Strategies for Exercise Instruction

(Summarized from Kisner & Colby, 2002)

You will spend a substantial amount of your time in patient education, teaching patients and their families or roommates how to perform exercises correctly and safely.  Your use of effective strategies to help patients learn an exercise program under your supervision and then carry it out independently contributes to successful outcomes.  The following is a scheme for effective exercise instruction that will be described in this handout.

	Suggestions for Exercise Instruction

	Select an non-distracting place for instruction

	Demonstrate the proper performance (and identify safe vs unsafe movements; correct vs incorrect movements).

	As appropriate, initially guide the patient through the movement

	Use clear and concise verbal and written directions

	Complement written directions for home exercise programs with illustrations

	Have the patient demonstrate the exercise to you as you supervise and provide feedback

	Provide specific, action-related feedback rather than general, non-descriptive feedback

	Teach an entire exercise program in small increments to allow time for patient practice and learning over several time points


Preparation

Plan to facilitate learning.  Develop a positive relationship with the patient because this creates a motivating environment.  Negotiate the plan so that collaboration is present.  This also is motivating by investment.  Get to know the patient’s learning style: watching, reading, doing.  Learn about the patient’s attitude about exercise for recovery.  Do they believe that exercise will lessen their symptoms or improve function?  Are they concerned that exercise will be uncomfortable or worse, set them back again?  Another motivating strategy is to design the exercise program so that the least complicated or least stressful exercises are taught first, thus ensuring early success.  Always end a session with a successful effort.  More motivating techniques will be mentioned later.

Motor Learning

Motor learning will be viewed in this section as the process of acquiring and retaining a skilled movement or task through practice.  Motor learning is not directly observable in that it involves modification of the way the central nervous system is organized and processed; therefore, we analyze the outcomes of motor performance.  


Types of Motor Tasks:  There are three types of motor tasks – discrete, serial, and continuous.  Discrete tasks have a definite beginning and end (ex: doing a push up).  A serial task is composed of a series of discrete movements that are combined together in a particular sequence (ex: shooting a basket – the player has to squat briefly, raise the ball with one hand under the ball and one hand cupping the ball near the face, as the legs are straightened the cupping arm is extended at about a 45 degree angle, the trunk extends slightly at the same time).  A continuous task involves repetitive, uninterrupted movements that have no distinct beginning and end (ex: running).  Being able to tell what type of motor task that the patient must learn or re-learn will determine which instructional strategies would most benefit the learning style of the patient. 


Stages of Motor Learning:  The first process to learn when starting a new exercise is what to do, goal or purpose.  Then, they must learn how to do the task safely and correctly.  This involves components and sequences.  They learn what it feels like to perform correctly and often their attention needs a lot of concentration.  This is why distractions should be at a minimum.  This is also why feedback should be given in a helpful way since many errors will occur.  Eventually they will be able to monitor their own performance.  This is called the Cognitive Stage.  The patient will make frequent errors and work on fine-tuning during the Associative Stage.  Learning at this point should concentrate on producing the most consistent and efficient movements.  Performing the movements or task under different conditions forces the patient to use problem solving when errors do occur.  Less feedback is required during this stage.  The Autonomous Stage involves less and less attention from the patient so that they can do other tasks at the same time.  They should be able to easily adapt to variations in task demands.  Unless recurrences of pain or symptoms occur, the athletic trainer has very little feedback demands during this stage of learning.  The patient is likely ready for return to sports.

Influences on Motor Learning:  There are lots of influences on motor learning but here we will describe three: pre-practice, practice, and feedback.  Pre-practice Considerations include the patients understanding of the purpose of the exercise.  The more meaningful the task is to a patient, the more likely learning is to occur.  Paying attention to the task at hand also affects learning.  Helping patients focus on the attention details, especially on the outcomes, helps them to learn the task most efficiently.  Modeling actions after seeing a demonstration is an important influence on many learners.  Pre-practice verbal instructions that describe the task may also facilitate skill acquisition; however, those instructions should be succinct.  Extensive instructions may be distracting when provided early in learning.

Motor learning occurs as a direct consequence of repeatedly performing a series of movements within a task, Practice.  This is considered the singe most important variable in learning.  The amount, type and variability of practice directly affect the extent of skill acquisition and retention.  The type of skill to be learned and the stage of motor learning determine what practice strategies are more appropriate than others.  Part-practice has been shown to be most effective in the early stages of learning for complex serial skills that have simple and difficult components.  Usually it is only necessary to practice the complex parts before practicing the tasks as a whole.  Whole-practice is more effective than part-practice for acquiring continuous skills, such as running, or serial tasks in which momentum or timing of the tasks is a central focus of the learning process.  Whole-practice is an obvious benefit to learning discrete tasks.  During the initial phases of rehabilitation practice is directed at learning just a few exercises, so in the cognitive stage of learning a new task, blocked practice is a good choice, because it rapidly improves performance.  This is doing the same task repeatedly and under the same conditions in a predictable manner.  A transition to random or random-blocked practice should be made as soon as possible so that variability is introduced.  These are slight variations to the task are carried out in an unpredictable manner, or each variation is performed repeatedly before moving on to another variation.  Random-blocked practice shows rapid improvement but random practice leads to better skill retention.  Varying tasks just slightly, as in random practice, requires more cognitive processing and problem-solving than blocked.  Mental practice when combined with physical practice has been shown to enhance motor skill acquisition at a faster rate than when using physical practice alone.

