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How and why the presence of a person directly affects the perception and action of an-
other person is a phenomenon that has been approached in a limited and piecemeal
fashion within psychology. This kind of diffuse strategy has failed to capture the
jointness of perception and action within and between people. In contradistinction,
the authors offer a perspective that retains both integrally social features (e.g., involves
interaction) and yet adequately exploits the current state of knowledge regarding the
ecological properties of perception–action, while at the same time drawing on aspects
of dynamic systems theory. In this article the authors review the best attempts to exam-
ine how one individual affects another’s perceptions and actions in the emergence of a
social unit of action. Two important approaches, the individual-level and cognitive dy-
namics approaches, have yielded insights that derive in significant degree from princi-
ples of ecological psychology and/or dynamical systems theory. Prototypic of the indi-
vidual-level approach is a focus on what can be perceived by coactors with the aim of
uncovering how the dispositional qualities (affordances) of another person are infor-
mationally specified during social interaction. In contrast, the cognitive dynamics ap-
proach simulates dynamical characteristics of cognition and psychological influence
with the aim of uncovering how cooperative interaction emerges out of its component
parts. The authors argue that these approaches involve, respectively, insufficient mu-
tuality and insufficient embodiment. Consequently, a social synergy perspective is dis-
cussed that approaches the problem of socially cooperative interaction at the rela-
tional, nonreductive level, using novel methods to examine how social perception and
action emerge through self-organizing processes.
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The coupling of Gibson’s ideas with those of Bernstein forms a natural basis for look-
ing at the traditional psychological topics of perceiving, acting, and knowing as activi-
ties of ecosystems rather than isolated animals. (Shaw, Mace, & Turvey, 2001, p. xiv)

Direct physical contact with other animals, particularly humans, matters a great
deal for shared perceiving, acting, and knowing—it allows us the deepest expres-
sion of comfort, understanding, connection, intimacy, and affection, as well as hos-
tile challenge and aggressive intent. But direct physical contact is not the primary
means by which the physical presence of another is more commonly experienced.
Rather, visual and auditory contact with others is much more frequent and ubiqui-
tous in everyday life. And yet we know very little about how the physical and
psychoperceptual dynamics of one individual affect another. In this article, we ad-
dress the broad question of deciding what criteria should be used for studying the
way one individual’s perceptions and actions have implications for the perception
and action possibilities of another individual in social interaction.

We take as a starting assumption that the dominant social–cognitive perspec-
tive in social psychology has little to offer with regard to these issues because of its
focus on the individual as the sole unit of analysis and its default assumptions that
inferential processes are the only acceptable explanatory mechanisms. Instead, we
review perspectives that we feel have attempted (albeit in a limited manner) to un-
derstand social perceiving and acting from an ecological or dynamical systems per-
spective. The purpose of this article is to describe the two primary perspectives that
have generated research to date and to introduce what we think of as a third per-
spective. In doing so, we wish to provide some impetus for an ecological approach
to social perceiving and acting that can provide a starting direction for the next era
of research.

The first 25 years since an ecological social psychological perspective was intro-
duced (Baron, 1980, 1981; McArthur & Baron, 1983; Newtson, 1980) have gener-
ated a number of stimulating theoretical statements about the relevance of direct
perception (McArthur & Baron, 1983) and dynamical systems approaches to so-
cial processes (Baron, Amazeen, & Beek, 1994; Vallacher & Nowak, 1997). More-
over, empirical research has focused on how informational features (e.g., facial fea-
tures associated with age; Mark, Shaw, & Pittenger, 1988; Zebrowitz, 1997) affect
social judgments, and how kinematics (movement style) veridically specify the
lawful constraints that determine various actions and features of social relevance
(e.g., gender and identity; Runeson & Frykholm, 1983). Other research has used
dynamical systems to simulate societal-level processes (e.g., formation of pockets of
majority and minority opinion) and to describe individuals’ cognitive dynamics
(Nowak &Vallacher, 1998). However, our recent research in two areas—on how
individuals spontaneously coordinate movement as described by a coupled oscilla-
tor dynamic (Richardson, Marsh, & Schmidt, 2005; Schmidt, Carello, & Turvey,
1990) and on the emergence of cooperative action from an affordance perspective
(Richardson, Marsh, & Baron, 2005)—led us to realize that the perspective we
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were taking differed in some significant ways from that of previous researchers. We
have come to the conclusion that the coordination research is not just an exten-
sion of motor control research (Bernstein, 1967) to social psychology, but rather
the emergence of an alternative core for social and, perhaps, ecological psychology,
based on real interpersonal or synergistic perception–action systems. That is, we
have come to the conclusion that our way of viewing affordances as emerging from
the social animal–environment system, as opposed to the egocentric animal–envi-
ronment system, provides a way to take more seriously perceiving, acting, and
knowing as “activities of ecosystems rather than isolated animals” (Shaw et al.,
2001, p. xiv)—where the ecosystem is composed of multiple, cooperative con-
specifics. This article introduces this perspective as well as two other perspectives
that have generated research to date.

One perspective, which we refer to as the individual-level approach, examines
how others influence either perceptions or actions using the individual as the unit
of analysis. Figure 1 provides a schematic that emphasizes that the unit of analysis is
the individual, and that perception and action processes are represented by discon-
nected arrows rather than a perception–action loop. This reflects that perception
processes are studied in isolation from action processes. The other perspective,
which we refer to as the cognitive dynamics approach, focuses on the internal, psy-
chological dynamics that occur when other people influence an individual. Figure
2 illustrates that the internal dynamics of a solo individual (rather than, for in-
stance, interactional dynamics) is the primary focus of this perspective.

We then introduce our third perspective that derives in some part from each of
the other two, but also differs in important ways. In discussing the three perspec-
tives, the criteria we compare them against is how well they capture the fundamen-
tal qualities of any perception–action system, as we describe later. Moreover,
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FIGURE 1 From the individual-level approach, the influence of the target on the actor’s per-
ceptions and actions is understood in terms of either how the individual actor picks up informa-
tion that specifies the target’s affordances, or, in a separate research tradition, how the behavior
emitted by the target leads to mimicked or synchronized actions by the actor.



throughout much of the article, by way of illustration we often use the example of
the formation of a macroscopic, cooperative social unit—a dyad or a larger group,
or, as we term this, a “collective” of some size. This is not the only phenomenon we
wish to describe from this perspective—our interest is in understanding the per-
ception–action processes involved with social interaction more generally—but we
use it as an illustrative example of the emergence of a social unit of action in which
individual actors become part of a larger social entity, a collective, because it char-
acterizes social interactions in their most abstract and basic form—how two or
more individuals function as one entity. For a human’s ecological niche, other peo-
ple are an essential part of the environment, social interaction is a significant
source of meaning, and a collective is the minimal unit of survival. Thus explana-
tion of the essential nature of sociality (M. Gilbert, 2000) is a particularly useful
test of each perspective, although the researchers’ purposes in most programs of re-
search were admittedly not these.

Our criteria are based on the fundamental features that are characteristic of
perception–action systems. We suggest that these crucial features need not be re-
stricted to individual perception–action systems, but can also be used to determine
the adequacy of each perspective for understanding a perception–action system
comprised of more than one person. These features are explicit or implied in cur-
rent understanding of ecological psychology and human movement science with
regard to what perception–action systems involve: mutuality, reliance on dynami-
cal principles, and embodied processes of meaning.

As Figure 3A illustrates, perception–action processes are viewed as involving
mutuality of animal and environment rather than being solely focused on the ani-
mal (e.g., the animal’s interpretations) or on the environment (e.g., as a stimulus
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FIGURE 2 From the cognitive dynamics approach, the influence of a target person on the ac-
tor is described in terms of dynamical principles with a primary emphasis on how internal psy-
chological states are affected.
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FIGURE 3A: The ecological perspective focuses on relational properties defined over an ani-
mal–environment system, in which meaning is captured at the level of the niche. B: A synergis-
tic perspective builds on ecological and dynamical approaches. Other conspecifics are viewed as
a part of an individual’s environment. Mutuality between two or more individuals yields percep-
tions and actions that obey time-evolving general dynamical principles, and yields a social unit
or “collective.” C: The collective that emerges can then be understood as a new organism within
the animal–environment system. Meaning within a synergistic perspective is understood in
terms of this new social niche.



for triggering responses). This attribute of mutuality is captured by the concept of
an ecological niche. When one considers that other people are a significant aspect
of one’s environment (see Figure 3B), mutuality implies not only the intertwined
perception–action processes that occur in an animal’s interaction with a non-
animate environment, but also the mutuality of one person’s perceptions and ac-
tions with another person’s perceptions and actions. (At the most basic level of
sociality, mutuality translates to mere formation of a temporary unit of social inter-
action: coordinated action. At a more enmeshed level of sociality, such a unity
would involve cooperation—reciprocal influence between individuals that also in-
volves outcome dependency.) A second implication of the term mutuality is that
the collective illustrated in Figure 3B is a “coordinative structure”1 that is not
merely the sum of the individuals. A collective is mutually linked with the environ-
ment, forming a social niche, as Figure 3C illustrates.

