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THE GOAL: 
Maximizing The Amount Of 

Learning 

MUST KNOW: 

t Knowledge of the nature of 
learning. 

Knowledge of quality instruction. 



A Skill 

a repeatable mental or physical action having an 
underlying procedure that when applied to similar 
contexts produces a consistent product 

Skills are described as - 
OPEN 	or 	CLOSED 

Performance is dependent 	Controlled, limited factors 
on multiple factors 

BODY STABILITY or TRANSPORT 

	

Skills performed in 	Skills performed in a,  

	

stationary position 	moving position 

	

SELF PACED 	or 	EXTERNALLY PACED 

Controlled by the performer Controlled by the 
opposition - Read and 
React 

SELF MANIPULATION 	or MANIPULATION 

No objects 	 Requires the 
manipulation of objects 
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MOTOR LEARNING PRINCIPLES APPLIED 
TO SKILL ANALYSIS AND COACHING 
IN HOCKEY. 

By Ronald G. Marteniuk 

MOTOR LEARNING PRINCIPLES APPLIED TO SKILL 
ANALYSIS AND COACHING IN HOCKEY 

Introduction 

Hockey is a perceptual-motor skill and isn't, as some people think, just a motor skill. Perceptual-
motor skills involve highly mental processes with only the end result (i.e. the actual physical 
movement) being motor in nature. To understand hockey skills, then, a coach must come to 
know what mental processes contribute to these skills. In this way, if the processes are 
understood, the coach will be able to analyze skills to a greater degree and thus facilitate his 
coaching ability. 

In many respects hockey skills are similar to those skills that involve the ability to think, serve 
problems and reason. In other words the success of a hockey player is determined by the 
efficiency of his brain to make quick and accurate decisions. These brain processes are called 
central mechanisms and are responsible for a large part of the success or failure of a hockey 
player as he attempts to perform or learn a skill. 

The "Central Mechanisms" of Hockey Skills 

The performance and leaming of all hockey skills are dependent on four central mechanisms: 
perception, decision, action and memory. 

The function of the perceptual-mechanism is to take information from the environment or from the 
feedback a player receives while executing a skill, and organize and classify it so that accurate 
perceptions about the state of the environment or the accuracy of the execution of a skill results. 
Once the perceptual mechanism has identified the information, the decision mechanism must 
then, in light of what the hockey player wants to do, select a course or plan of action that will fulfill 
his objective. In other words he must select a sequence of actions that will exactly match the 
demands of the movement. Once a plan of action has been chosen, the action or effector 
mechanism must organize the proper movements within the brain and send them down to the 
muscles so movement will occur. The main responsibility of the effector mechanism is to 
sequence the motor acts and send them to the muscles with the correct temporal organization 
(i.e. timing ability) so that there is smoothness in executing the movement. 

All three of these processes depend to a great extent on memory which is a place in the brain 
where a hockey player stores information about perceptions, decisions and actions so that they 
can be used again in the future. There are two types of memory that are important in hockey. 
Whenever a hockey player makes a perception, decision or action the results of these prrnacsps 
are stored in a very unstable short-term memory where forgetting occurs very rapidly cspcdally 
within the first few minutes after the information is stored. 

Information in short-term memory, if rt is to be permanently remembered, must be passed to long-
term memory. The long-term memory of an event is a function of mental and physical practice. 
Those conditions of practice that influence the passage of information from the short-term 
memory to long tern memory will be discussed at length later. 
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For efficient and accurate execution and learning of hockey skills an athlete must be able to 
receive feedback about his performance. Feedback is received by the perceptual mechanism 
and then is either utilized in the control of ongoing movement (e.g. controlling a slap shot) or it 
may be retained in memory so that the next time he attempts the skill he can use the feedback to 
modify and control the movement in a more efficient manner. Basically. there are two types of 
feedback. Knowledge of performance, the first type of feedback, is information a player receives 
about the execution of his movement. Usually this information arises from the player's 
proprioceptive system which is the sensory system concemed with the -feel" of the movement 
(i.e. information from the muscles, joints, and balance receptors). The other type of feedback, 
knowledge of results, is feedback a player receives about the outcome of his movement. For 
example, did his shot go where he aimed. 

Both knowledge of performance and results are necessary for learning to occur. They are not the 
same in that a movement can be executed as planned, but because it was inappropriate, not 
achieve the desired result. Or, the movement might not have been executed as planned but it 
still might achieve the right outcome. 

