

KIN 162 – Advanced Fitness Assessment and Exercise Prescription



Lesson Plan Days 6 through 10
1.
Students should have a basic understanding of the structure and function of the muscular, nervous, and skeletal systems (CM-Chapter 1), the structure and function of the cardiovascular and gas exchange (CM-Chapter 2), and bioenergetics (CM-Chapter 3).  Human Kinetics offers good overview on-line courses on the topics, which can be found at http://hkeducationcenter.com/courseCatalog.cfm.

2.
Review the three basic principles of exercise physiology.  Students should know and understand basic physiological factors that determine force of contraction (i.e., strength), speed of contraction, and long-term continuation of muscle factor.  Students should also know and understand which type of motor units have greater strength, speed of contraction, and the ability to maintain long-term muscle contraction (CR – p. 111).

3.
Review the characteristics of a motor unit.  Students should know and understand the characteristics of a motor unit, the differences between slow-twitch and fast-twitch motor units, and when slow-twitch and fast-twitch motor units are used (CR – pp. 111-112).

4.
Review the determinants of force production.  Students should know and understand the primary factors affecting force production (CR – pp. 112-115).

5.
know and understand the effects of fatigue on force production (CR – p. 116) and the four main factors that affect speed of movement (CR - p. 117).

6.

know and understand the basic functional and performance differences between fast-twitch and slow-twitch motor units (CR – p. 120).

7.

Know and understand the general characteristics of the energy systems and under what intensity and/or duration the various energy systems are the primarily used (CR – p. 120-122).  Note that the phosphagen energy system has the highest power (Kcals/min) but lowest capacity (total Kcals), whereas fat oxidation has the lowest power but highest capacity.

8.

Know and understand the basic terminology related to resistance training (CR – p. 123).

9.

Know and understand the basic strength training guidelines related to isometric training, muscular endurance training, eccentric training, eccentric training, isokinetic training, and circuit training as well as the causes of muscle soreness (CR – p. 124).

10.
Demonstrate how p. 7 can be used to estimate a 1-RM when a machine does not have enough weight (i.e., multiple repetitions can be completed using the maximum weight of a machine) as well as how p. 7 can be used to determine the appropriate training resistance or weight from an established 1-RM.

11.
Students know and understand warm-up and cool-down guidelines and benefits (CR – p. 52). 

12. Students should know and understand the principles of overload, progression, and specificity, which   
were presented earlier in the semester (CR-p. 32 and CM-p. 348).

13. Review the concepts of “needs analysis, choice of exercises, order of exercises, concentric loading, 
number of sets, rest periods, the base program, and administrative variables” outlined in the course 
reader (CR - pp. 129-131).  Students should know and understand the basic program design 
considerations for resistance training, which are covered in these various concepts.

14.
Students should know and understand the following resistance training program design information that is summarized below from the textbook (CM – Chapter 15) and course reader (CR – pp. 129-134).



Components of a Resistance Training Program

•
Initial Fitness Consultation and Fitness Evaluation

•
Choice (exercise selection)

•
Frequency

•
Order (exercise arrangement)

•
Intensity or Load (weight)

•
Volume:  repetitions (reps) and sets  

•
Rest Periods      

•
Variation

•
Progression



Initial Fitness Consultation and Fitness Evaluation

•
Initial Resistance Training Status and Experience


•
Review general exercise history questions on the Health/Medical Questionnaire (CM – p. 172)


•
Five questions for client/athlete (CM - Table 15.1)



•
Are you currently following a resistance training




program?



•
How long have you been following a regular resistance training program?



•
How many times per week do you resistance train?



•
How difficult or intense are your resistance training




workouts?



•
What types and how many resistance training exercises can you perform with proper technique?

•
Perform Fitness Evaluation of Strength (e.g., 1-RMs)

•
Establish Primary Resistance Training Goal


•
Muscular endurance or more stamina


•
Muscular hypertrophy or size


•
Muscular strength


•
Muscular power or strength and speed

•
Needs analysis should be based on assessment, interests, and goals (CR – p. 129); additional questions include:


•
Who and why is someone being trained (interests & goals)?


•
Which energy system(s) need to be trained?


•
What movements, muscle groups, and muscle fiber types need to be trained?


•
What potential injury sites need to be strengthened?