A second crucial quality of perception–action systems is that they are dynamic
(Figure 3B). A social perception–action perspective would be considered dynamic
not only because it describes changes over time, but also because the described
changes are consistent with natural law and principles of self-organization.
Whereas a traditional approach to explaining change only looks at the correlation
between variables over time, an approach that builds on the current knowledge of
complex dynamical systems needs to describe how behavioral influences between
individuals “balance” and tend toward equilibrium states (Boker & Rotondo,
2003; Kugler, Kelso, & Turvey, 1980). From this view, a collective is self-organized;
it is not “directed” in some way by something or someone, but the basic structure of
the social world is viewed as an extension of the stratified structure of the natural
world in which atomistic units interact at a more microscopic scale to produce co-
operative states at a more macroscopic scale (Iberall, 1987; Kelso, 1995; Kugler &
Turvey, 1987; Soodak & Iberall, 1987). A “social physics” view on dynamics, for in-
stance (Iberall, 1987; Iberall & Soodak, 1987; Iberall & Wilkinson, 1993), suggests
that a basic social unit emerges in response to natural attractive forces among
atomisms (i.e., individuals) that pull them toward each other temporarily (i.e., a
brief social exchange, perhaps) or in a more lasting fashion (i.e., formation of a rela-
tionship, perhaps). In addition, pressures from the environment (i.e., the need to
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1This term is borrowed from the motor control literature, in which it refers to relatively independent
muscles that are constrained to act as a unitary functional unit (Tuller, Turvey, & Fitch, 1982). We use
the term here to emphasize that individuals in a collective operate as a “plural subject” (M. Gilbert,
2000) of action rather than as individuals with solitary and disconnected wills. As such, each individ-
ual’s action constrains and creates balancing and reciprocating actions toward the implied common
goal of a collective. A collective also implies the concept of “distributed” action. Just as muscular forces
in a coordinative structure are distributed in patterned ways across a range of velocities (Tuller et al.,
1982), so are the actions of a soccer team distributed (Jordet, 2005), the movements of termites building
a nest distributed (Kugler & Turvey, 1987; Resnick, 1994), and the knowledge and activities of a ship’s
crew distributed (Hutchins, 1995). What patterns and tunes the coordinative structure of a collective
(Fitch, Tuller, & Turvey, 1982) is presumably information about the actions of other near neighbors.



complete some goal) provides the increase in energy that allows patterned move-
ment to emerge (the “social eddy” of an interaction) out of previous random move-
ment of individuals moving in disconnect from one another, much as heating a pan
of oil leads to patterned flow of convection (convection rolls in the Bénard instabil-
ity; Anderson & Stein, 1987).

The final quality of perception–action systems is that they involve embodied
processes of meaning. That is, the ecological approach to perceiving and acting
uses external, behavioral observables rather than mentalistic psychological pro-
cesses and measurement of internal representations to explain how mind exists in
nature. Applied to the challenge of how one should conceptualize an emergent col-
lective and describe social niches, embodiment means that a perspective will not
rely merely on internal properties of social systems such as thoughts, feelings, atti-
tudes, and belief structures to explain a social unit. Rather, following Gibson (1979/
1986) and his concept of affordance, one needs to acknowledge that meaning is in
the world—in the relations between the person and the environment and between
an individual and other people. A perspective will be embodied to the extent to
which it examines actual behavior rather than measuring and describing internal
properties solely. We believe the task is, ultimately, to explain real interaction
among embodied selves, and not only the interactions between two cognitive sys-
tems (or interactions within a cognitive system). Rather, a social perception–action
perspective that is embodied will ideally explain the dynamic interaction of indi-
viduals as well.2

The prototypic example of the social phenomena of interest to us is illustrated
in an example provided by Asch (1952) over 50 years ago when he wrote about two
boys moving an obstacle:

The boys are fitting their actions to each other and to the object and are involved in a
give-and-take requiring considerable sensitiveness. The two do not apply force in
succession, or in opposite directions; they bring a common force to bear simulta-
neously. If one moves somewhat faster or swerves slightly, the other adapts his move-
ment correspondingly. There is an immediate, direct communication between them
through the object. The amount of movement, timing, pace, and direction are regu-
lated and continuously checked by the corresponding action of the partner. Here is a
unity of action that embraces the participants and the common object. The perfor-
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2Weakly embodied approaches to understanding sociality will recognize that bodily expressions of
internal states have particular primacy in cognitive processes such as person perception, attributions,
emotions, attitudes, and social cognition (Barsalou, Niedenthal, Barbey, & Ruppert, 2003; Feldman
Barrett, Niedenthal, & Winkielman, 2005; Zajonc, 1980). Such approaches are deficient in that they
are not grounded in ecological perception (Gibson, 1979/1986) and thus fail to understand the percep-
tion–action cycle. Strongly embodied approaches, in contrast, will also recognize that internal proper-
ties are embodied in observable actions both individually and in regard to reciprocal changes in action.
Most important, strongly embodied approaches will offer new phenomena to measure—qualities that
capture relational features of physical social interaction.



mance is a new product, strictly unlike the sum of their separate exertions. … Neither
boy would act in just the same way in the absence of the other; what each contributes
is a function of his relation to the other in the task. (pp. 173–174)

We regard this example as a case that represents fundamental issues that social
psychology should be able to explain. Other examples abound in relatively uncon-
strained, simple dyadic actions such as “taking a walk together” (M. Gilbert, 1996)
or in highly polished and complicated acts of multiple-person coordination such as
in playing a professional soccer game (Jordet, 2005). All examples have the fea-
tures in common that we described previously. In each, the perceptions and ac-
tions of individuals jointly influence each other and there is an “embodiment” of
social influence and a grounding of these individuals within an environment that
entails joint action. Moreover, each of these examples recognizes the intrinsic
uniqueness of the social unit that emerges out of such joint perception–action in-
fluence. A coordinative structure at a new level of analysis (i.e., the social scale) is
created from interacting components (i.e., people). In Asch’s example a simple
physical action such as two people lifting a log captures the essence of the emergent
social unit as the creation of a new product, a “unity of action” understood at the
level of the animal–animal–environment relation. Another aspect of these exam-
ples is that they all illustrate in some sense a simultaneous, joint commitment of in-
dividuals as a body to cooperate. For example, even in an antagonistic or competi-
tive exchange such as competing against another team, one social unit (team) is
necessarily pulled to coordinate with the other in the goal to compete. The philos-
opher Margaret Gilbert (1996, 2000) argued that the nature of sociality requires
that “individual wills are bound simultaneously and interdependently” (1996, p. 185)
to commit to be a plural subject in the course of joint goal-directed activities such
as moving a log or even walking together. Gilbert explains that

if a goal has a plural subject, each of a number of persons (two or more) has, in effect,
offered his will to be a part of a pool of wills that is dedicated, as one, to that goal. …
Thus what is achieved is a binding together of a set of individual wills so as to consti-
tute a single, “plural will” dedicated to a particular goal. (p. 185)

In addition, our paradigmatic examples involve dynamic social actions. Rather
than a static, discrete series of decisions to cooperate, they reflect a continuous flow
of adjustments in the actions of one individual in response to perceiving the actions
of the other and the flow of information from the individual’s own movement.

In this article, we use the criteria detailed previously to evaluate the approaches
to joint perception–action influence in social interaction. Our conclusion that
these perspectives offer the only serious contending explanations of joint percep-
tion and action, in contrast to current social cognitive approaches, is not a novel
suggestion (McArthur & Baron, 1983; Valenti & Good, 1991; Valenti &
Stoffregen, 2001). In part we offer in this article an update on the current state of
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knowledge in addressing such problems. One conclusion that can be drawn in the
15 years since the last review of such issues in this journal (Valenti & Good, 1991)
is, on the one hand, that insufficient advances have been made overall, but on the
other hand, that the start of the most promising directions of current research
made its first appearance at about that time (e.g., Schmidt et al., 1990).

INDIVIDUAL-LEVEL APPROACH

The individual-level approach, the first attempt to apply Gibson’s (1979/1986)
theory of ecological perception to social psychology, was a dramatic improvement
over previous social psychological research in that it investigated embodied mean-
ing using the concept of social affordance. When an ecological approach was first
introduced in social psychological theorizing (Baron, 1980, 1981; McArthur &
Baron, 1983; Newtson, 1980), one particular area of promise was in the possibility
that individual dispositions might be directly perceived in interaction with others.
The suggestion was that an individual’s psychological attributes (e.g., personality
traits) could be conceptualized as affordances—attributes or properties of an indi-
vidual with implications for good or ill (e.g., helpfulness or hostility)—and could be
perceived by an observer directly from embodied information without requiring in-
ferential processes. This application of an ecological perspective emphasized pick-
up of information relevant to action, with little focus on the action side of the per-
ception–action cycle. In contrast, research that has examined action effects, for
example, how individuals mimic or synchronize with another’s movements, was
guided solely by the descriptive orientation of nonverbal communication research-
ers or by the cognitive emphasis of social psychologists. Such research ignores in-
formation pickup and the mutuality of perception and action.

Thus, as Figure 1 indicates, one focus of the individual-level approach is on an
individual’s pickup of information about another individual’s qualities. Mutuality
of an individual’s perception and action is not apparent in research based in this
perspective; instead, social perception and social action are studied independently.
Moreover, the focus is on the individual and thus rarely speaks to the emergence of
a collective. This is not surprising because the goals of the researchers were not
framed with that problem in mind. Nevertheless, considerable knowledge about
the direct perception of others and the effects of one individual’s actions on an-
other come from this first perspective and inform us about issues relevant to under-
standing social units as a basic perception–action system. Therefore we review
each of these areas of research in the sections following.