While a hockey player is capable of receiving and interpreting these types of feedback by himself, 
many times he will also need feedback from a coach. When a coach gives feedback about the 
execution of a skill or its outcome, it is termed augmented knowledge of performance or results, 
respectively. More will be said about feedback later. 

A More Detailed Analysis of the Perceptual, Decision, Effector and Memory 
Mechanism of Hockey 

A. The Perceptual Mechanism 

The most critical aspect of the role that perception plays in hockey concerns the development of 
selective attention. Selective attention determines what an athlete attends to and the efficiency 
with which he can anticipate or predict what will happen. Experienced hockey players know what 
to attend to because of their rich past experience. They can also predict what their opponents will 
do because they have no idea what to attend to or expect and as a result he is "bombarded" with 
information and he will more than likely attend to the wrong things. As a result his perceptions of 
what is actually happening will be wrong and he will do the wrong thing. A coach can help a 
young hockey player to perceive the correct thing by teaching for perception. That is, young 
hockey players can be taught, through appropriate drills, to become efficient in attending to the 
correct perceptual cues in hockey. 

A coach should be concerned with developing three kinds of perceptual ability in his hockey 
players: 

a) The ability to "read" the most important cues in a game so that the player knows what to do. 
b) The ability to predict the future actions of the player's teammates and opponents. 
c) The ability to correctly attend to feedback-both knowledge and performance. 

Selective attention is best taught by the coach during practice, explaining to his players what cues 
he wants them to attend to and then planning a drill that allows his players to practice attending to 
them. The drill should be as "game-like" as possible so that there will be a positive transfer of 
perceptual abilities from practice to the game. 
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After a hockey player perceives what is happening he must then translate the perception into an 
appropriate movement that will resurt in him doing the light thing. Thus, he must make a decision 
about what to do. The ability of a hockey player to make decisions is measured by his reaction 
time, which for good hockey players is about two-tenths of a second. Decision or reaction time 
can be thought of as involving a match-up between what is happening in a game and what the 
correct action is to that situation. If the correspondence between game situations and the 
appropriate movements are not well learned this means that the hockey player's reaction time will 
be very long and as a result he will be slow and not be successful. 

The decision ability involved in hockey can be taught by coaches. Some considerations that are 
involved in teaching decision ability are- 

a) Making drills as "game like" as pacisible so that decisions that a hockey player makes in 
cs-tice are the same as those required during a game. 

b) A coach should explain to his hockey players what the relationships are between specific 
situations and their appropriate actions. 

c) The coach should get his players to watch highly successful hockey players and study what 
these athletes do in specific situations. 

d) A coach should tell his players to mentally practice the relationship between events and 
actions. 

C. The Effector Mechanism 

Once the hockey player has perceived the pertinent environmental cues (the perceptual 
mechanism) and decided upon a course of action (the decision mechanism) he must now 
organize and initiate his movement. To do this effectively the hockey player must have a clear 
and complete idea of what is involved in the execution of the skill. Thus, it is important that during 
practice the coach give very explicit instructions and demonstrations about the structure of the 
skill (i.e. its component parts) as well as what the correct sequence is for executing the 
component parts. To do this, the coach should teach the skill according to its hierarchical and 
sequential organization. This will help the hockey player get a clear picture of what is required 
and thus facilitate the learning of the skill. 

For young hockey players the coach must simplify the explanation of the skill so that only those 
component parts that are absolutely necessary for executing the skill are described. However, 
after the young hockey player becomes relatively skillful the coach can then present a more 
complex picture of the skill. 

When presenting a new skill, a coach should always present it in terms of what the hockey player 
already is capable of doing. Acconing to theory, all skill learning for hockey players past the age 
of six years, is nothing but a reorganization of already existing components under a new 
hierarchical structure. Thus the coach should always present new skills by showing how the 
components of the skill are related to things that the performer has done in the past. 

D. Memory 

It was mentioned previously that learning a hockey skill involves an athlete storing information 
about the skill into memory so that it can be recalled when needed. Before information can get 
into permanent long-term memory it must first go into short-term memory. Since this memory is 
very unstable and information in it is forgotten very quickly, a coach must be aware of what 
facilitates the passage of information from this memory to long-term memory. 
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a) The number of points or instructions that can be remembered is usually less than seven. For 
young children it is even less. Thus when teaching something new, a hockey coach should 
keep the number of things to be remembered to a bare minimum. When the first few points 
about a new skill are practiced, the coach can then add more detail. 

b) Within 60 seconds after presentation of new material a lot of information in short-term 
memory is lost if the hockey player is not allowed to either mentally or physically practice it. 
Thus the coach must get his athletes either thinking about the skill or performing it almost 
immediately after it is described if the material is to be remembered and passed on to long-
term memory. 

c) Interference with other activities is a major source of forgetting in short-term memory. A 
coach. Wien presenting a new skill, should make sure that only that skill is practiced for a 
considerable period of time before going on to other activities. Otherwise interference will 
occur and the new skill will be forgotten. 

d) Descriptions of skills are better remembered if they are based on descriptive phrases or are 
based on principles of action (i.e., biomechanical principles). 

