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Dynamic System Theory of Motor Development: A

Comprehensive Guide

Are you fascinated by how babies learn to crawl, toddlers master walking, and athletes refine their skills?
The answer lies, in part, within the fascinating world of the dynamic system theory of motor
development. This isn't just about simple reflexes; it's a holistic approach understanding the complex
interplay of factors that shape our movement abilities throughout life. This comprehensive guide dives
deep into the dynamic system theory, exploring its core principles, key concepts, and practical implications.
We'll unravel the mystery of how multiple systems interact to create the seemingly effortless grace of

human movement.

What is the Dynamic System Theory of Motor Development?

Unlike earlier theories that focused solely on the maturation of the nervous system, the dynamic system
theory proposes that motor development is a complex, self-organizing process. It's not a linear progression
but rather an emergent property arising from the interaction of multiple systems. Think of it like a recipe:
you need the right ingredients (different body systems) and the right conditions (environment,

motivation) to bake the perfect cake (skilled movement). These systems include:

Individual Constraints: These are internal factors, such as the individual's physical capabilities (muscle
strength, flexibility, body proportions), cognitive abilities (attention, memory), and even motivational
factors (intrinsic interest, fear). A child with limited strength will struggle to walk earlier than a stronger

peer, regardless of neurological maturity.

Environmental Constraints: The world around us plays a crucial role. This includes physical features
(terrain, surface type), social factors (encouragement, interaction with others), and cultural norms. A child
raised in a stimulating environment with opportunities for play and exploration will typically develop

motor skills faster than a child in a restrictive setting.
Task Constraints: These are the demands of the movement itself. Consider the difference between crawling

and walking. Walking requires more balance, coordination, and strength than crawling. The complexity of

the task will influence the timing and manner of its development.

Key Concepts within the Dynamic System Theory

Several key concepts underpin the dynamic systems theory:



Self-Organization: Motor skills don't emerge in a pre-programmed sequence. Instead, they spontaneously
emerge through the interaction of the different systems mentioned above. This means that development

isn't simply a matter of waiting for the nervous system to mature; it's an active, dynamic process.

Attractor States: These are preferred patterns of movement. Think of a baby's initial attempts at crawling.
They might use various awkward movements before settling into a more efficient pattern. This efficient

pattern becomes an attractor state, a stable way of moving.

Phase Shifts: These are sudden changes in movement patterns. For example, a child might suddenly switch
from crawling to walking. This isn't a gradual progression but rather a shift to a new, more efficient
attractor state. These shifts can be triggered by changes in any of the three constraint types (individual,

environmental, or task).

Control Parameters: These are factors that influence the system's behavior, causing phase shifts. For
example, increased strength (individual constraint), a change in surface (environmental constraint), or a

change in task demands (task constraint) can all trigger a phase shift.

Practical Implications of the Dynamic System Theory

The dynamic systems theory has significant implications for understanding and promoting motor
development. Instead of focusing solely on correcting individual "deficits," therapists and educators can use
this theory to optimize the environment and task constraints to facilitate the emergence of skilled

movement. This can include:

Providing a rich, stimulating environment: Offering children diverse opportunities for exploration and

play allows them to discover and experiment with various movement patterns.

Adapting tasks to individual capabilities: Modifying tasks to suit the child's abilities encourages success and
builds confidence. For instance, offering adaptive equipment can help a child with physical limitations

participate in activities.

Focusing on the process of learning rather than solely on the outcome: Emphasis should be placed on the

child's exploration and experimentation with movement, rather than just achieving a specific milestone.

Understanding the role of motivation and social interaction: Positive encouragement and opportunities for

social interaction can significantly impact a child's motivation and engagement in motor skill acquisition.

Beyond Childhood: The Dynamic System Theory Across the Lifespan

The dynamic system theory isn't just relevant to childhood development. It helps explain motor skill
acquisition and adaptation throughout the lifespan. Aging, injury, and disease all introduce changes in

individual constraints, influencing movement patterns and potentially leading to phase shifts.



Understanding these changes allows for more effective interventions and rehabilitation strategies. For
example, interventions focusing on adapting the task or environment can improve mobility and

independence for older adults.

Conclusion

The dynamic system theory provides a powerful framework for understanding motor development as a
complex, interactive process. By considering the interplay of individual, environmental, and task
constraints, we gain a more holistic perspective on how movement skills emerge and change across the
lifespan. This theory highlights the importance of creating supportive and stimulating environments to
optimize motor development in individuals of all ages and abilities. It shifts the focus from simply

identifying deficits to understanding and manipulating the system as a whole to facilitate positive change.

Frequently Asked Questions (FAQs)

1. How does the dynamic systems theory differ from traditional theories of motor development?
Traditional theories often emphasized maturation of the nervous system as the primary driver of
motor skill development. The dynamic systems theory, on the other hand, emphasizes the
interaction of multiple systems (individual, environmental, and task constraints) as the driving force

behind movement emergence.

1. Can the dynamic system theory explain motor skill regression? Yes, the theory can explain instances
of motor skill regression as a result of changes in any of the constraint systems. For example, injury
(individual constraint), a change in environment (environmental constraint), or a change in task

demands (task constraint) can all lead to a shift to a less efficient movement pattern.

1. How can parents apply the dynamic systems theory at home? Parents can provide opportunities for
varied movement exploration, adapt tasks to their child's abilities, and create a supportive and
encouraging environment. This might involve providing different play spaces, encouraging

imaginative play, and celebrating effort over outcome.

1. Is the dynamic system theory only applicable to children? No, the dynamic system theory applies

across the lifespan. It's valuable for understanding motor skill development in infants, children,



adolescents, adults, and older adults. Changes in any of the constraint systems can trigger shifts in

movement patterns throughout life.

1. How is the dynamic system theory used in rehabilitation? In rehabilitation, therapists use the
dynamic system theory to design interventions that address the individual, environmental, and task
constraints impacting a patient's movement. They might modify the environment, adjust task
demands, or work on improving the patient's physical capabilities to facilitate a shift to a more

efficient and functional movement pattern.
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