Feedback is considered second to practice as the most important variable influencing learning.  Feedback is sensory information received by the learner either during or after a performance.  Two categories are broadly listed for feedback: intrinsic (internal) and augmented (external).  Feedback is also described by when it is given.  The type of feedback as well as amount and timing of feedback are decisions that effect learning.  Besides the athletic trainer, the patient should be encouraged to provide the same components of feedback after they have developed a basic level of learning.  This participation is thought to have a positive impact on learning.  If the patient has an impaired sensory system, then visual feedback is indicated for new exercises.  Later sensory feedback will help to challenge the impaired sensory system.  Traditionally intrinsic feedback has been in the form of proprioceptive, kinesthetic, tactile, visual or auditory cues and these arise directly from the performance of the task.  Augmented feedback comes often from a mechanical source or from another person.  These are sensory cues that supplement intrinsic feedback.  Sometime they can interfere with the retention of a learned task (manual guidance is thought to be detrimental to learning because it encourages dependency on feedback to do the task correctly).  Most feedback is needed in the cognitive stage.  

Use of summary feedback, particularly in the associative stage, is an effective strategy to reduce the total amount of feedback given in a practice session.  This is giving information about the average performance of several repetitions of a task.  As augmented feedback is reduced, a patient has to explore slight modifications to their movement strategies and analyze the results.  This promotes problem-solving, self-monitoring, and self-correction.  The timing of feedback should be adjusted during the learning process.  Initially, immediate feedback may be necessary for patient safety, but isn’t very good for self-regulation.  Use of delayed feedback after each repetition or use of summary feedback, gives the patient time to problem-solve during the practice.  Other timing terms used to describe feedback are concurrent (feedback that occurs during the performance of a task) and terminal (feedback that occurs after completion).  In the motor control literature, Knowledge of Performance (KP) and Knowledge of Results (KR) are feedback processes that are either immediate, post-task, augmented about the nature and quality of the performance (KP) or immediate, post-task, augmented about the results or outcome of the motor task.

	Qualities of the Learner and Instructional Strategies for the Three Stages of Motor Learning

	Stage
	Qualities
	Instructional Strategies

	Cognitive
	Must attend to the task at hand; must think about each component or step; easily distractable; makes errors and adjusts especially with augmented feedback; begins to differentiate correct vs incorrect, safe vs unsafe
	*Identify the purpose of the exercise

*Demonstrate the movements

*Initially guide or assist

*Reduce guidance when t can safely perform

*Point out distance or speed

*Break complex movements into parts

*Practice only a few tasks

*Keep repetitions low

*Provide frequent and explicit positive feedback

*Use a variety of feedback (verbal, tactile, visual)

*Introduce self-correction

Allow trial and error safely

	Associative Stage
	Performs tasks more consistently with fewer errors; executes movements in a well-organized manner;  refines movement; detects and self-corrects;  less dependent on visual or verbal  feedback; anticipates errors
	*Emphasize practice in greater number and variety

*Increase complexity of exercise;

*Emphasize problem-solving

*Avoid manual guidance

*Vary the sequence of practice

*Allow independent practice

*Introduce functional simulations

*Decrease total feedback and allow more practice before summary feedback

*Delay feedback and allow pt to detect errors

*Increase the level of distraction

	Autonomous Stage
	Performs consistently and automatically and while doing other tasks; applies learned movement to increasingly more difficult or new situations; performs more quickly for an extended time period and at low fatigue
	*Set up a series of progressively more difficult activities for independence (speed, distance, complexity)

*Suggest ways to vary original exercise and use task in more challenging situations in everyday activities

*Use little to no feedback unless potentially unsafe


Adherence

We think that effective exercise instruction includes some consideration for encouraging compliance or adherence to the exercise program.  There are many challenges to an athlete or to anyone who has to undergo an extended rehabilitation.  A positive outcome from treatment are contingent not from designing the optimal exercise program but rather from designing a program at pt will follow.  Some influential factors that promote adherence to an exercise program are:  characteristics of the patient, factors related to the injury or disorder, and treatment-related variables.  Patient characteristics are things like: memory, willingness and receptivity to change, fatigue, stress, understanding of the situation, self-perception of the degree of control of the exercise program,  and the patient’s access to resources.  Injury factors are:  acuteness, chronicity, stability of symptoms, impact on other condition present (comorbidities).  The treatment-related variables are: continuity of care, complexity of exercises, duration of exercises and program, adequacy of instruction and feedback from the AT, and input of pt into the treatment program.

	Ways to Foster Adherence to an Exercise Program

	*Explore and try to appreciate the pt’s beliefs about exercising or the value the pt places on exercising as a means to “get better.”

	*Help the patient identify personal benefits derived from adhering to the exercise program

	*Explain the rationale and importance of each exercise and functional activity

	*Identify how specific exercises are designed to meet specific patient-centered goals of functional outcomes

	*Allow and encourage the patient to have input into the nature and scope of the exercise program, the selection and scheduling of practice and feedback, and decisions of when and to what extent exercises are progressed to enhance a pts sense of self-control

	*Keep the exercise program as brief as possible

	*Identify practical and functionally oriented ways to do selected exercises during everyday tasks

	*Have the pt keep an exercise log

	*Schedule follow-up visits to review or modify exercises

	*Point out specific exercise-related progress

	*Identify barriers to adherence (not enough time in the day; discomfort; lack of equipment) then suggest solutions or modify