Use of Feedback in Coaching Hockey 

As mentioned previously a hockey player, to learn a new skill, needs both knowledge of results 
-and performance if he is to efficiently learn the skill. Many athletes are incapable of correctly 
perceiving feedback about their performance and thus the coach should always offer augmented 
feedback, both about knowledge of performance and results. 

A coach can help the hockey player attend to the correct feedback by providing the athlete with a 
learning set for feedback before he attempts the skill in practice. That is, if a coach knows an 
athlete is doing wrong, he should tell the athlete to attend to the previously incorrect parts of his 
performance while he is executing the skill. This learning set will make the athlete more aware of 
his feedback and will help him correct his errors. 

Augmented knowledge of results and performance are best given a few seconds after the hockey 
player has attempted a skill. If the coach waits a few seconds, this allows the athlete to think 
about the skill he has just performed and as a result he will have it established in short-term 
memory. Then, when the coach tells him what he did wrong he can remember his incorrect 
performance and relate it to how it should be done. 

On the other hard, correcting an athlete several minutes after an error is made is usually bad 
practice. Because of short-term memory, the athlete has probably forgotten a good deal of his 
performance and as a result the coach's comment may not seem to be relevant. 

An Analysis of Hockey Errors in Terms of Their Underlying Processes 

The above description of the central mechanisms that lead to successful hockey performance 
sheds some light on why athletes sometimes perform poorly. While a breakdown in skilled 
performance always results in an adequate or incorrect movement, it does not follow that there is 
a deficiency in the physical execution of the skill (i.e., the effector mechanism). The coach should 
now realize that poor performance can be a result of at least four things: 

a) A hockey player may fail to perceive a situation correctly or fail to attend to the right cues in 
the game. 

b) A player may perceive the situation correctly but he may decide on an incorrect course of 
action. 

c) A hockey player may perceive a situation correctly and select the appropriate course of 
action but he may execute (the effector mechanism) the skill improperly. 
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d) And finally, hockey performance, especially in the young, can break down because a 
performer has forgotten how to perform the ski110.e., memory). 

The above analysis can lead a coach to asking relatively detailed questions on why a breakdown 
in a skill has occurred or why it has not developed as it should over a number of practice 
sessions. This stresses the importance of a coach being familiar with the underlying processes of 
hockey skills so that detailed analysis of activities can take place which, when communicated to 
the athlete and incorporated into well designed drills, should lead to facilitation of performance 
and learning. 



QUALITY INSTRUCTION 

METHODOLOGY 	 PLANNING 

PROGRESSION 

 

quality 

instruction 

 

OBSERVATION 

  

MOTIVATION 	 SUCCESS BY 
PARTICIPANT 

PLANNING 
Practise goals must be clear to the coaching staff and the players. Valuable teaching time 

must not be misused. 

METHODOLOGY 
Good teaching skills are essential. Drill oriented coaches are superior. 

PROGRESSION 
Ccptent must be player-based and progressive so all players are challenged. Advanced 

concepts must be learned, following a strong foundation of fundamental skills. 

OBSERVATION 
The coaches must be aware of the individual needs of players so the instruction can be 

directed toward areas of wealmesses. Error detection and correction must be continuously ongoing 
in the teaching process. 

MOTIVATION 
The coaches must be enthusiastic and authentic, exemplifying a high energy level. 

Motivation maintains a constant, high interest level in the player. 

SUCCESS BY THE PARTICIPANT 
Evidence of success is necessary feedback for the player to establish self-confidence. 



I HEAR AND I FORGET. 
I SEE AND I REMEMBER. 

I DO AND I UNDERSTAND. 
-Chinese Proverb 

IN TEACHING IT IS THE METHOD 
AND NOT THE CONTENT THAT IS 

THE MESSAGE ... THE DRAWING 
OUT, NOT THE PUMPING• IN. 

II_ Ashley Montago 

PRACTICE DOES NOT MAKE 
PERFECT 

PERFECT PRACTICE MAKES 
PERFECT. 
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