
Motor Learning and control

Motor Skill: 

They are activities or tasks that require voluntary head, body or limb movements to achieve a specific task.

Motor Learning:

It is the performance enhancement of learned or highly experienced motor skills. Based on the behavioral or neurological enhancements.

Motor Control:

The function of neuromuscular system functions to activate and coordinate muscles and limbs.

Motor Development:

This is concerned with motor learning  and motor control, specialized in a chronological sense, from infantry to old age.

Motor skill performance is influenced by 3 factors:

1-Motor skill

2-Performance environment

3-physical & cognitive characteristics

The Neural Control of Voluntary Movements

According to Carsons and Kelso
Different CNS patterns of activity can occur when the same movement pattern is used to achieve two different action goals.

· Their research described different activity in the:

· Synchronization 

· Syncopation

Synchronization

· When wanting to perform this, activation of contralateral  sensorimotor cortex and ipsilateral cerebellum occurred.

Contralateral: This refers to affecting the opposite side of the body.

Ipsilateral: This refers to affecting the same side of the body.
Syncopation

· Additional brain areas activated including premotor, prefrontal and temporal as well as basal ganglia.  

Basal ganglia: Groups of nuclei that act as a cohesive functional unit.
Hierarchy 

The higher center

· Function. Forms complex commands and communicates to middle level via “command neurons”.

· Structure. Areas involved with memory and emotion.

· Supplementary motor area.

The middle level

· Function. Converts complex plans into simpler motor instructions. Determines patterns of neural activation, this is done with further broken down subprograms that determine areas involved, time muscle and joint movements.

· Structure. Sensorimotor Cortex

· Cerebellum

· Parts of Basal nuclei

The local level (lower) 

· Function. Specifies tensions and angling of joints and muscles to carry out programs and subprograms by midlevel.

· Structure. Levels of brain stem. (mendulla oblangata) 

· Spinal chord.

Important facts

· 3 types of nerves:

Sensory neurons --> Transmit neural information along neural pathways to the CNS

Motor neurons --> Transmit neural information to muscles

Inter nerons --> Which interact in the spinal-chord, sensory and motor neurons.

· Structures of the brain most involved in control:

· Cerebrum

· Cerebellum

· Diencephelon

· Brainstem

· The cerebrum is divided into 2 hemispheres:

· The cerebral cortex is further divided into:

· The frontal lobe, Parietal lobe, Temporal lobe and Occipital lobe.

The Reflex Theory

· Sir Charles Sherrington:

· In his perspective, reflexes were building blocks of complex behaviors.

· Reflexes worked together or in sequence to achieve a common purpose.

The Conception of a reflex requires 3 structures to function:

1- A receptor

2- A conducting nervous pathway

3- An effector

The three are referred to as the Reflex Arc. 

Stimulus ---> Reflex

Sherrington concluded that with a whole CNS intact, simple reflexes, are combined into a superior action based on the behavior of the individual as a whole. 

Reflex Chaining

Stimulus --> Response --> Response

Limitations of Sherrington’s theories

1. Reflexes cannot be considered the basic unit of behavior. Both spontaneous and voluntary are separate classes and thus not of the same origins.

2. His theory does not adequately explain and predict movements that occur in the absence of stimuli.

3. His theory does not explain rapid movements that occur too rapidly for sensory feed back, to trigger a following one. (typing)

4. His theory fails to explain that a single stimulus can result in varying responses depending on contest

5. His theory doesn’t explain the ability to produce novel movements. Novel movements refer to unique sets of commands or skills put together from previously learned skills.

Clinical Implications

Since compounded and chained reflex movements are the basis for functional movement, clinical strategies show:

1. Therapists to predict function.

2. A patient’s behavior and movement could be interpreted in terms of presence or absence.

3. Retraining would focus on enhancing or reducing effect of various reflexes.