Social Perception

For the individual-level approach to speak to the emergence of a social unit, the
challenge is determining what information specifies another individual’s willing-
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ness or intention to engage in a cooperative exchange (either temporarily, to en-
gage with another in a brief joint task; or more stably, to form a relationship). For
example, how would the individual-level perspective approach the pickup of infor-
mation between two basketball players moving a ball downcourt? Information
(Gibson, 1979/1986) refers to structured distribution of energy that is lawfully re-
lated to aspects of an individual and is specific to that source of information. In the
fast-paced action of a team sport (Jordet, 2004), a player is presumably more likely
to determine that a teammate has readiness and willingness to receive a pass if the
information specifies that the trajectory to the teammate appears to not be ob-
structed by the time a pass would arrive, and the trajectory of passing is outside of
an opposing member’s likely trajectory should the pass be initiated. Thus, the rich-
est information relevant to emergence of a social unit will likely involve dynamic
change in another’s movement, as occurs when interacting with them. The validity
of our speculations in the previous several sentences is unclear, however, because
the focus of research in this area is relatively unchanged in 15 years (Valenti &
Good, 1991). As Valenti and Good noted about research to date in 1989, research
is generally about social perception of specific person attributes and not about the
uncovering of information within social interaction.

One advance in 15 years, however, is in perception of affordances for others.
Some recent research examines whether perceivers detect the animal–environ-
ment relations for another actor in the same way that they do for themselves. Re-
search suggests that affordances (action possibilities) for others are detectable—for
example, whether a surface is sittable (Stoffregen, Gorday, Sheng, & Flynn, 1999)
or whether an object is reachable (Ramenzoni, Riley, Davis, & Snyder, 2005; P.
Rochat, 1995). However, sensitivity to detecting affordances for others is more
readily perturbed by situational variables (Ramenzoni et al., 2005) than is sensitiv-
ity to detecting affordances for oneself. For accurate detection of affordances for
others, preserving relational features between animal and environment in the dis-
play of information (e.g., showing both environmental features and the animal
within the same display) is particularly crucial (Stoffregen et al., 1999).

In contrast, person perception research examines how perceivers pick up infor-
mation about the other person, which presumably implies social fit rather than fit
of their attributes to the physical world. Such research, for example, demonstrates
strong social consensus in the perception of extroversion (Kenny, 1994; Kenny,
Horner, Kashy, & Chu, 1992; Levesque & Kenny, 1993) and indicates that such
judgments relate to physical features that are plausibly linked to extroversion
(Borkenau & Liebler, 1992). For example, judgments of extroversion are associated
with an actor’s frequency of smiling, loudness of voice, and dynamic and rapid body
movements (Borkenau & Liebler, 1992, 1995; Kenny et al., 1992) as well as head
nods and gestures (Gifford, 1994). Evidence also supports the possibility of direct
perception of some traits. Namely, perceptions of traits such as extroversion can
occur rapidly with minimal cognitive resources and no significant social interac-
tion (Ambady, Hallahan, & Rosenthal, 1995; Ambady & Rosenthal, 1992, 1993;
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D. T. Gilbert & Krull, 1988; Kenny, 1994; Kenny et al., 1992; Levesque & Kenny,
1993; McLeod & Rosenthal, 1983). Making rather immediate assessments without
analytic, cognitive processes indicates that perception is not mediated by
thought-intensive processes, but of course it cannot rule out that perception is me-
diated by automatically evoked cognitive heuristics. Additional suggestive evi-
dence indicates that there is surprisingly little variability in skill at “reading” other
people (Buck, 1988); perhaps some social “invariants” exist that are detectable by
all, much as physical invariants of objects (e.g., an object’s unchanging form), from
an ecological perspective, are available for pickup by all members of a species. In
general, direct pickup of information is most plausible for traits that are highly rela-
tional, such as extroversion, power, and dominance (Dovidio, Brown, Heltman, &
Ellyson, 1988; Dovidio & Ellyson, 1982; Ellyson, Dovidio, Corson, & Vinicur,
1980; Exline, Ellyson, & Long, 1975), or ones essential to species survival, such as
sexual availability (Gangestad, Simpson, DiGeronimo, & Biek, 1992). However,
even for attributes that research suggests are the most promising candidates for di-
rect perception (e.g., extroversion), it is impossible to verify that the features
picked up are equivalent to the features that are in fact regulating behavior.

In contrast, research does indicate that facial features that specify aging are
picked up by perceivers. Because gravity is a universal and dynamic constraint that
operates on growing organisms, it creates a cardiodial strain transformation for
craniofacial features such that aging is veridically specified by individuals who see
faces that have been transformed (Mark et al., 1988). Adult faces that show the
least cardiodial strain (prominent forehead, diminutive face relative to cranium,
large, low-set eyes) are perceived as “babyfaced,” which Zebrowitz and her col-
leagues have shown has important consequences for perceivers’ judgments of inno-
cence and honesty (Berry & McArthur, 1988; Zebrowitz, Tenenbaum, &
Goldstein, 1991). Moreover other research on facial attributes indicates that facial
attributes that are associated with physical attractiveness are correlated with per-
ceived health and intelligence (Kalick, Zebrowitz, Langlois, & Johnson, 1998;
Rhodes et al., 2001; Zebrowitz, Hall, Murphy, & Rhodes, 2002).

Using the individual-level approach to examine how a cooperative social unit
emerges would require a technique that captures dynamic information rather than
simple static features, however. This has been achieved using Johansson’s (1977)
point light technique, which involves filming individuals in motion such that only
reflective points at the individual’s joints are visible, obscuring surface features that
convey identity and gender (hair style, facial features, attire). Participants’ percep-
tions of these point-light videos have been used to demonstrate the principle of ki-
nematic specification of dynamics (KSD; Runeson & Frykholm, 1983), which states
that the kinematics of movement style veridically specify the lawful constraints
that determine attributes that a perceiver picks up. Such attributes include gender
and identity of a walker, and activities such as dancing and moving heavy versus
light objects (Baron & Misovich, 1993a; Berry & Misovich, 1994; Cutting &
Kozlowski, 1977; Johansson, 1977; Richardson & Johnston, 2005; Runeson &

PERCEIVING AND ACTING WITH OTHERS 11



Frykholm, 1983; Shiffrar, Lichtey, & Chatterjee, 1997; Stevenage, Nixon, &
Vince, 1999). The KSD research that is most relevant to understanding the emer-
gence of a collective looks at relational attributes conveyed in an individual’s
movement. For example, kinematic features of female walkers lead them to vary in
how “muggable” they appear (Gunns, Johnston, & Hudson, 2002; Johnston, Hud-
son, Richardson, Gunns, & Garner, 2004). Being perceived as muggable presum-
ably makes one more vulnerable to being pulled into the orbit of another, albeit an
unwanted, predatory interaction rather than a voluntary, positive one.

Although KSD studies cannot eliminate the possibility that judgments of
perceivers in these studies are mediated by inferences rather than reflecting direct
perception processes, at least two important conclusions can be drawn. First, the
studies indicate the importance of dynamic information in yielding such judg-
ments, and second, they rule out that other obvious inference cues that convey fea-
tures such as gender or muggability (e.g., wearing attire such as high heels) are the
sole basis for judgments. However, even research that focuses on features most rel-
evant to formation of a social unit (e.g., predatory if not cooperative) lack mutual-
ity—bidirectionality of perception and action.

One way that an individual-focused approach can look at mutuality in a social
interaction is to focus on how the target of one’s perceptions has apparently been
changed by interaction with another. For instance, Van Acker and Valenti (1989)
found that perceivers could accurately detect whether a (nonhandicapped) child
was being approached by an (off-camera) handicapped child solely by picking up
something in his behavior that specified reluctance to play with the (undepicted)
child.

A more recent study looks directly at how mutuality in social interaction yields
kinematic information that specifies cooperative action (Kean, 2000). Kean filmed
two actors cooperating (folding a sheet together) or competing (trying to tug a
sheet away from the other person) using point-light methods and found that ob-
servers were able to pick up cooperativeness versus competitiveness from the kine-
matics of the interactions. Although this research is mute on the perception–ac-
tion processes involved in the emergence of a social unity of action, it makes
the important point that kinematic information can be sufficient for specifying
cooperation.

In general, research on the pickup of information pertaining to affordances is
embodied, that is, it does examine external behavioral features. Moreover, al-
though some of the research is kinematic in that it looks at variables changing over
time (KSD research, perceptions of aging research), it does not draw from more
general principles derived from modern dynamical systems theory (e.g., Turvey,
1990). The strongest limitation of the individual-difference approach to informa-
tion pickup, however, is that it does not involve mutuality. The emergence of a so-
cial unity of action is typically not examined, for instance. One considerable chal-
lenge, however, is that information in such a situation would be “subject to
constant transformation” (Valenti & Good, 1991, p. 83) because of the circular
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causality involved, with the information emitted about one individual changing as
he or she responds to the information emitted from the other person, and vice
versa. Individual-level research, however, has not had to address this problem be-
cause it focuses on the individual’s relatively passive perceptions of specific attrib-
utes rather than mutuality of an individual’s perceptions and actions with informa-
tion uncovered through exploration (e.g., social interaction). We detail research
on the effects of others on social action (e.g., mimicry) in the subsequent section.

