh, 2006). Through cultural snapshots, it is possible to examine the extent to which people efficiently,
unintentionally, or uncontrollably activate cognitions upon encountering features of public environments, and such
work would not only address skepticism about the real-world applications of priming but would also offer new
theory-driven insights into the nature of priming and automaticity. Theoretical insights may accrue by virtue of
the inclusion of factors that are typically controlled in laboratory experiments. As noted, public environments
are saturated with confounded features, such that the automatic influence of any one feature might only occur
when embedded with its typical confounds (i.e., only in its typical setting) whereas an entirely different influence
might occur when the feature is isolated from that setting or when that feature appears in a different setting. Of
course, many priming experiments demonstrate contextual boundary conditions for priming (see Loersch & Payne,
2011), but we are drawing attention to the idea that a stimulus feature might typically prime cognitions that are
not primed in more reductionist experimental paradigms. In fact, ecological theorizing suggests that people attune
to the conceptual meaning of complex stimulus configurations. Such complexity can refer to a single object (e.g., a
person is a complex stimulus configuration), an object-in-context (e.g., a person in an office versus a field), or the
context itself (e.g., an office vs. a field), and any or all might consistently prime cognitions. Accordingly, research
with cultural snapshots offers an opportunity for automaticity researchers to enrich scientific understanding of priming
“in the wild.”

The automaticity of social cognition is sometimes explored with respect to learning, or the simple associative
processes through which people might develop beliefs, attitudes, and behaviors. Importantly, many of these
experiments create extremely complex stimulus environments from which people might learn specific patterns, and
thus might provide a basis for hypotheses about how people might automatically learn social cognitions, attitudes,
and behaviors (Conway & Christiansen, 2006; Hofmann et al., 2010; Houwer et al., 2001; Klinnert et al., 1986; Reber,
1989). However, the complex noise presented in these studies is not typically derived from an analysis of the
environments people encounter and so underestimate the influence of natural confounds. Nonetheless, the few
cultural snapshots studies that do exist on this topic suggest that some type of associative learning may operate
within natural settings.

In our prior cultural snapshots research, we found that participants were unable to recall the pattern of statistical
dependencies that emerged over time, even when offered a cash incentive for doing so (Weisbuch & Ambady, 2009;
Weisbuch et al., 2009). Conversely, mounting evidence in well-controlled experimental studies suggests that low-level
awareness of dependencies is important for some types of learning (e.g., Dawson, Rissling, Schell, & Wilcox, 2007;
Pleyers, Corneille, Luminet, & Yzerbyt, 2007), though measures of such low-level awareness (often, recognition) are
not equivalent to some colloquial definitions of awareness (stated memory for a simple pattern). More generally,
and independent of conscious awareness, it does appear that focal attention is necessary for many forms of statistical
learning in visually complex scenes and may thus be necessary even in typically encountered environments—though
this remains an empirical question as do so many other questions regarding automaticity. In at least one sense of
“awareness,” perceived culture may influence cognitive styles, attitudes, and norm inferences in a manner that occurs

outside of awareness.
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4.4 | Alternative approaches to cultural influence: Limitations of cultural snapshots

In the preceding sections, we have identified shortcomings in extant research in cultural psychology and in social
cognition and argued that cultural snapshots can be used to address some of these shortcomings. Yet such reasoning
cuts both ways, as cultural snapshots have limitations that are addressed by other approaches. First, cultural snapshots
take an experimental approach and although we make an effort to avoid reductionism, we do not avoid it entirely.
Specifically, (a) any single cultural snapshot fails to capture what came before or after in the same public environment;
(b) cultural snapshots could but do not typically include smell, taste, or touch, all of which may contribute important
perceptual noise; and (c) cultural snapshots do not account for participants' actual experience in public environments
(e.g., watching TV with several friends). In these respects, cross-cultural research is superior in that it does not exclude
any aspect of natural, lifelong experience in examining the relationship between culture and cognition. Of course,
cross-cultural research also does not typically specify the precise causes of cultural differences in cognition, as noted
above. For this reason, we do not regard either scientific approach as broadly superior but instead complementary.

Second, the cultural snapshots approach is less appropriate than others for examining how people contribute to cul-
tural patterns. Conversely, situation-sampling approaches construct conceptual descriptions of cultural settings from the
memories of real participants. For example, individual participants in some situation-sampling studies write about a par-
ticular type of situation they have encountered, thus communicating their psychological construal of a situation to other
people and thereby shaping others' responses to that situation. In one study, participants in Japan and the United States
wrote about situations that either increased or decreased their self-esteem. New participants then read a number of these
and for each, indicated if and how their self-esteem would have been influenced (Kitayama et al., 1997). “Success” descrip-
tions generated by Americans were imagined to be more influential for (increasing) self-esteem than those generated by
Japanese, whereas “failure” descriptions generated by Japanese were imagined to be more influential for (decreasing) self-
esteem than those generated by Americans. The authors drew conclusions about how culture is constructed to support
self-enhancement or self-criticism. Again, there is a trade-off in the strengths and weakness of these two methodologies
that make them complementary rather than in competition. The use of participant descriptions in situation-sampling per-
mits tests of the influence of psychological construals on cultural differences in cognition, whereas the use of recordings
of public representations permits tests of the direct influence of cultural patterns on cognition.

Third, cultural snapshots do not model the give and take of interpersonal communication that (a) contributes to
cultural patterns and (b) almost certainly help to generate shared cognition. Instead, cultural snapshots focus primarily
on the “take” side of communication- perceiving others' behavior. Indeed, neo-diffusionist theories emphasize that
perceivers learn cultural information via material communication but that the influence of such learning on shared cog-
nition depends on whether those perceivers do (or do not) pass on that information still other people (for a review, see
Kashima, 2008). Hence, these theories are often tested in interpersonal communication paradigms in which key ques-
tions regard the types of information that people prefer to communicate and that “receivers” tend to remember (Heath,
Bell, & Sternberg, 2001; Norenzayan, Atran, Faulkner, & Schaller, 2006; Schaller, Conway, Gideon, & Tanchuk, 2002).
For example, in one rich paradigm based on classic rumor transmission research, Kashima and others (e.g., Kashima,
2000; Lyons & Kashima, 2003; Peters, Kashima, & Clark, 2009) have examined how shared assumptions shapes cultural
transmission and the emergence of shared cognition. Data generated through this methodology allows for many con-
clusions, including how consensual knowledge informs (a) the information that people choose to communicate, (b) the
communicated information that people remember, and perhaps ultimately (c) what people within a culture regard as
knowledge. Cultural snapshots permit tests of similar questions but on a broader scale, in that this methodology
focuses less on individual to individual transmission of beliefs and focuses more on broad transmission of beliefs from

widely encountered material information, thus helping to wed macro- and micro-approaches to culture.

5 | CONCLUSION

One prominent assumption in social and cultural psychologies is that shared environments strongly influence individual cog-

nitions, and several methodologies exist for testing such influence. Cultural snapshots are unique among these methods in
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combining representative measurement of culture with experimental studies that manipulate cultural patterns with minimal
experimenter interference. The result is a method that allows for broad conclusions regarding the influence of cultural pat-
terns on individual and collective cognition. To date, cultural snapshots research has largely focused on television and print
media, but with the increased availability of personal image and video recordings, and the saturation of social media in many

cultures, we look forward to the use of cultural snapshots in exploring how such “digital culture” shapes cognition.
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