Choice (Exercise Selection)

•
Influential Factors 


•
Needs analysis


•
Specificity principle (movements, muscle groups and fiber types, and areas of the body prone to injury)


•
Time available per exercise session


•
Equipment availability


•
Ability of client/athlete to correctly perform exercise and safely train

•
Types of Resistance Training Exercises


•
Core Exercises - more effective in reaching exercise goals as one core exercise an affect as many muscles or muscle groups as 4-8 assistance exercises



•
Multi-joint exercise



•
One or more large muscle groups or areas


•
Assistance Exercise – maintain muscular balance across joints, prevent injuries, rehabilitate previous injuries, and/or isolate a specific muscle or muscle group



•
Single-joint exercise



•
Recruit a smaller muscle group or only one large muscle group or area

•
Guidelines for Exercise Selection


•
One exercise per muscle group (beginner or untrained)


•
Two exercises per muscle group or different exercises for muscle group during the week or both (intermediate)


•
Client-specific exercises (severe deconditioning, low back pain, recent injury, or well-trained athlete)




Workout Frequencies per Week

•
Based on Current Resistance Training Status

•
Beginner


•
2-3 sessions per week


•
Evenly space sessions throughout week

•
Intermediate


•
3-4 sessions per week


•
Evenly space sessions throughout week


•
Consider split routine method for 4 or more sessions per week; only a part of the body is trained in each session

•
Advanced


•
4 or more sessions per week


•
Evenly space sessions throughout week


•
Consider split routine method for 4 or more sessions per week; only a part of the body is trained in each session




Exercise Order

•
Influential Factors Based on Current Resistance Training Status


•
Beginners – upper to lower body, multi-joint to single joint (large muscle groups to small muscle groups)


•
Intermediate and advanced – prioritize exercise order based on the goals of the workout with exercises for muscle groups with a higher priority being performed first followed by exercises for muscle groups with a lower priority 


•
When possible arrange exercises so that fatigue from one exercise has the least possible impact on the next exercise

•
Exercise Order Guidelines (CM – pp. 355-357 and CR – p. 132)


•
Power, other core, assistance exercises


•
Multi-joint exercises or large muscle groups followed by single joint exercises or small muscle groups


•
Alternate push and pull exercises


•
Alternate upper and lower body exercises


•
Core exercises and then assistance exercises combined with alternated push and pull exercises


•
Pre-exhaust single-joint or small muscle group prior followed by multi-joint or large muscle group


•
Used when multi-joint exercise is not completely fatiguing a targeted small muscle group


•
Leg curl to fatigue hamstrings prior to squat

•
Compound setting – alternate two or more exercises for same muscle group with minimal rest

•
Super setting – alternate two exercises for opposing muscle groups (agonist and antagonist) with minimal rest

•
Horizontal workout – perform all sets for an exercise before performing the next exercise in the workout

•
Vertical workout – perform the first set of each exercise in a workout followed by the next set of each exercise



Load or Weight (Intensity) and Repetitions

•
Influential Factors


•
Percent of 1-RM and repetition relationship (CM – Table 15.5 and CR – pp. 7 and 127)


•
Limitations in %1-RM and repetition relationship



•
Implies direct association between load and number of repetitions that can be performed



•
More highly trained clients/athletes perform more repetitions at a % of 1-RM



•
Applies only to one set, not multiple sets



•
Applies mainly to multi-joint and core exercises



•
Applies mainly to free weights

•
Guidelines for Assessing Load Capabilities


•
1-repetition maximum (1-RM) determination



•
Direct testing for 1-RM



•
Estimating 1-RM using table (CR – pp. 7 and 127 and 




CM – Table 15.5 and 15.6)


•
Percent of body-weight testing for beginners or untrained clients/athletes (CM – p. 363 and 



CM – Tables 15.8, 15.9, 15.10))


•
Repetition maximum testing for intermediate and advanced clients/athletes 



•
Establish repetition goal for exercise (e.g., 4 reps)



•
Establish weight that equals repetition goal (e.g., 4-RM)



•
Works best with lower repetition goal training programs



•
Adjusting trial load guidelines (CM - Table 15.12) 

•
Guidelines for Assigning Loads Based on Resistance Training Status and Goals (CM – Table 15.11)


•
Muscular endurance 


•
Hypertrophy 


•
Muscular strength


•
Muscular Power





Volume:  Repetitions and Sets

•
Guidelines for Assigning Volume Based on Resistance Training Status and Goals (CM – Table 15.13)



•
Muscular endurance –



•
Hypertrophy 



•
Muscular strength 



•
Muscular Power

•
Benefits of Multiple Set Workouts 


•
Multiple set workouts result in 20-30% additional strength gains or conversely, single set workouts yield 70-80% of the strength gains compared to multiple set workouts


•
Greater cellular adaptations


•
Greater release of circulating growth hormone and other anabolic hormones


•
Longer retention of strength gains and cellular adaptations

•
Disadvantage of Multiple Set Workouts


•
Multiple set training program requires more time to complete than a single set training program.