Social Action

Researchers concerned with action influences investigate more inherently rela-
tional phenomena such as mirroring, mimicry, and interactional synchrony; such re-
search, however, is not motivated by an ecological perspective. As Figure 1 indicates,
in the individual-level perspective the effects of one individual’s actions on another
are studied without reference to the information pickup processes integral to these.
Research shows that perceiving another’s mannerisms or gestures can lead a
perceiver to mimic the behavior unconsciously (Bargh, Chen, & Burrows, 1996;
Chartrand & Bargh, 1999; Dijksterhuis & Bargh, 2001; Johnston, 2002; Kawakami,
Young, & Dovidio, 2002; Sanchez Burks, 2002; Wheeler & Petty, 2001). Young ba-
bies tend to imitate the facial expressions of caregivers (Anisfield, 1979; Field,
Woodson, Greenberg, & Cohen, 1982; Meltzoff & Moore, 1989, 1997). Similarly,
adults imitate the facial movements or expressions of others, including yawning
(Provine, 1986), pain (Bavelas, 1986; Bavelas, Black, Lemery, & Mullett, 1987),
sadness (Bavelas, 1986; Bavelas et al., 1987; Strack, Martin, & Stepper, 1988), smil-
ing, and frowning (McHugo, Lanzetta, Sullivan, Masters, & Englis, 1985).
Chartrand and Bargh (1999) found that interacting individuals mimicked even
more salient types of gestures such as nose rubbing and foot shaking. In addition, by
having confederates mimic the body posture of participants, Chartrand and Bargh
found that mimicry leads to increased liking of an interaction partner (for reviews of
this research, see Chartrand & Jefferis, 2003; Dijksterhuis & Bargh, 2001). Research
has also demonstrated temporally coordinated similarity in movement, posture, and
gesture (i.e., “interactional synchrony”), in which individuals who are interacting
show a higher degree of synchrony than noninteracting individuals (Bernieri, 1988;
Bernieri, Reznick, & Rosenthal, 1988; Condon & Ogston, 1967; Kendon, 1970;
LaFrance, 1979, 1982; LaFrance & Ickes, 1981). Synchrony has been associated
with rapport and liking as well as healthy relationships (Bernieri & Rosenthal, 1991;
Charney,1966;Chartrand&Bargh,1999; Julien,Brault,Chartrand,&Begin,2000;
LaFrance, 1982; LaFrance & Broadbent, 1976; Lakin & Chartrand, 2003).

Critique of Individual-Level Approaches

Although the underlying assumption of the individual-level approach is concerned
with how one individual’s behavior affects another, it inherently views each indi-
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vidual as a discrete unit rather than analyzing the mutual relations between inter-
acting individuals. Although the language of synchrony research often emphasizes
interactional dynamics (likening temporally coordinated behavior to a “dance,” for
instance), the methods are only applied at the level of the individual—not at the
level of the relation between members of the social unit. For instance, mimicry is
explained as priming a cognitive representation for the action that then leads to
the perceiver emitting similar behavior—in much the same way as an action can be
primed by cognitive means (e.g., an unaware participant walking more slowly after
an “elderly” stereotype is activated, Bargh et al., 1996). This approach is rather in-
effective in explaining coordinated actions, despite researchers’ suggestion that it
should (Dijksterhuis & Bargh, 2001). How two or more people tightly coordinate
their movements temporally within a soccer game, or while walking, or during
moving an object together is poorly described by such perspectives, in part because
the notion of self-organization of coordinated action is not a part of a representa-
tional explanation of physically cooperative movement. Thus, such a perspective
requires untenable assumptions about temporally mimicking the other person’s
previous motions, namely, being able to simultaneously project the others’ move-
ments in time to make one’s own body synchronize or coordinate appropriately.

Despite many important exceptions (e.g., Berry, Misovich, Kean, & Baron,
1992; Zebrowitz, 1997), some researchers examining perceptual processes similarly
emphasize mediating representational processes to explain social interaction. De-
spite its limitations (Zebrowitz & Collins, 1997), a Brunswikian lens analysis is typi-
cally used to examine how individuals pick up and interpret clues regarding an-
other person’s attributes (Gifford, 1994). Nonverbal communication researchers
similarly emphasize the separateness of two individuals, viewing the interaction as
a process of one person “sending” an emotional message and the other individual
“receiving” it. Such a perspective, in which each isolated unit tries to signal an-
other person and decipher the emissions of another, does not offer a means by
which the act of communication is the message, the unit of analysis is the joint ac-
tion of communication (e.g., Clark, 1996).

Not only does the individual-level approach explain relational phenomena by
decomposing a social unit into two or more discrete elements, but it also ap-
proaches the perception and action of two or more interacting individuals with
similar fractionation. With the exception of research on the direct perception of re-
lational processes (e.g., Kean, 2000; Van Acker & Valenti, 1989), research examin-
ing person perception processes—the pickup of information about another’s physi-
cal, social, and dispositional attributes—is isolated from research that studies the
influence of another’s physical movement on one’s own (e.g., mimicry). In general,
the individual-level perspective does not use mutuality in explaining internal prop-
erties (person perception) or external properties (effects of action—e.g., mimicry
research). Moreover, although some of the research involves the pickup of infor-
mation over time (e.g., point-light studies of action), this approach does not ad-
dress general principles of dynamical systems to explain how social interaction is
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structured. On the other hand, the individual-level approach was a dramatic im-
provement over previous social psychological research in that it investigated em-
bodied meaning using the concept of social affordance.

COGNITIVE DYNAMICS APPROACH

The second way that some researchers in social psychology have attempted to dra-
matically break tradition with the current top-down, representation-driven social
cognitive perspective is to use the language of dynamical systems to describe and
simulate social psychological processes (Arrow, McGrath, & Berdahl, 2000; Baron
et al., 1994; Nowak & Vallacher, 1998; Vallacher & Nowak, 1994; Vallacher, Read,
& Nowak, 2002). In contrast to the individual-level perspective, this approach
looks at dynamic interactions of variables and examines emergent mutuality of a
social unit as unfolding over time rather than focusing on individual-level pro-
cesses. Although this approach abandons the strong assumption of representa-
tion-driven processes, it acknowledges that many social cognitive processes in-
volve self-organizing mental dynamics evoked in response to one’s social
environment. Much of this research involves computer simulations (Vallacher et
al., 2002), which reveal the unfolding of system-level phenomena over long time
spans and how social structure emerges from self-organizing dynamics—a process
difficult to examine using more traditional measurement techniques. As Figure 3
indicates, however, the emphasis is on describing the dynamics of one’s mental pro-
cesses, not the dynamics involved with perception–action processes between two
or more individuals.

Whereas the individual-level approach to cooperation was mute on the nature
of the emergence, as well as on the time-scaled processes central to cooperative ac-
tivity, this second perspective approaches the problem of cooperation by describing
its emergence as a dynamical system. In particular, this approach describes how ini-
tial conditions (e.g., payoff matrix, individual level of commitment to a relation-
ship) and external constraints (e.g., amount of situational pressure) lead to the
emergence of a qualitatively new state (e.g., cooperation) out of less organized
interaction.

To date, these approaches have been restricted primarily to modeling social
cognitive, affective, and attitudinal processes that are self-organized over time
through interactions among more microlevel elements. Thus this approach focuses
primarily on internal (mental) properties rather than external properties of social,
dynamic systems. More specifically, researchers adopting this approach identify
how the properties of complex dynamical systems (Kelso, 1995; Turvey, 1990) such
as sensitivity to initial conditions, phase transitions, bifurcations, critical slowing
down, critical fluctuations, hysteresis, time dependence, and nonlinear equations
can be used to characterize the psychological processes that occur during coopera-
tive interaction.
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The importance of this approach is that it demonstrates how “organized pat-
terns of social thinking can emerge without the need for a higher-level cognitive
mechanism” (Vallacher et al., 2002, p. 267). Computer simulations using cellular
automata and neural networks to describe dynamic patterns have simulated a vari-
ety of phenomena. In computer simulations, certain rules are programmed based
on relevant psychological research; the system is then given a set of initial condi-
tions (e.g., each cell set to have positive content or negative content) and is run re-
peatedly through a number of sequences examining the unfolding dynamics and
resulting structure over time. For example, one cell might represent an individual
with a particular opinion. This individual’s opinion is hypothesized to be more
strongly influenced by neighboring cells (immediate neighbors in one’s commu-
nity) than by distant cells or neighbors. Thus the total number of cells of individu-
als who come to hold the same opinion, as well as the initial weights (opinion val-
ues) and distribution of who has those opinions, has an effect on the final stable
state of the system. Through such processes phenomena such as attitude polariza-
tion and pockets of minority opinions emerge (Latané & Bourgeois, 2001; Latané
& Nowak, 1994; Nowak, Szamrej, & Latané, 1990; Vallacher & Nowak, 1997).
Other approaches have also addressed the problem of how attitude change pro-
cesses might be described by dynamical and ecological approaches (Baron &
Misovich, 1993b; Kaplowitz & Fink, 1992). Interpersonal processes involving so-
cial influence and development of romantic relationships have also been modeled.
For instance, audiotapes of Milgram’s obedience to authority experiments were
used as the basis of modeling obedience and resistance reactions (F. Rochat,
Maggioni, & Modigliani, 2000). Catastrophe theory and similar models have been
used to model how external pressure operating against a relationship might de-
scribe the course of romantic relationships, leading to substantial leaps in intimacy
with certain trajectories (Tesser, 1980; Tesser & Achee, 1994). In addition, pre-
dicted dynamical characteristics such as hysteresis were tested in experiments us-
ing hypothetical relationship scenarios (Nowak & Vallacher, 1998).

