Skilled Performance Reading Notes
Reading 1

Skill Definitions


Skill:  consists in the ability to bring about some end result within maximum certainty and minimum outlay of energy or time and energy

· performing skills implies some desired environmental goal (holding a handstand in gymnastics)
· skills are usually thought of as different from movements however:
· skills consist of movements because the performer could not achieve an environmental goal without making at least one movement
· to be skilled implies meeting this performance goal, the “end result” with maximum certainty
· one needs to demonstrate that they can produce the skill reliably, on demand without luck
· a major feature in many skills is minimization and thus conservation of the energy required for performance
· the minimum-energy notion applies to organizing the action not only so the physiological energy costs are lower but also the psychological, or mental energy required is reduced
· any skills have been learned so well that the performers hardly have to pay attention to them
· a major contribute to the efficiency of skilled performance is practice, with learning and experience leading to the relatively effortless performances so admired by highly skilled people
· another feature of skills is to achieve their goals in minimum time
· understanding skills involves optimizing and balancing several skill aspects that are important to different extents in different things

Summary

· skills generally involve achieving some well-defined environmental goal by:

1. maximizing the achievement certainty
2. minimizing the physical and mental energy costs of performance and
3. minimizing the time used








The Many Components of Skills


· many skills involve considerable emphasis on sensory-perceptual factors (detecting a baseball pitch is curving)
· sensory factors require the split-second analysis of patterns of sensory input        (combined movements of an entire football team indicate the play will be run to the left)
· perceptual events lead to decisions about what to do, how to do it and when to do it
· these decisions are often major determinants of success
· skills typically depend on the quality of movement generated as a result of these decisions

Three Elements that are Critical to Almost Any Skill

1. perceiving the relevant environmental features
2. deciding what to do, where and how to do it
3. producing organized muscular activity to generate movements


· movements have several recognizable parts
· postural components support the actions ( the arms of an archer need to be supported by a stable platform to shoot accurately)
· body transport or locomotors, components move the body toward the point where the skill will take place
· manipulation of components are coupled and coordinated with these other elements and can make up the major focus of the skill

Three Major Components involved in the Production of Skills

1. postural components provide a “platform” to support the actions
2. body transport components bring the body or limb to the action
3. manipulation components produce the action


Major Processes Underlying Actions

1. sensory or perceptual processes: studied in cognitive psychology and psychophysics
2. decision making processes:  studied in cognitive and experimental psychology
3. motor control or movement-production processes: studied in the neurosciences, kinesiology, bioengineering, biomechanics physical education and physiology
4. learning processes: studied in kinesiology, physical education and educational and experimental psychology
· all of these process are present in almost all motor skills


Skills Classifications

Open Skill:  is one for which the environment is variable and unpredictable during the action
· ex.  carrying the ball against a defensive team in football or wrestling where it is difficult to determine the future moves of the opponent

Closed Skill:  is a skill for which the environment is stable and predictable
· ex. swimming or gymnastics routines

	Closed Skill
	
	Open Skill

	Predictable Environment
	Semi-predictable environment
	Unpredictable environment

	Gymnastics
Swimming
Archery
Typing
	Walking a tight rope
Steering a Car
Playing chess
	Playing Soccer
Wresting
Chasing a rabbit





Discrete, Continuous and Serial Skills


Discrete Skill: has an easily defined beginning and end, often with brief duration of movement
· throwing/kicking a ball
· important in sport performance – due to the large number of discrete hitting, kicking, throwing and catching skills in sport


Continuous Skill:  no beginning or end, the behaviour is flowing on for many minutes
· swimming, running or cycling
· important continuous skill: is tracking
· tracking: in which an athletes limb movements control a lever, wheel, handle or some device to follow the movements of some target track
· steering a car
· tracking movements are very common in real world situations





Serial Skill:  a group of discrete skills strung together to make up a new, more complicated skilled action
· serial implies that the order of elements is usually critical for successful performance
· shifting car gears is a serial skill
· serial skills differ from discrete skill as the movement durations are somewhat longer

	Discrete Skills
	Serial Skills
	Continuous Skills

	distinct beginning and end
	discrete actions linked together
	no distinct beginning or end

	throwing a ball
catching a ball
shooting a rifle
	assembly-line task
gymnastics routine
	steering a car
swimming
tracking task





