KIN365, Lecture 5


I. Motor Program Theory

A.   Open loop control

1. type of control that involves centrally determined, pre-structured commands, i.e. the motor program, sent to effector system

2. no feedback involved

3. used to control rapid, discrete movements
B. Motor program

1. set of movement commands

2. pre-structured

3. defines essential details of skilled action, i.e. the degrees of freedom (all of the independent components of a control system and the number of ways each component can act)

a) particular muscles that are needed to produce action

b) order in which muscles are activated

c) forces of muscle contractions

d) timing and sequencing of contractions

e) duration of contractions 

C. Elements of open loop control

1. The executive receives input (stimulus identification), chooses appropriate response (response selection), develops and initiates motor program to carry out response (response programming)

2. The effector consists of motor program, spinal cord and muscles

a) The motor program is delivered to spinal cord

b) The spinal cord activates muscles to contract

c) resulting action produces output

d) postural muscle adjustments 

D. Features of open loop control

1. once the motor program is initiated, the instructions are carried out without modification

2. there is no capability for detecting or correcting errors, thus open loop control works best in stable, predictable environments where the need for modifications is low

3. practice results in the motor program becoming more elaborate, controlling longer strings of behavior which is then stored in long-term memory

E. Open loop control and the conceptual model

1. open loop control is useful for fast movements, whereas closed loop control is useful for slow movements

2. in reality, most movements have a combination of open and closed loop controls

3. while both open and closed loop control may act simultaneously, a task may have be dominated by one type of control more than the other 

II. Generalized Motor Programs

A. Problems with simple motor program theory

1. a simple motor program theory is limited because it emphasizes that all movements are the result of pre-structured motor commands

2. it is impossible that each and every movement has one pre-structured motor program associated with it because of the vast memory capacity that would be needed (storage problem)

3. simple motor program theory cannot also account for the ability to produce novel, e.g. never-before experienced, movements (novelty problem) 

B. Generalized motor programs

1. a generalized motor program defines a pattern of movement, rather than every aspect of a movement

2. allows for flexibility, i.e. adapting generalized program to produce to adjust movements according environmental demands

a) movement time can be adjusted

b) movement amplitude can be adjusted

c) which limbs and muscles are used can be changed (handwriting with left or right hand) 

C. Identifying movement parameters

1. parameter values are values assigned by a performed to the generalized motor program

2. allows individuals to adjust movement pattern to meet environmental demands (e.g. throwing a softball)

3. the process of parameterization is often the key to producing successful movements