With respect to the emergence of a cooperative social unity of action, a cogni-
tive dynamics approach has been used to examine cooperation in game theory type
tasks. In such tasks, a matrix of interdependent outcomes depends on what choice
each individual makes. Dilemmas arise from the conflict between what is the best
personal outcome for an individual versus the best joint outcome and also from the
uncertainty of having to make one’s own choice not knowing what the other indi-
vidual’s choice will be (Axelrod, Riolo, & Cohen, 2002). Computer simulations
model a system in which each actor interacts with four neighbors. Each actor is first
assigned a strategy specifying whether they cooperate on their first of four moves as
well as their probability of cooperating contingent on their partner’s previous
choice. After each simulated actor plays with four others, actors adjust their strate-
gies to imitate the most successful strategy of its four neighbors. Using such a simu-
lation, Axelrod et al. examined cooperation in systems with a correlated struc-
ture—much like a geographical neighborhood with overlapping influences in who
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influences whom (because neighbors of oneself are also neighbors to each other).
They discovered that regardless of whether the system has a correlated structure or
a random structure (nonoverlapping interactions, where one’s neighbors’ neigh-
bors are not one’s own neighbors), cooperation spontaneously emerges. If, how-
ever, the random structure is reshuffled at periodic intervals so that there is no his-
torical consistency as to who an individual interacts with, no “learning” of the
advantage of cooperation occurs. In sum, such approaches richly describe how
group- or community-level cooperative processes unfold over time and examine
mutuality in terms of interdependent outcomes—but not in terms of an emergent
collective that has its own reality apart from the individual members. Moreover,
the processes studied are wholly unembodied. (By embodiment we mean, as
discussed earlier, that actual movement is involved rather than only internal
processes.)

Another example demonstrates the usefulness of a dynamic approach for de-
scribing emergence and change in dyadic-level cooperative exchanges (e.g., inti-
mate relationships; Baron et al., 1994). From their perspective, close relationships
can be described as emerging from a pull toward engaging in cooperative behavior
(a magnet effect) in competition with a pull toward maintaining one’s own behav-
ior (a maintenance tendency). Baron et al. (1994) used theorizing about close rela-
tionships (Levinger, 1980) and group socialization (Moreland & Levine, 1982) as a
basis for illustrating how psychological factors (affective intensity, stress, perceived
contribution of group to one’s satisfaction of needs) can serve as “control” parame-
ters that serve to trigger qualitative shifts in relationships—for example, from a sta-
ble relationship to one that deteriorates and ends. Shifts in group socialization are
affected by similar shifts, for instance, from being a prospective member to a full
member or ex-member of a group. The underlying variable that summarizes degree
of organization or order in a relationship or group (i.e., the “order parameter”) is
described as degree of commitment to the group or degree of exclusivity of the rela-
tionship (Baron et al., 1994). Other notable qualities of dynamical systems are also
illustrated by examination of cooperative relationships. Baron et al. discuss the
asymmetry in an evolving relationship such that changes in one direction (e.g.,
from intimacy to relationship dissolution) are not reversible—a situation in which
the history or past trajectory affects subsequent possibilities (i.e., “hysteresis”). Co-
operative relationships can progress from committed to dissolved, but ended rela-
tionships rarely traverse the same developmental path backward from dissolved to
committed—or at least, such reversal requires substantially different levels of the
control parameter. Moreover, research supports that developing roles in a group,
and developing intimate relationships, do not reflect gradual, linear shifts but are
better described as dramatic reorganizations in degree of commitment and roles
(phase transitions), occurring at critical values in the control parameters (Baron et
al., 1994).

In general, however, one can argue that the cognitive dynamics approach either
simply redescribes social psychological concepts using the language of nonlinear
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dynamics (Arrow et al., 2000) or runs computer simulations to examine whether
certain mathematical models, input values, and rules result in predicted dynamic
patterns. In addition, the majority of experimental research conducted by re-
searchers adopting this approach has employed a narrow range of methodologies
for collecting data. For instance, Nowak and Vallacher (1998) have extensively
used an experimental procedure that assesses the intrinsic dynamics of social judg-
ment. They use a continuous measure of the distance an individual moves a com-
puter mouse over time (e.g., between a symbol that represents self and one that
represents positive feelings), as well as variance, speed, and acceleration of move-
ment. This measure has not been used to examine cooperative action or the emer-
gence of a collective but has focused on describing dynamics of internal psycholog-
ical states. However, researchers have hypothesized about the dynamics of
individuals’ behavior over time. Its invariant features, the researchers report, are
hypothesized to be described by one of three basic forms. Some behavioral patterns
are hypothesized to reflect a fixed-point attractor—attempts to converge on a sin-
gle goal or state of affairs; whereas others should display periodicity—fluctuating,
for instance, between two extremes (e.g., attraction versus repulsion); whereas still
other fluctuations in behavior will presumably appear unpredictable and chaotic
(Nowak & Vallacher, 1998).

The primary emphasis of this approach is to demonstrate that social cognitive
phenomena are dynamic and self-organized, showing characteristic patterns of
change over time that therefore require nonlinear dynamical systems to explain
the data. This perspective offers substantial advances over heavily representational
models of social psychological processes, abandoning the view that internal pro-
cesses must be understood as determined by an internal cognitive structure—an
associative network model with spreading activation as the primary “dynamic”
principle. The challenge for this approach is to demonstrate that this description of
social psychological phenomena can yield novel predictions that can be then tested
experimentally—especially to model actual interpersonal behavior, and not just in-
ternal psychological processes. That is, this approach remains at the abstract level
of description and has not yet yielded empirical behavioral data for making predic-
tions regarding emergent behavior that occurs at the local, dyadic, or small group
level in actual interaction with others. In sum, this perspective is vigorously dy-
namic and often (but not always) involves mutuality. For example, game theoretic
approaches involve mutuality in terms of individuals’ outcomes being interdepen-
dent. However, the research does not focus on an emergent collective that is non-
equivalent to the summation of individuals’ responses. Moreover, all of the ap-
proaches described under the cognitive dynamics approach are wholly deficient in
the embodiment criteria. They look solely at mental dynamics rather than the
physical dynamics of movement in an emergent cooperative social entity.

In sum, no attempt has been made to describe the dynamics of actions such as in
our primary example of moving a log together and whether such actions show simi-
lar conformity to the dynamic principles that they use to describe cognition. It is
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difficult to see how simple cellular automata approaches (flip to state A vs. B in re-
sponse to neighbors, or choose one strategy vs. another in response to neighbors)
could explain the coordinated actions on a sports team, because it requires some-
thing more than mere mimicry of neighboring teammates’ physical state. The same
is true of our other paradigmatic examples. However, simple cellular automata ap-
proaches seem better adapted to gross movements of a group of organisms moving
as a body (e.g., a flock of birds moving in sync in response merely to the motion of
neighboring birds). Moreover, approaches that describe cognitive dynamics in the
language of dynamical systems might similarly be used to try to describe the emer-
gent physical movements of interacting individuals. Thus, from our perspective,
the next step is to use such dynamic principles to model external qualities that in-
volve dynamics of action and perception rather than focusing on describing and
simulating dynamics of internal, disembodied cognitive processes. The most prom-
ising emerging approaches, which may well allow this to occur, include perspectives
on multiagent systems (Macy & Willer, 2002; Walker & Wooldridge, 1995) and
methods that allow actors to engage in joint action such as simulating fighting and
dancing (e.g., by controlling “bugs” on a computer display) while simultaneously
generating information that veridically specifies the actions to perceivers (Blythe,
Todd, & Miller, 1999).

SOCIAL SYNERGY PERSPECTIVE

An alternative to the individual-level and cognitive dynamics approaches is our at-
tempt to understand and measure the influence of one person on another at the re-
lational level of a collective. Such an approach recognizes that individuals perceiv-
ing and acting together are a synergy (Rosen, 2000, p. 308), an implausibly
coherent organism that is composed of diverse individual parts. The emergent so-
cial synergy is a wholly new perception–action system that cannot be understood
merely from understanding the individuals from which the system emerged. Con-
sequently, rather than simply asking whether there is information that another in-
dividual displays that lawfully specifies his or her attributes (veridically specifies
personality traits), this approach asks the following: What are the emergent prop-
erties for action that are self-organized by means of another individual or individ-
ual’s actions (both psychologically and behaviorally)? What are the physical task
constraints that bind a situation, as well as the goals (both dyadic and individual)
that can integrate a social unit? What are the aspects of the environment (the so-
cial situation—including others present) that lawfully specify the affordances for
creating a social synergy? And what kinds of situation- or context-dependent infor-
mation (social affordances) are social agents sensitive to? In addition, rather than
just focusing attention on dyadic relations, which essentially equate a dyad to an
individual + individual, the concept and experience of “we” is also addressed
(Baron, 2002a, 2002b). A social synergy, we argue, can never be understood from
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the mere summation or synthesis of each individual’s influence on the other nor
from the decomposition or analysis of “we” into its linear parts.

