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Abstract

Psychological processes unfold on various timescales in accord with internally generated patterns. The intrinsic
dynamism of psychological process is difficult to investigate using traditional methods emphasizing cause—effect
relations, however, and therefore is rarely incorporated into social psychological theory. Methods associated with
nonlinear dynamical systems can assess temporal patterns in thought and behavior, reveal the emergence of global
properties in mental and social systems due to self-organization of system elements, and investigate the relation
between external influences and intrinsic dynamics. The dynamical perspective preserves the insights that inspired the
field’s early theorists while connecting social psychology to other areas of science.
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Psychology would be much easier if people simply
responded to events and situations and then remained
static until the next external force triggered another reac-
tion. A person is insulted and gets angry, for example.
But framing psychological process in terms of simple
cause—effect relations misses what is arguably the signa-
ture feature of human experience. In the absence of
external influence, a process can evolve because of
internal mechanisms of a psychological system. Once a
mental or behavioral event is initiated, it generates a
sequence of subsequent events, resulting in a pattern of
changes in mental or behavioral experience. The per-
son’s initial anger in response to an insult, for example,
may intensify, diminish, promote self-affirmation, or give
way to self-criticism. Internally generated patterns of
change represent the intrinsic dynamics of psychologi-
cal process.

The intrinsic dynamism of psychological process is
rarely acknowledged in mainstream approaches. In
recent years, though, the principles and methods of non-
linear dynamical systems have been adapted to topics in
developmental, personality, and social psychology (Lewis
& Granic, 2000; Vallacher & Nowak, 2007; Van Geert,
1998). Our aim is to outline this approach and suggest its
added value for theory and research.

The Significance of Intrinsic Dynamics

The intrinsic dynamics of psychological process is not a
new idea. To the contrary, the pioneers of social psychol-
ogy in the early 20th century emphasized this feature of
human experience. James (1890) theorized about the
dynamic nature of mental process, emphasizing the con-
tinuous and ever-changing stream of thought. Cooley
(1902) discussed the constant press for action that people
experience without being triggered by incentives and
external forces. Lewin (1936) conceptualized psychologi-
cal process as the intersection of motivational forces,
both within the person and arising from external influ-
ences, that promote variability as well as stability in
behavior. And in one of the earliest social psychology
texts, Krech and Crutchfield (1948) framed personal pro-
cesses as the constant reconfiguration of thoughts and
feelings in an attempt to achieve a coherent perspective
on one’s experience.

The temporal nature of psychological process is some-
times recognized in contemporary theory and research.
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For instance, social judgments become more polarized in
evaluations when people focus on them without outside
influences (Tesser, 1978), persuasive appeals that have
little immediate impact sometimes grow stronger over
time (Hovland & Weiss, 1951), and emotions decay rap-
idly despite the intensity of an initial affective reaction
(Gilbert & Wilson, 2000). Developmental processes (e.g.,
language acquisition), meanwhile, are defined in terms
of change on various timescales.!

These processes represent an increase or decrease on
some dimension (e.g., evaluation, affect, vocabulary).
Linear change, however, hardly exhausts the possible
dynamic patterns. A person’s thoughts may vacillate
between approach and avoidance when contemplating a
course of action, for example, and a romantic couple’s
affection can alternate between warm and cold. Some
social and developmental processes, meanwhile, reflect
threshold dynamics, with periods of stability punctuated
by qualitative changes in thought and behavior. Even
dynamics that appear irregular or random may be gov-
erned by a few nonlinear rules (e.g., deterministic chaos).

Temporal patterns can be highly informative. Mood
variability, for example, may be more informative about a
person’s self-regulatory tendencies than is his or her
average mood (Kuppens, Oravecz, & Tuerlinckz, 2010)—a
state he or she may never experience. The pattern of vari-
ability in a couple’s mutual affect, meanwhile, may sig-
nify more about the relationship than does the mean
level of affect. The members of the couple may oscillate
between passion and resentment, for example, never
experiencing the average of these opposing sentiments—
a temporal pattern that bodes poorly for the relationship
(Gottman, Swanson, & Swanson, 2002).