Motor and Cognitive Skills

Motor Skill:  the primary determinant of success is the quality of the movement itself
· a high jumper knows exactly what to do (jump over the bar)
· the quality of the movement is the most important
· is the “HOW TO DO IT” 


Cognitive Skill: the nature of the movement is not particularly important, but the decisions about which movements to make are critical
· chess
· is the “WHAT TO DO”

· every  skill no matter how cognitive it might seem requires at least some motor output and every motor skill requires come preceding decision making


	Motor Skill
	
	Cognitive Skill

	decision making minimized
	some decision making
	decision making maximized

	motor control maximized
	some motor control
	motor control minimized

	high jumping
pitching
weight lifting
	playing quarterback
driving a race car
sailing a boat
	playing chess
cooking a meal
coaching a sport


Reading 2

Scientific Measurement Techniques


Psychological Measures

· the types of measures that have been used at the psychological level of analysis to test the validity of 3 models of motor control can be divided into 2 basic categories

1. outcome
2. process measures

Response to Outcome Measures

· the timing/duration f the cognitive operations involved in the planning of voluntary movements  has been explored by using different types of reaction time (RT)

Reaction Time: the tie interval between the presentation of a signal (light or auditory tone) and the initiation of movement
· how long it takes a person to prepare and initiate a movement
· it can be used in sports situations to determine how quickly a sprinter responds to the starter’s signal and begins to leave the blocks
· RT provides information about decision making
· RT indicates how fast a person responds to a signal
· RT also provides a window for examining how a person interacts with the performance environment while preparing to produce a required action


Simple Reaction Time:  the time required for a subject to initiate a prearranged response to a defined stimulus
· the sprinter responding to the firing of the starters gun
· involves one signal and requires only one action in the response



Choice Reaction Time: requires distinct responses for each possible class of stimulus. For example, the subject might be asked to press one button if a red light appears and a different button if a yellow light appears
· the many possible actions available for a quarterback – he could throw to anyone of a number of possible receivers or he may decide to run with the ball
· is where there is more than one signal to which the person must respond and each signal has a specific response

Discrimination Reaction Time: reaction time for a task in which different combinations of different stimuli are presented, with a response being made only if the combination includes a given stimulus (the coach has instructed the quarterback to throw to a particular receiver even though several others are available)
· there is more than one signal but only one response
· ex. running – when they find something in their path that indicates they need to step over it



Fractionated Reaction Time: a more precise reaction time which requires the use of surface electromyography(EMG)
· divided into two parts

1. premotor reaction time: which is the onset of the stimulus to the onset of the muscle activation. This involves EMG. Pre motor RT is providing someone with an index that shows the processing time to plan and program a response
· this is the time that elapses between the presentation of a reaction signal and the first change in EMG activity in the muscle that is identified as the prime mover in the action being observed
· ex. the prime mover might be the biceps brachialis muscle in the simple flexion movements at the elbow
· premotor time reflects the time required to receive and interpret the sensory signal presented, develop and action plan and convey it to the appropriate musculature

2. motor reaction time: measures the time that movement time begins. It reflects an electro mechanical delay that is associated with the lag muscle to overcome inertia of the limb
· motor time begins with the first change in electrical activity recorded in the prime-moving muscle and continues until the movement begins 
· motor time is calculated by subtracting the premotor time from the overall reaction time


Variables Influencing Reaction Time

· researchers have identified a number of variables that significantly influence the time required to complete the mental process believed to precede that actual movement
· these include such factors as:
· the number of response choices available to the performer
· the complexity of the response to be performed
· the accuracy demands associated with the movement
· the amount of practice provided on a specific task
· RT methodology has also been used to investigate the impact of various types of neurological diseases and traumas on the time required to plan and initiate rapid movements
· ex. both simple RT and choice RT measures have been used to assess the ability of patients with Parkinson’s disease to prepare to execute a variety of different actions
· the movement preparations abilities of individuals with CP have also been explored using more precise FRT



Movement Time:  is the time interval between the start of a movement and its completion
· MT begins when RT ends
· MT is a useful means of demonstrating the speed-accuracy trade off
· The speed accuracy trade off will most likely occur in movement situations where the performer is required to move quickly and accurately
· speed-accuracy trade off: the accuracy requirements of the movement will influence the movement speed:  so that an emphasis on accuracy will reduce speed while and emphasis on speed will reduce accuracy