Asch’s (1952) example described earlier, for instance, captures the problem of
cooperation at the level of the relation between two individuals. Out of the simple
physical action of two boys carrying a log we can understand the essence of the
emergent social coordination. Out of two solo perception–action systems, a joint
perception–action system emerges. Such a synergy emerges through the internal
circular causality of each individual’s impact on the other (Campbell, 1990) in
combination with the actions of the system being influenced by previous (Caporael
& Baron, 1997) and future and final (Rosen, 1991, 2000) states of the system. In
other words, just as perception and action are mutually and causally coupled to be-
havioral aims at the individual level—by the detection of information to constrain
action and by the control of action to order perception (Kugler & Turvey, 1987;
Shaw & Kinsella Shaw, 1988)—the perception and action capabilities of the social
unit are mutually constrained, ordered, and dynamically coupled in the satisfaction
of an emergent (dyadic) experiential (Csikszentmihalyi & Nakamura, 1999)
goal—Asch’s (1952) “mutually shared social field.” Each individual’s perception is
coupled to his or her partner’s action as it is to his or her own, and each individual’s
action alters their partner’s perception just as it alters his or her own. A social unit
or a joint perception–action system should thus be recognized as a “new individual
with an identity … and behaviors … of its own” (Rosen, 2000, p. 308) in which the
relation of perceiving and acting is truly understood at the scale of the living system
(one not constrained to biologically integrated or physically connected matter),
and the perceiving and acting of those individuals within the social unit are caus-
ally entailed to form a distinct and irreducible system motivated by a mutually per-
ceived goal.

This notion that cooperation involves the emergence of a higher-level social
unit is supported by research on interpersonal conflict, social–cognitive develop-
ment, and intergroup conflict. For instance, in the classic “Robber’s Cave” study,
Sherif and his colleagues (Sherif, Harvey, White, Hood, & Sherif, 1961), in an ef-
fort to understand how to overcome conflict, created conflict between two camps
of boys. The researchers were unable to find a way to overcome the induced con-
flict until the situation forced the boys to cooperate, when a truck got “acciden-
tally” stuck and required the efforts of both groups of boys to pull it out. Only when
the situational constraints required that they become a higher-level acting unit did
cooperation occur. Another illustration comes out of understanding an embodied
cognitive account of how children develop skills overcoming perseverative reach-
ing for hidden but moved objects (Thelen, Schoener, Scheier, & Smith, 2001).
Valenti and Stoffregen (2001) suggested that the skill development does not neces-
sarily require embodiment in an individual’s neural system, but that the behavior
that is learned could be based in the information dynamics occurring in a par-
ent–child system of coordination. A third example is of Aronson’s “jigsaw class-
room” manipulation for removing interpersonal and achievement barriers between
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children of different ethnicities, which creates a situation in which producing a fi-
nal project is impossible without the contribution of individuals who have un-
shared pieces of information necessary for the task (Aronson, Blaney, Stephin,
Sikes, & Snapp, 1978). Such research emphasizes the need for interdependence,
essentially creating a higher-level social unit, a synergistic “we,” before cooperative
action can be observed.

An important supposition we make is that emergence of a higher-level unit, and
likewise cooperation, is self-organized out of basic physical principles and simple
motives (e.g., to remove an obstacle). From this perspective, the primary questions
regarding perceiving and acting in the presence of another become more salient:
How is the nature of “doing” changed by the presence of another person? How does
a “we” emerge out of a simple situation involving two individual “I”s? What is the
nature of that emergence—by what social affordance information (visual, audi-
tory) and under what environmental demands (e.g., goal and task constraints) is it
self-organized? Such issues have received some attention in analyzing formation of
large-scale units: how civilizations formed in the earth’s earlier history (Iberall &
Wilkinson, 1993). Our interest, however, is at a more modest level of formation of
social units than a civilization—how a social bond is temporarily created and then
broken in the brief-lived structure of a social interaction, as well how more stable
formation of structure (relationships) occurs over time.

An additional assumption of such social structuring is that once the individ-
ual-level interactions (local dynamics) lead to the emergence of some collective
perception–action system, the collective emergent property exerts downward cau-
sation (Campbell, 1990) such that the behavior of the individual components that
gave rise to the collective is changed top-down (Baron, 2002a; Caporael & Baron,
1997). Thus, not only does the emergent collective have unique properties distinct
from the properties of the individuals involved, but also, individuals are in some
sense changed by the experience of being part of a collective.3 New possibilities for
an individual to act are created, and others are destroyed.

Analyzing the cooperative level requires methods and measurement that differ
from those generally used in social psychology, which has used individual-level
measures; it requires procedures and behavioral measures that are inherently rela-
tional. Newtson (1993, 1994), for instance, developed measures for assessing the
combined amount of behavioral activity in a dyad by using measures taken on each
individual (number of joint angle changes between subsequent frames in a film of
behavior). He found that an individual’s stream of movement complexity has a pe-
riodic nature, with fluctuations in amplitude of position change that reflect a slow
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“behavior” wave (Newtson, Hairfield, Bloomingdale, & Cutino, 1987). His theo-
rizing and primary analyses, however, are at the level of the social unit. For in-
stance, conceptualizing interaction as a coupling of behavior waves, he used de-
tailed analyses of filmed sequences of interactions as well as computer simulations
to demonstrate behavioral waves (Newtson, 1993, 1994). A cooperative interac-
tion (two people moving boxes) displayed different patterns of coupled behavior
waves than did a competitive interaction (two people playing basketball; Newtson
et al., 1987). In Newtson’s view, interaction is hypothesized to be regulated by the
relative amplitude or magnitude of information flow (e.g., log of amplitude of
summed position change and vocal intensity) between pairs of participants’ behav-
ior waves (Newtson, 1998). That is, he speculated that people strive to maintain a
certain level of relative information flow in an interaction by changing posture or
changing vocal amplitude. From his perspective, nonverbal variables (amount of
movement) and paralinguistic variables (e.g., loudness of speech) are substitutable
for each other. Thus people can regulate the feeling of complexity in an interaction
(e.g., when trying to understand difficult conversational content) by decreasing
the amount of some movement—resulting also in a damping of the other’s activity
in response (Newtson, 1994). Apart from demonstrating that filmed interactions
can be analyzed and simulated in terms of behavior waves, his remaining hypothe-
ses have not been tested.

From the synergistic perspective, a social unit must emerge “lawfully” in the
sense of being self-organized by animal–animal/animal–environment interactions,
whereby social agents are, or become, attuned to information that specifies both
potentials for action and constraints on action. The focus is thus not merely on in-
formation at an individual-level, but on information that specifies animal–animal/
animal–environment relations—social affordances—and does so without requir-
ing effortful, error-based, inferential processes. Thus, the methods and measures
employed must be truly dynamic, because information about emergence of a higher
social unit is likely to be carried by change over time—shifts in movement—path,
speed, changes in speed, variability, and instability by which one gets from one
state to another. In sum, this approach is dynamic and interpersonal rather than
static or focused on individual-level attributes emitted from one individual and de-
tected by another. What is not required is knowledge of an individual’s inferences.
Rather, possible mechanisms are grounded on lawful principles that generate a flow
of information between animal-and-environment and animal-and-animal and that
lawfully constrain social behavior.

For example, when a researcher offers a mechanism to explain the complicated
task of behaviorally coordinating one’s movement, an appeal is typically made to
representational processes: “Perceiving an action activates the mental representa-
tion of this action, which in turn leads to the performance of the action”
(Dijksterhuis & Bargh, 2001, p. 8). If such an approach is taken seriously, such a
mechanism is ultimately untenable for temporal interpersonal coordination. Par-
ticipants in an interaction would have to gauge the others’ changing body positions
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in space–time, project that into the future, and then move their own limbs and
body in a similar fashion. Rather, it seems more plausible that stable macroscopic
patterns of movement between people emerge as a function of the dynamic balanc-
ing of individual (microscopic) components of the system. Kugler and Turvey
(1987) provide a relevant example of social coordination in their discussion of how
termites coordinate their behavior to construct complicated nest structures by
means of pheromone gradient fields. What is so remarkable about this kind of so-
cial behavior is that the whole nest-building process results from the termites fol-
lowing two local principles operating at the individual level: (a) move in the direc-
tion of the strongest pheromone concentration and (b) deposit building materials
at the strongest point of concentration. Essentially, the control constraints that or-
ganize the coordinated building activity emerge from the link between the low-en-
ergy pheromone field and the behavior of the individual insects. The linkage forms
a circular act–perceive–act information loop that brings about symmetry-breaking
instabilities (attractors, saddle nodes, etc), which in turn facilitates further cooper-
ative nest building. In other words, the cooperative behavior of nest building is the
result of the pheromone field on the microscopic level, which by means of a direct
information coupling results in the emergence of cooperative behavior at the
macrolevel. In essence, this is a purely dynamic and self-organizing phenomenon
with no calls to stage-based cognitive abilities.