Even if a process stabilizes on a fixed value, knowing
the sequence of states through which the process evolved
is important. Two individuals may ultimately be swayed
by a persuasive message, for example, but whereas one
reaches this final state by incrementally adjusting his or
her initial position, the other may experience sizable
swings in opinion before settling on the new attitude.
Each person’s trajectory may provide insight into his or
her cognitive structure: Incremental adjustment is indica-
tive of a moderately strong viewpoint that accommodates
to new information, whereas large swings in attitude
indicate the coexistence of very strong but mutually
inconsistent viewpoints that cannot be easily reconciled
(Latané & Nowak, 1994).

The Sources of Intrinsic Dynamics

Intrinsic dynamics are inherent in dynamical systems. A
dynamical system is a set (system) of interconnected ele-
ments that undergoes change as a result of the interele-
ment connections. Elements can represent everything

from neurons (in neural systems) and thoughts (in cogni-
tive-affective systems) to individuals (in relationships or
groups). Through their connections, the elements may
change their state in service of mutual coherence. As the
elements adjust to one another, the system as a whole
may become increasingly coherent with respect to a
global property. In the context of several positive
thoughts, for example, a negative event can be reinter-
preted as positive in order to promote evaluative coher-
ence. In social-cognitive systems, coherence is commonly
manifest as higher-order judgments (e.g., attitudes) that
provide evaluative integration for specific thoughts
regarding a person, event, or topic. In social systems,
coherence is manifest as shared reality, with individuals
adopting common norms and values.

Self-organization, emergence, and
attractors

Because a coherent higher-order state may be achieved
in a bottom-up as opposed to top-down fashion as indi-
vidual elements adjust to one another, the process is
referred to as self~organization. Self-organization is rarely
a one-step process, but rather typically involves many
iterations of mutual adjustment among elements before
they are sufficiently organized to promote a system-level
property. Self-organization provides an explanation for
the emergence of higher-order patterns of thought and
behavior (e.g., social judgment, skilled action) from the
interaction of simple elements (e.g., information, limb
movements).

Once a system-level state emerges, it stabilizes the sys-
tem by constraining subsequent thought and behavior.
New input to the system evolves toward this state, even
if the input is initially discrepant. In social judgment, for
example, new information that someone is “critical” is
interpreted as a virtue (“constructive”) rather than a vice
(“mean”) if the judgment system is governed by a coher-
ent state representing positive evaluation. The state to
which a system evolves over time and to which it returns
after being perturbed is referred to as a fixed-point attrac-
tor. To date, this dynamic tendency has proven to be the
most relevant to the processes of interest in social psy-
chology (Vallacher & Nowak, 2007), although more com-
plex dynamic tendencies have been shown to be inherent
in developmental processes (e.g., Lewis & Granic, 2000;
Thelen & Smith, 1996; Van Geert, 1998).

Metaphorically, an attractor can be depicted as a valley
in a hilly landscape. As illustrated in Figure 1, a new ele-
ment entering the system, represented by a ball, will roll
down the hill and come to rest in the valley. Even if the
new element is initially inconsistent with the value of the
attractor (e.g., critical behavior), its meaning will con-
verge on the attractor (positive evaluation).
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Fig. 1. The landscape for a fixed-point attractor. Individual elements (e.g., thoughts or behaviors) con-
verge toward the bottom of the valley, which marks the location of the attractor. The wider the basin
of attraction (the width of the valley), the greater the range of states that will converge on the attractor.
The depth of the valley represents the strength of the attractor—its resistance to disruptive external influ-
ences. The horizontal axes represent independent dimensions (e.g., warmth and competence in social

judgment).

