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Researchers from the complex dynamical systems perspective
seek their explanations of human behavior and development
in the dynamical interactions across many levels in an active,
situated individual. That is to say, behavior and development
are both constraining and constrained by the continuous
exchange between a myriad of processes distributed across
brain, body, and environment. This fundamentally questions
the more traditional rationale that behavior and development
of any kind can be explained by targeting a low number of
domain-specific, static components or environmental factors
[1-5]. In such a mechanistic approach, components are
typically thought to exert their causal effects in a chain-
like fashion [e.g., [6]], and development is explained by the
function and place of the components in the chain. However,
compiling evidence demonstrates that human behavior and
development are dynamic, multiscaled, and emergent phe-
nomena. It is for this reason that they should be studied from
a complex dynamical systems perspective.

In order to address the massive interactionism that under-
lies behavior, and how it leads to developmental changes,
we need a conceptual and methodological framework that
can capture properties such as nonlinearity, self-organization,
pattern formation, attractors, nested time scales, fractal scal-
ing, and (inter-personal) synchrony. These properties have
been widely observed in the domain of human development
[7, 8]. Therefore, techniques are needed that enable a detailed
analysis of the temporal structure in time series and that
can handle both intraindividual and interindividual vari-
ability in developmental datasets, preferably in combination.

Intraindividual variability needs to be studied both at the
shorter timescales of the unfolding behavior and at the
longer timescales of the developmental changes. Interindi-
vidual variability is a typical (almost defining) feature of
development and needs to be addressed in any serious
account of a developmental phenomenon. Importantly, both
types of variability underline the importance of the complex
dynamical systems perspective.

The properties of complex dynamical systems mentioned
above can be detected and quantified by using techniques
from the toolbox of nonlinear dynamics [9]. In the social
sciences there is an increase in the use of nonlinear time
series analysis and dynamical modeling as a means to study
human development. Advancements are made in developing
and applying techniques such as recurrence quantification
analyses and longitudinal network modeling. The application
of such techniques has led to insights in human developmen-
tal processes, which would not come to the fore with more
“traditional” techniques [10-13].

This special issue has brought together a number of
interesting articles that showcase the various methodologies
related to the complex dynamical systems perspective and
how they can be applied on a wide range of topics. The
collection of papers demonstrates how the complex dynam-
ical systems perspective can be useful in two ways: firstly,
by advancing theoretical insights into human development,
leading also to novel research questions; secondly, by offering
a rich set of related analysis and modelling techniques that
can be applied to human data, giving rise also to innovative
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data-collection procedures. Seven articles were published
out of the many articles that were submitted to this special
issue from all around the world. The quality and diversity
of the articles denote the impact and relevance of complex
dynamical systems in human development.

In the article “Does Competence Determine Who Leads
in a Dyadic Cooperative Task? A Study of Children with
and without a Neurodevelopmental Disorder” by R. Vink et
al,, the collaborative dynamics of typical children as well as
children with a neurodevelopmental disorder is investigated.
In order to determine dyadic synchronization, childrens
postural sway, while they perform tangram puzzles together,
is analyzed using recurrence quantification analysis. Inter-
esting differences between typically developing children and
children with neurodevelopmental disorders are revealed, in
terms of the relation between the dyads performance, the
ability level of each dyad members, and who leads and who
follows in the interaction. The authors stress that the analyses
they applied are insightful, and that they are relevant because
of the importance of cooperative learning for academic
performance.

In the article “Development and Complex Dynamics at
School Environment” by M. A. Fuentes et al., the complex
dynamical systems approach is used to study peer inter-
actions in a learning environment, but with a focus on
social network plasticity. In their work the authors assess
the effectiveness of a school-based intervention. Quantitative
work is presented on the impact of cooperative and self-
awareness activities on behavioral plasticity of social rela-
tionships amongst 6-7-year-old children. Complex networks
and game theory are employed to analyze the changes
in the patterns of social relationships due to the inter-
vention, in comparison to a control group. The interven-
tion proves to have positive effects on social interactions,
amongst other things by enhancing children’s positive net-
works.

In the article “Socioemotional Dynamics of Emotion
Regulation and Depressive Symptoms: A Person-Specific
Network Approach” by X. Yang et al., experience sampling
data of over one year from a large group of participants is
reported in the context of depression. The socioemotional
processes of daily social interactions and the regulation of
negative emotions are studied, with special emphasis on
intraindividual differences and change. Relations are revealed
between depressive symptoms on the one hand and the
length of recovery time and stressful life events on the other.
The person-specific network approach to study (changes in)
emotion regulation in individuals, as applied in this article,
exemplifies the complex dynamical systems approach to the
study of psychological health.

In the article “Self-Esteem as a Complex Dynamic System:
Intrinsic and Extrinsic Microlevel Dynamics” by N. M. P.
de Ruiter et al,, the focus is on intraindividual variability
and attractor states of (state) self-esteem in adolescents.
The authors develop and test their Self-Organizing Self-
Esteem model, which is based on interactions between a
person’s social context and the intrinsic dynamics of self-
esteem resulting from higher-order self-esteem attractors.
Using Kohonen’s self-organizing maps and state space grids,
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this study tests the levels of self-esteem attractors and how this
determines the influence of changes in the immediate context
(e.g., parental support) on self-esteem variability.

In the article “Developmentally Changing Attractor
Dynamics of Manual Actions with Objects in Late Infancy”,
J. 1. Borjon et al. also focus on attractor dynamics, but in
the context of infants’ motor development. The authors are
interested in how order in manual actions arises and seek
its explanation through developmental changes in attractor
dynamics. In a longitudinal study, they analyze the dynamics
of manual actions during the first two years of infants’ lives.
The authors introduce and apply a new technique for studying
attractors properties, like attractor size and dwell time, and
show how these change across development. Their analyses
are based on motion data of infants limb effectors while they
interact with toys.

In the article “The Development of Talent in Sports:
A Dynamic Network Approach”, R. J. R. Den Hartigh et
al. investigate talent development using a dynamic network
modeling approach. Their dynamic network model predicts
typical individual developmental patterns, which closely cor-
respond to the patterns observed in different famous athletes.
Next, the model is used to predict distributions of athletic
achievements across sports, geographical scale, and gender,
from Grand Slam victories in tennis (male and female),
major wins in golf (male and female), goals scored in ice
hockey (male), and goals scored in soccer (male). Overall, the
dynamic network model provides a comprehensive frame-
work to understand the theoretical principles underlying the
development of talent.

In the article “Categorical Cross-Recurrence Quantifica-
tion Analysis Applied to Communicative Interaction during
Ainsworth's Strange Situation” by D. Lira-Palma et al, a
novel analysis of a well-known paradigm in developmental
psychology is presented: the strange situation procedure for
assessing children’s attachment quality. Categorical (cross-)
recurrence quantification analysis is used to study syn-
chronization in the communicative interactions during the
unfolding of this procedure, for two children and their care-
givers. The authors extract and compare several recurrence
measures from the time series of verbal and motor behaviors,
at both the individual and dyadic level. Results emphasize
the role of interpersonal coupling and synchronization in
the strange situation procedure, which is different for verbal
behaviors than for motor behaviors and for caregivers and
strangers than for children.
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