This, then, offers a more plausible account (than a cognitive representation ap-
proach) of how movement coordination is achieved at a social level by assuming
that the information (optical, verbal) available to people actively interacting with
their environment (including other people) directs motion by maximizing certain
meaningful patterns of information flow (Bernstein, 1967; Gibson, 1966, 1979/
1986; Kugler & Turvey, 1987; Turvey, 1990; Turvey & Carello, 1986). Thus the act
of catching a ball (the “outfielder problem”) is extremely onerous if we assume that
outfielders using mental procedures must calculate the trajectory and timing of the
ball and predict its ultimate location. Alternatively, the task can be explained as
one of merely moving backward and forward so as to keep the optical expansion
and/or the optical acceleration of the ball at a steady rate (McBeath, Shaffer, &
Kaiser, 1995; Michaels & Oudejans, 1992). No prediction is required as to where
the ball will land, nor must the catcher calculate the rate of movement needed to
get to the required location. Rather, a higher-order informational property of envi-
ronments acts as a constraint for achieving a goal.

In a similar way, recent research (Richardson, Marsh, & Schmidt, 2005;
Shockley, Santana, & Fowler, 2003) suggested that interpersonal coordination can
be guided by simple mechanisms that involve online animal–animal information
couplings emerging from the ongoing flow of perceptual information between in-
teracting individuals rather than based on calculations or inferences about their fu-
ture motion. We speculate that such information would be both specific to the be-
havioral control and coordination of individuals within the social unit as well as
the patterns of coordinated behavior of the social unit as a whole—a circular pro-
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cess of causality operating between the micro (individual) and macro levels of the
social perception–action system (Baron, 2002a). Correspondingly, we speculate
that other individuals, as well as the social unit as a whole, may provide frames of
reference not only for psychological states of mind (as traditional social psychologi-
cal research shows, others are a source of informational influence, Deutsch &
Gerard, 1955, providing a frame for assessing the truth of our views), but also in
terms of orienting individuals physically and perceptually in a social, physical envi-
ronment. If so, certain patterns of interpersonal and social coordination (e.g., the
notion of being in sync) may prove to be a stable result of appropriately maximizing
the patterns of information flow required for a successful social encounter. Move-
ment from the other may provide a mooring for their own unconstrained degrees of
freedom, affecting the phasing of their own movements. When two or more social
agents are put into matching frames of reference, similar ways of viewing informa-
tion in a situation (see Kugler, 2004), such as when walking together in a synchro-
nous manner (a matching inertial frame of reference), then information specific to
the environment and the other individual(s) can be exchanged or picked up with
minimum uncertainty. Indeed, it is hard to imagine how two people could hold a
conversation successfully with one individual walking at a different pace than the
other. Similarly, Newtson (1998) speculated that if an individual is striving to
maintain a certain amplitude of behavioral/vocal activity relative to another, syn-
chronizing of movement might make assessing relative amplitude easier.

This alternative perspective to the local, physical (individual-level), or abstract
and macroscopic (cognitive dynamics) perspectives previously discussed takes as a
starting point what is known about the laws that govern solo perception–action
systems and uses that as a starting point to conceptualize how joint-perception–ac-
tion systems might be similar when two or more individuals are co-acting or are co-
operating. To date, little research has explored the implications of an ecological,
perception–action perspective for joint perception–action systems using this ap-
proach. However, several recent avenues of theorizing and research that we are
conducting provide an appropriate starting place for examining the similitude of
collective perception–action processes, and determining how the added complex-
ity of social interaction reveals novel findings.

Affordances in Social Interaction

We suggest that one important issue from a social synergistic perspective is that there
are new possibilities for action that can be realized—affordances—that exist only in
the synergy. Research on how action possibilities are perceived, acted on, and how
they can be assessed from the relationship between animal and environment
(Carello, 1989; Fitzpatrick, Carello, Schmidt, & Corey, 1994; Heft, 1993, 2003;
Mark et al., 1997; Warren, 1984) provides an approach to understanding how the
presence of another person changes the affordance structure. Each individual brings
to a situation certain effectivities (action capabilities), and thus when one moves
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from solo action to having another person present, there are new possibilities for ac-
tion thatcanbe realized—affordancesat the levelof thenewsynergy. Inpart, this ap-
proach builds on the logic that transitions in solo actions are predicted by a
body-scaled parameter, a “pi-number” (which, like pi, is dimensionless) that reflects
ameasurementof theenvironment takenwith respect to the individual’sphysical abil-
ities. For instance, for gripping objects, a pi-number that captures the relationship
between hand span and object length (Cesari & Newell, 1999; Newell, Scully,
Tenenbaum, & Hardiman, 1989; van der Kamp, Savelsbergh, & Davis, 1998) could
be used with two people. To the extent to which another person extends an individ-
ual’s actioncapabilities (i.e., effectivities)quantitatively, allowing the individual, for
instance, to pick up larger objects, shifts in behavior from solo to joint action should
alsobepredictedbyasimilaranimal–animal–environmentrelationalvariable.Thus,
just as thepi-numberdetermines shiftsbetweenhowonepicksupanobject individu-
ally (e.g., with one hand vs. two), so might there be a pi-number at the interaction
level that determines a shift from solo to joint action. We find that the basis of this
pi-number is the relationshipbetweenpair’s armspans(e.g.,matchedormismatched
in height) and their arm spans relative to object length (Isenhower, Marsh, Carello,
Baron, & Richardson, 2005; Richardson, Marsh, & Baron, 2005). In this research
then, we successfully use what is known about how affordances at the solo level for
moving objects (shifts between different modes of lifting: one hand or two hands) are
dictated by a relational variable to predict how shifts between solo and joint action
are similarly dictated by a relational variable.

For the synergy of an interpersonal perception–action system, however, we be-
lieve that a social pi-number will also require an accompanying quantification of
interpersonal coupling—the degree of connectedness or degree of “teamness”—to
capture a unit’s unique social effectivities. Such a quality might be analogous to the
stiffness or elasticity of a movement system, or coupling strength among systems—
high effectivities in teamness would mean high awareness of the other’s move-
ments, easy anticipation, and responsiveness to the other, much as teammates on a
well honed basketball team can show immediate awareness of the motions of team-
mates, and quick ability to respond to their moves. For the task of plank-lifting, de-
gree of connectedness could be based in something as simple as whether the pairs
are strangers or know each another.

For some contexts, the presence of another individual should lead not merely to
quantitatively extending effectivities but to the emergence of qualitatively new
possibilities for action. In addition, environmental demands and deficiency states
may increase the press for unity of action. Just as inadequacies in food sources force
chemical changes in an individual amoeba such that it moves to become joined
with others to create a slime mold capable of finding new food (Garfinkel, 1987;
Goodwin, 1994) and hunter–gatherers experiencing environmental pressures be-
gin to coalesce in civilizations (Iberall & Wilkinson, 1993), so are humans moti-
vated by unmet needs (e.g., an obstacle that cannot be removed alone) to become a
social unit.
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Taking as a starting point a methodology for which we can make explicit and
precise predictions about the scaling relationship and intrinsic dynamics of
affordances at the individual level, we can determine how dual perception–action
systems are similar to and differ from those of individuals. For example, recent re-
search suggests that joint action systems can be understood in a way comparable to
individual perception–action systems: as a function of qualities of the environ-
ment, taken with respect to both those individuals considered jointly. In a series of
experiments examining how pairs of individuals shift from solo to joint action in a
task involving carrying a series of planks of increasing or decreasing length, we
found that the transitions beyond unaided solo action were determined by a
body-scaled, dimensionless pi-number (Richardson, Marsh, & Baron, 2005) much
as grip transitions (e.g., 1 hand to 2 hand) were predicted by a pi-number (hand
length relative to plank length).

One additional assumption of the synergistic approach is that the dynamics of a
collective perception–action system will display characteristic features of nonlin-
ear dynamical systems. Thus, the history of a pair’s immediately prior sequence of
actions should affect the subsequent trajectory and the point at which they show
transitions in action (hysteresis). With a different prior action sequence, the trajec-
tory of joint action and transition points (e.g., from solo to joint action or vice
versa) will be different. In fact, recent research examining the shift from solo action
to joint action in pairs moving planks of increasing or decreasing size finds evidence
for such effects. Hysteresis was found in transitions for experiments involving ac-
tion, whereas enhanced contrast was found in perception experiments (Richard-
son, Marsh, & Baron, 2005). For instance, when plank lengths gradually decreased
in size over trials, participants more quickly shifted to perceiving possibilities for
solo action than when plank length increased in size, whereas when actively lifting
the planks, participants delayed shifting to solo action in descending-size condi-
tions relative to the ascending-size conditions. Other characteristics of nonlinear
dynamical systems can be discovered through use of such methodology, for in-
stance, the sudden emergence of new possibilities for action when someone else is
present, and the operation of “control parameter” induced shifts in states of the in-
teraction. This research suggests that the same perception–action coupling that
informationally constrains individual action also operates at the interpersonal level
and provides a compelling case for approaching embodied cooperation as a
self-organizing phenomenon that displays properties of dynamical systems.