Attractors are self-sustaining, but they are not neces-
sarily desirable states. A person might display a pattern of
antagonistic behavior, for example, despite efforts to
avoid interacting in this manner. People with low self-
esteem, meanwhile, may initially embrace flattering social
feedback, but over time they may discount or reinterpret
this feedback, with their thoughts converging on a nega-
tive self-evaluative state (Swann, 1992). And in intergroup
relations, warring factions may act in a conciliatory fash-
ion when induced to do so but revert to a pattern of
antagonistic thought and behavior when outside inter-
ventions are relaxed (Vallacher, Coleman, Nowak, & Bui-
Wrzosinska, 2010).

Systems may have two (or more) attractors and thus
demonstrate multi-stability. Multi-stability captures the
intuition that people can have mutually contradictory
attitudes, self-concepts, goals, and patterns of behavior.
A romantic couple, for example, may have a strong
attractor for positive feelings and a weaker attractor for
negative feelings. If the positive attractor has a wider
basin of attraction, a broader range of initial affective
states (e.g., neutral to very positive) will promote a com-
munication trajectory converging on the exchange of
warm sentiments. However, the two partners will con-
verge on negative feelings if they begin an interaction
within a different (more restricted) range of affective
states (e.g., moderately to highly negative). The couple
could have a wider basin of attraction for negative feel-
ings, of course, with anything short of a highly positive
initial state evolving toward unpleasant exchanges
(Gottman et al., 2002).

External influences

External forces affect thought and behavior by interacting
with an individual’s or group’s intrinsic dynamics. If the
system lacks an attractor, outside influences may have a
strong impact on the system’s behavior. This is likely for
unfamiliar behavior that lacks higher-order meaning
(Vallacher & Wegner, 1987). It is not surprising that the
“power of the situation” is demonstrated in novel set-
tings, such as psychology labs, that elicit unfamiliar
actions (e.g., pushing buttons), particularly if the influ-
ence is very strong (e.g., deriving from a legitimate
authority figure). In a system governed by an attractor,
however, external influences inconsistent with the sys-
tem’s attractor (but within the basin of attraction) may
have an immediate impact that is dampened over time as
the system returns to its attractor. A couple whose pre-
dominant mutual feelings are positive, for example, may
experience anger in response to each other’s insensitive
behavior, but this reaction will be short-lived as the
behavior converges on a more benign meaning in line
with the couple’s positivity.

In a multi-stable system, external influences can
appear paradoxical. If the influence is incongruent with
one of the attractors but within its basin of attraction, the
impact will be minimal and temporary. But if the influ-
ence is slightly more incongruent, falling just outside the
basin of attraction, it can converge on an alternative
attractor. A romantic couple, for example, may have two
attractors for their mutual feelings—Ilove and resent-
ment—each with its own strength and basin of attraction.
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Fig. 2. A screen shot illustrating the computer-mouse procedure for
tracking the intrinsic dynamics of self-evaluative thought (Vallacher,
Nowak, Froehlich, & Rockloff, 2002). Participants used the mouse to
position the cursor to express the moment-to-moment self-evaluation
conveyed in a brief (2- to 3-min) recording of their verbalized self-nar-
rative. The far left and far right of the screen represent “very negative”
(0 pixels) and “very positive” (1,024 pixels) evaluations, respectively.
This approach can be employed to assess the intrinsic dynamics regard-
ing any object of thought (self, acquaintance, relationship partner, etc.).

If the positive attractor is stronger and has a wider basin,
the couple may express mutual support despite difficult
circumstances and troubling information. But love can
turn to resentment in response to an event or a piece of
new information that falls just outside the basin of attrac-
tion for love and within the basin for negative feelings.

Some influences can transform a system’s dynamics.
As the value of these control parameters change, the sys-
tem may switch from a single attractor to multi-stability
or vice versa, from fixed-point attractors to a pattern of
change between attractors (periodic evolution), or from
any of these tendencies to deterministic chaos (complex
and unpredictable patterns of change). So although social
psychological processes largely conform to fixed-point
attractors, some influences could conceivably reconfig-
ure a person’s or a group’s dynamic tendencies. A couple
with stable attractors for love and resentment, for exam-
ple, could become destabilized by a radical change in
circumstances and develop a chaotic trajectory of mutual
feelings.