Performance Errors

· recording of performance errors is used by teachers to assess performers ability to perform a particular skill or to tell how well they are progressing in learning a new sport skill
· certain errors can tell us whether performers undershot or overshot a target and how consistently they perform over multiple attempts

Error Scores

· the error scores are:

Absolute Error (AE): simply measures the amount of error associated with a particular performance
· in order to obtain absolute error to other error scores must be calculated first  (variable error and constant error)

Variable Error (VE):  a score that represents the degree of consistency (or the variability) associated with a given perform performance
· VE is obtained by calculating the standard deviation of the shooters total score for 60 shots
· the lower the standard deviation, the more consistent the performance



Constant Error (CE):  provides a measure of response bias, because it considers not only the amount of error but also the direction of error
· the means of the scores
· CE = sum of the scores/number of scores

Absolute Constant Error (AE): the mean of the scores ignoring the sign
· interpretation: gives a general indication of the magnitude of error across all trails
· the lower the number the more skilled you are, the higher the number the less skilled


Total Error(E):  measures the total variability surrounding a particular performance

· total error is the best means of capturing both response bias and variability in a single measure
· interpretation: a composite of CE and VE as represented by a formula

· E = √CE2+VE2


Electromyography (EMG): a measurement technique that records the electrical activity of a muscle group of groups of muscles
· It detects/indicates the muscle activity
· provides valuable information about a muscles activity during movement
· recording electrodes are placed on the surface of the skin above the muscle of interest for the purpose of measuring the level of electrical activity that occurs in agonist and antagonist muscle groups during a particular movement


Brain Activity Measures

· researchers are investing gating the relationship between brain activity and the performance of motor skills

Electrocephalography (EEG):  the recording of brain activity by the detection of electrical activity in specific areas on the surface of the cortex by several surface electrodes placed on a persons scalp
· brain activity is recorded as waves
· waves: are identified on the basis of the speed f the rhythmic activity


Position Emission Topography (PET):  neuroiaging technique that provides clear and precise images of activity in specific brain regions
· PET scan shows the blood flow or metabolic activity in the brain 
· it involves injection into the bloodstream or inhalation or a radioactive solution in  which atoms emit positively charged electrons
· computers will capture and produce images of increased activity which “lights up”

Functional Magnetic Resonance Imaging (fMRI):

· MRI scanner contains a magnetic field that realigns the body’s hydrogen atoms which become the basis for creating clear two and three dimensional images of body tissues
· the MRI can produce an image from any part of the body from any direction (plane) in  slices that are a few millimeters thick
· it can also detect changes in blood flow by detecting blood oxygenation characteristics
· fMRI- is used to study brain functions, by using the blood flow detection capabilities of MRI
· the term functional because it observes brain function while a person performs a task
· when the brain is more active, more blood flow is directed to that area
· fMRI detects the changes in blood flow and can provide coloured images that show active brain areas at a specific time



Reading 3

Speed-Accuracy Skills

· many motor skill require a person to perform with both speed and accuracy
· ex. kicking a penalty kick in soccer or pitching a fastball, playing piano at a fast tempo all require fast and accurate movement to achieve performance
· other motor skills require limb movement accuracy but not speed
· ex. many aiming skills which involve hand movement to a target , require the hand arrive at  the target but at a speed that is determined by the performer

Manual Aiming Skills:  motor skills that involve arm, hand and/or finger movement to a target

Speed-Accuracy Trade-Off:  a characteristic of motor skill performance in which the accuracy requirements of the movement will influence the movement speed so that an emphasis on accuracy will reduce speed while and emphasis on speed will reduce accuracy

A Law:  refers to a situation in which a result or outcome can be predicted when certain variables are involved

Fitt’s Law: a human performance law specifying the movement time for an aiming movement when the distance to move and the target size are known

· predicts the movement time for a situation requiring both speed and accuracy in which a person must move to a target as quickly and accurately as possible
· formula :  MT= a+b log2(2D/W)
· where:
· a and b are constants
· W = target width
· D = distance from the starting point to the target

· as the target size becomes smaller or as the distance becomes longer, the movement speed will decrease in order to allow for an accurate movement
· therefore = speed-accuracy trade-off

Index of Difficulty (ID):  the index specifies that the higher the ID is, the more difficult the task will be
· that is because more difficult tasks will require more movement time
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