Between-Person Movement Coordination

A methodology that assesses the influence of one individual’s movement on an-
other in a temporally coordinated way, but at the interactional social unity level,
draws from research in human movement science and coupled oscillator theory
employing measurement technologies that continuously assess each individual’s
movement over time. The first assumption from this perspective is that, as scien-
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tists from biology, biomechanics, and psychology have argued, the basis of much of
biological movement is oscillatory. That is, movement is often periodic—as is the
case, for instance, for walking, breathing, imperceptible swaying during standing
still, beating of heart muscles, and swinging of arms in walking (Ariaratnam &
Strogatz, 2001; Haken, Kelso, & Bunz, 1985; Kelso, 1995; Kugler & Turvey, 1987;
Mirollo & Strogatz, 1990; Rosen, 1991; Schmidt & Turvey, 1994; Strogatz & Stew-
art, 1993; Turvey, 1990; von Holst, 1973; Winfree, 1967; Yeung & Strogatz, 1999).
Prior research leads to the suggestion that interpersonal movement coordination
can be explained by the pickup of information about the overt (Goodman,
Isenhower, Marsh, Schmidt, & Richardson, 2005; Richardson, Marsh, & Schmidt,
2005; Schmidt, O’ Brien, & Sysko, 1999) or subtle (Shockley et al., 2003) phasing
of others’ movements. In a sense, this information that individuals acquire may
provide a mooring for their own unconstrained degrees of freedom, affecting the
phasing of their own movements. Human movement may be lawfully constrained
by other people’s movement the way other animals have been found to be con-
strained by conspecifics. For instance, fireflies have their own individual rate of
blinking, but a coupling principle from statistical dynamics (hypothesizing perhaps,
that seeing the blink of another has an energy impact on the firefly) means that a
firefly’s own rate of blinking is pulled in the direction of other fireflies around, re-
sulting—when there are sufficient numbers of fireflies—in pulsing masses of fire-
flies blinking in synchrony (Strogatz, 2003; Strogatz & Stewart, 1993).

Research testing coupled oscillator theory for the coordination of simple rhyth-
mic movements (e.g., pendulum swinging at the wrist joints or rocking in rocking
chairs) for pairs of individuals has revealed that individuals who are instructed to
coordinate their rhythmic movements intentionally are harnessing a coupled oscil-
lator dynamic. For example, participant pairs who were instructed to coordinate
their movements 180° out of phase (antiphase) and were forced to increase their
speed of movement showed a breakdown and shift into in-phase swinging, an out-
come that is generically found in coupled rhythmic systems throughout nature
(Schmidt, Bienvenu, Fitzpatrick, & Amazeen, 1998; Schmidt et al., 1990). In addi-
tion, Schmidt and his colleagues have demonstrated that this same cou-
pled-oscillatory dynamic underlies unintentional synchronization between indi-
viduals. Pairs of individuals even become unintentionally phase-entrained when
attempting to maintain their own individual tempo in swinging pendulums
(Schmidt & O’Brien, 1997). Moreover, coupling dynamics between individuals fol-
low other predictions consistent with coupled oscillator theory such as when two
movements are phase locked but have unequal inherent (uncoupled) frequencies,
then the inherently faster oscillator leads within the cycle (Schmidt & Turvey,
1994). In addition, transitions from out-of-phase to in-phase modes naturally oc-
cur with increased values of the control parameter, that is, with forced increased
frequency of movement (Schmidt et al., 1990). Measures that capture more subtle
and global behavior (postural sway) similarly show that an informational coupling
of individuals (e.g., through conversation) leads to increased behavioral coordina-
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tion, as assessed by cross-recurrence quantification—the amount of overlap in the
reconstructed phase space of individuals’ postural time series (Shockley et al.,
2003). In addition, recent research suggests that conversation may be an important
medium for informational coupling of physical movement. Shockley et al. found
that even when individuals could not see each other, greater coordination of pos-
tural sway occurred between individuals who were conversing than between
nonconversing individuals.

The important aspect of this research is that it uses truly dynamic measures rather
than eliciting judges’ subjective judgments of synchrony or coding static features at
multiple points or providing more nearly continuous but extremely time-consuming
coding of objective features (e.g., limb positions of two individuals; Newtson et al.,
1987). More important, it uses measures that are not of each individual considered
separately and then correlated in some way, but the key measurement is of the rela-
tion—for instance, whether the pairs are in-phase or antiphase, or how much shared
activity there is in the postural time series of the individuals’ movements. Recent
studies have found that such movement methodologies hold considerable promise
for understanding the dynamics of emergent social psychological processes such as
those involved in cooperative versus competitive tasks (Johnston, Richardson,
Schmidt, Marsh, & Miles, 2005).

We believe that the logic of emergent phenomena of coordinated movement at
the dyadic level should also hold for larger groups of individuals. Moreover, looking
at larger groups of individuals will allow us to examine multipurpose approaches for
explaining collective group movement. Predictions regarding larger groups of indi-
viduals require references to research on group movements of organisms such as
schools of fish and flocks of birds using mean field theory (Toner & Tu, 1998; Wong,
2000). The organized movements of these collectives can be understood as being a
consequence of direct information about the movement of one’s immediate neigh-
bors. This provides a force that operates on the direction of a fish’s own movement
and that of the school as a whole. Coordinated social interactions might similarly
be self-organizing systems founded on such laws. More recently, Neda and col-
leagues used a similar approach (Neda, Ravasz, Brechet, Vicsek, & Barabasi, 2000)
in an examination of synchronized clapping. More specifically, they were interested
in how an applauding audience often starts out clapping in a highly unsynchron-
ized way and then after some period of time suddenly makes the transition to syn-
chronized clapping. Of particular interest was how a clapping beat spontaneously
emerges, disappears, and reemerges despite the fact that every member of the audi-
ence has a preferred clapping tempo and there is no external beat being brought to
bear on the audience. The results indicated that the mean noise intensity brought
about the changes in synchrony, with the clappers making spontaneous transitions
from clapping in an asynchronous manner to achieve higher noise intensity and a
synchronous manner that requires less effort. Furthermore, the common tempo of
synchronous clapping emerged as a result of each clapper affecting the other, lo-
cally as well as globally.
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STUDYING THE STRUCTURING
OF SOCIAL BEHAVIOR

In sum, we believe that the synergistic approach provides a unique way of ascer-
taining the essential social nature of interaction as involving mutuality of influence
in which novel qualities emerge in a new unit: the synergy of an interpersonal per-
ception–action system. This perspective, we believe, best considers all three fea-
tures that are essential aspects of social interaction: the structuring of social behav-
ior through mutuality of influence; a concern with embodied (rather than merely
mental) properties of interaction; and a reliance on universal laws of biological, dy-
namical systems. Just as the presence of another individual provides unique possi-
bilities for action, so does it create new physical and psychological constraints on
perception–action systems. Such a system has social effectivities that emerge be-
cause of unique properties of the involved individuals, and yet the social
effectivities that emerge cannot be decomposed into the effectivities of the individ-
ual actors. Moreover, we believe that such a perspective will illustrate that dynami-
cal principles that operate in an interpersonal perception–action system have qual-
ities that are universal to complex dynamical systems.

One final issue bears mentioning. The advantages of the individual-level and
cognitive dynamics approaches are that they involve less radical reconceptuali-
zation of what interpersonal behaviors and social psychological phenomena are ap-
propriate behaviors of study, and they offer an immediate focus on familiar phe-
nomena (personality traits, social cognitive processes). The synergistic approach
alternatively uses more unusual methods such as having people swing pendulums
together and move objects together—procedures that are rather distant from the
immediate measures of psychological attributes and processes commonly measured
in social psychological experiments. Thus a reader might reasonably question
whether the procedures we are advocating have any ultimate bearing on under-
standing “truly” social phenomena such as judgments, emotions, attitudes, and
relationships.

We believe so. Despite the fact that the topic has been relatively neglected in in-
terpersonal interaction, the basic issues these tasks examine, such as the emer-
gence of a basic social unit, are at the very essence of what it means to be social: to
be changed from merely being an individual to being something qualitatively differ-
ent. Moreover, the procedures may allow us to make rather novel predictions about
rather precise points at which psychological experiences will shift. For instance,
feelings of uncertainty and bifurcation points at which an interaction can shift into
one that feels much more intimate or much more distant will occur at those very
points at which the animal–animal–environment relation predicts that shifts in ac-
tion will emerge.

Moreover, we can make relatively precise predictions about the nature of pat-
terned movement we expect. Social psychologists also concerned with similar phe-
nomena can make only broad predictions, such as the fact that mirroring behavior
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(termed the “chameleon effect” by Chartrand and Bargh, 1999) will somehow oc-
cur, whereas we strive to make law-driven predictions about the nature of and con-
straints on such coordinated action. The approach we introduce yields much more
precise predictions about behavior, grounded in knowledge of the animal–ani-
mal–environment mutuality and understanding of the interplay between the infor-
mation available to an actor and the actions that result. Whereas current social
psychological approaches focus on the artifice of an individual, who, like a chame-
leon changing color, changes behavior in response to others and fails to remain in-
dividualistic in the context of others behaving differently, our approach sees the
mutuality of chameleons interacting with each other and their environment as the
very essence of being a socially “authentic” being. Viewed this way the focus is not
on the artifice of the solo individual responding to a force in the environment to
which it passively responds. Rather, we see sociality as a process within which the
chameleon, by moving off the lonely rock into an environment with other crea-
tures, participates in creating colorful new possibilities for a social quilt that is more
than a collection of individual patches.
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