The dynamical perspective thus allows for both stabil-
ity and flexibility in thought and behavior. If behavior
were solely under the control of external factors, people
would demonstrate no consistency from one situation to
the next, responding instead to the most recent force they
experience. But if behavior were solely an expression of
attractors, people’s behavior would be rigid, reflecting
persistent internal forces that do not accommodate chang-
ing circumstances. Because of the self-organizing nature

of dynamical systems, however, a person or group that
appears resistant to external influence may undergo dra-
matic change when the influence reaches a critical value
that promotes a state of self-organized criticality (Bak,
19906). In this state, a relevant input from the environment
can cause a rapid shift to an alternative attractor or a
change in the system’s dynamic tendencies.

The Assessment of Intrinsic Dynamics

Time series

Intrinsic dynamics can be assessed directly by tracking
the sequence of states as they unfold in real time.
Processes involving short timescales can be tracked using
computer-mouse procedures (e.g., Freeman & Ambady,
2010; Spivey & Dale, 2006; Vallacher, Nowak, & Kaufman,
1994). For example, participants can privately verbalize
their thoughts about themselves, then use the mouse-
controlled cursor to indicate the moment-to-moment
evaluation expressed in the recorded narrative (Vallacher,
Nowak, Froehlich, & Rockloff, 2002). Tracking cursor
positions with high temporal resolution (e.g., every sec-
ond) produces a time series of self-evaluation (Fig. 2).

Time-series data can be analyzed in several ways. In
the self-evaluation procedure, for example, fixed-point
attractors are assessed by computing how frequently
each cursor position is visited. Figure 3 illustrates a bi-
stable system with two predominant self-evaluative states
(very negative and very positive). Simply asking the par-
ticipant to report his or her overall level of self-evaluation
using a paper-and-pencil measure would provide a far
different—and misleading—conclusion regarding the
participant’s self-concept.

Other techniques are available for characterizing the
structure underlying temporal trajectories. GridWare
(Lamey, Hollenstein, Lewis, & Granic, 2004) identifies
how frequently the possible states in a system are expe-
rienced and tracks the transitions between these states. In
dyadic interaction, for example, each state might repre-
sent a combination of the individuals’ expressed emo-
tions. In an interaction governed by an attractor, a small
subset of states is frequently visited (e.g., mutual positiv-
ity) and there is rapid return to this subset after a devia-
tion from it. This approach is scalable, enabling
characterization of processes ranging from momentary
interaction to social development (Hollenstein, 2013).
Recurrence quantification analysis looks for repetitive
patterns in the data stream, which can be used to identify
the number of dimensions underlying the surface vari-
ability—the fewer the dimensions, the stronger the con-
nections among the system’s elements (e.g., Shockley,
Santana, & Fowler, 2003). Temporal patterns may also
have a fractal structure, such that variability on a long
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Fig. 3. A bi-stable attractor landscape generated from a participant’s self-evaluation. There are two attrac-
tors, one in the negative domain (A) and one in the positive domain (B), indicating that the participants’
momentary self-evaluation moved between two coherent but mutually inconsistent states. The histograms
are inverted to convey the metaphor of attractors as basins. Reprinted from “Mental Dynamism and Its
Constraints: Finding Patterns in the Stream of Consciousness,” by R. R. Vallacher, J. L. Michaels, S. L. Wiese,
U. Strawinska, and A. Nowak, 2013, in Personality Dynamics: Embodiment, Meaning Construction, and the
Social World (p. 176). Copyright 2013 by Eliot Werner Publications. Reprinted with permission.

timescale resembles the variability over shorter time-
scales (e.g., Deligniéres, Fortes, & Ninot, 2004). The pres-
ence of fractal structure signifies that the connections
among system elements are reflected in every aspect of
the system’s behavior.

Computational modeling

Computational modeling has become a primary tool for
investigating intrinsic dynamics and the emergence of
system-level properties in complex systems (Gilbert &
Troitzsch, 2011; Nowak, 2004). For social psychological
processes, this commonly takes the form of agent-based
modeling (Smith & Conrey, 2007). Individuals are repre-
sented as interacting agents, and a model of a process is
implemented as assumptions concerning the agents and
the rules of interaction among them. Computer simula-
tions of the process reveal how the system changes over
time and what system-level properties emerge via
self-organization.

This approach has proven useful in investigating
group- and societal-level phenomena, such as the emer-
gence of public opinion through social interaction
(Nowak, Szamrej, & Latané, 1990) and the emergence of
social norms that reconcile competing evolutionary man-
dates (e.g., Kenrick, Li, & Butner, 2003). Because ele-
ments can represent different levels of psychological
reality (e.g., thoughts, individuals, groups), however,
phenomena ranging from intrapersonal (e.g., self-con-
cept) to societal (e.g., social change) can be understood

using common formalisms (e.g., Nowak, Vallacher,
Tesser, & Borkowski, 2000).2

Dynamic networks

In recent years, dynamic networks have emerged as a
primary formalism for modeling complex social phenom-
ena (e.g., Westaby, Pfaff, & Redding, 2014). The nodes in
a network represent system elements, which are con-
nected by links corresponding to relations. Mutual influ-
ence of elements across links promotes change in both
the elements and their relations, resulting in changes in
the overall configuration of the network. Dynamic net-
works can also be used to investigate networks of inter-
acting cognitive and emotional variables (Fischer & Van
Geert, 2014).

Intrinsic Dynamics in Perspective

Psychological processes unfold over time, and investigat-
ing this defining feature of human experience has added
value for theory construction. People respond to external
forces and events, of course, but the effect of these fac-
tors depends on the dynamic properties of the psycho-
logical system that is engaged. Focusing only on the
immediate or delayed effect of a causal factor thus pro-
vides an incomplete and potentially misleading portrait
of the process under investigation. Characterizing
thought, emotion, and behavior in terms of a single value
(e.g., a response on a 7-point scale), moreover, is
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problematic because of the potential for multi-stability
and other attractor landscapes in psychological systems.

With the ascendance of nonlinear dynamical systems,
methods (time series, computational models) are now
available to identify patterns of temporal variation and
link these patterns to properties of the underlying sys-
tem. And because these methods can be adapted to dif-
ferent timescales (seconds, years), they can identify
dynamic properties common to processes at different
levels of psychological reality. The dynamical approach
thus holds promise as an integrative paradigm for the
diverse topical landscape of psychology. Perhaps most
important, a focus on intrinsic dynamics recaptures the
seminal insights concerning human experience that
launched social psychology over a century ago, while
providing the concepts and tools with which the field
can advance as a precise science.
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cal systems for a wide range of personal, interpersonal, and
collective processes.

Van Geert, P., & Steenbeek, H. (2005). Explaining after by
before: Basic aspects of a dynamic systems approach to the
study of development. Developmental Review, 25, 408-442.
An accessible account of how the principles and methods
of dynamical systems can be used to model transitions in
cognitive and language development.
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Notes

1. Although developmental psychology often emphasizes
sequences of stages that result from social influence (e.g.,

imitation) or maturation, classical developmentalists such as
Piaget (1954) and Vygotsky (1934/1962) focused on internal
mechanisms (e.g., assimilation and accommodation, the prin-
ciple of the zone of proximal development) responsible for
change across many domains (Van Geert, 1998). Language
acquisition, for example, is conceived of as a process of con-
struction rather than imitation or simple transmission.

2. Computer simulations have also been used to investigate
important developmental processes, including the socially
embedded processes of learning and teaching during math les-
sons (Steenbeek & Van Geert, 2013) and the emergence of per-
sonality through behavioral synchronization (Nowak, Vallacher,
& Zochowski, 2005).
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