•
Multiple set training program may require longer rest interval length during the workout as well as longer recovery time between workouts than a single set training program.





Total Work = Interaction of Intensity and Volume

•
Intensity = Load, Weight, or % 1-RM 

•
Volume = Repetitions per Set and Sets per Exercise 

•
Muscle Endurance – low intensity and low-moderate volume

•
Hypertrophy – low-moderate intensity and moderate-high volume

•
Muscle Strength – moderate-high intensity and low-moderate volume



Rest Periods

•
Influential Factors


•
Intensity and/or Volume of Workout



•
Higher intensity and/or volume – longer rest periods



•
Lower intensity and/or volume – shorter rest periods


•
Resistance Training Status



•
Beginners, untrained, elderly, and populations with health concerns and special needs – longer rest periods



•
Intermediate and advanced – shorter rest periods

•
Guidelines for Assigning Rest Periods for Intermediate and Advanced Clients/Athletes


•
Resistance Training Goals (CM – Table 15.4)



•
Muscle endurance - < 30 seconds



•
Hypertrophy – 30-90 seconds resulting in higher circulating levels of testosterone



•
Muscular strength – 2-5 minutes


•
Energy System Goals



•
Phosphagens (ATP and CP) – 3-4 minutes



•
Anaerobic glycolysis – 1-minute



•
Oxidative – timed-circuit training program





Variation

•
Need for Variation


•
Avoidance of boredom and training plateau


•
Avoidance of decreases in muscular strength and neuromuscular activation


•
Avoidance of overtraining symptoms

•
Ways to Add Variation


•
Vary program variables such as choice, frequency, order, load, volume, and rest periods


•
Vary resistance training system (CR – pp.138-139)


•
Within-session variation (CM – p. 370 and Table 15.15)


•
Within-week variation using heavy and light training days (CM – pp. 370-371 and Table 15.16)


•
Between-week variation (CM – pp. 371-372 and Table 15.17)


•
Distribute variation hand-out





Sequencing Training

•
Training Sequence Targeting Maximal Strength 


•
Hypertrophy training followed by maximal strength training

•
Training Sequence Targeting Power Development


•
Hypertrophy training followed by maximal strength training followed by muscular power training

•
Training Factor Sequencing Guidelines (CM – Table 15.18)


•
Muscular endurance training of 2-4 weeks with a 2-3/1 ratio of heavy to light weeks.


•
Hypertrophy training of 2-4 weeks with a 2-3/1 ratio of heavy to light weeks.


•
Muscular strength training of 2-5 weeks with a 2-4/1 ratio of heavy to light weeks.


•
Muscular power training of 2-4 weeks with a 2-3/1 ratio of heavy to light weeks.





Progression

•
2-for-2 rule for Increasing Training Loads - if the client/athlete can complete two more repetitions than the repetition goal in the final set of an exercise for two consecutive training sessions, the load in all of the sets should be increased for the next training session; see example of 2-for-2 rule (CM – Table 15.20)

•
Review CM – Table 15.19 - examples of load increases based on training status, targeted body area, and exercise type

•
Example 16-Week Program Sequences (CM – Figure 15.1)




Sample Programs for Targeted Training Outcomes

•
Sample Muscular Endurance Program: Alternating Upper and Lower Body Exercise (CM –Table 15.21)

•
Sample Hypertrophy Program: Four Times Per Week Split Routine (CM – Table 15.2)

•
Sample Muscular Strength Program:  Within- and Between-Week Variation (CM – Table 15.23)

•
Sample Muscular Power Program: With-in and Between-Week Variation (CM – Table 15.24)




Administrative Variables

•
Equipment Available 


•
Affects choice of exercise


•
Affects execution of exercise


•
Affects number of clients/athletes that can be trained

•
Time Available


•
Affects choice of exercise


•
Affects order of exercise


•
Affects load or intensity


•
Affects volume or repetitions and sets


•
Affects rest interval length

•
Number of individuals to train


Base Program Guidelines for Beginners, Untrained, Elderly, 


and Populations with Health Concerns and Special Needs

•
National Strength and Conditioning Association (CR – p. 131)


•
10-12 repetition maximum load (10-12 reps per set at 



70-75% of 1-RM)


•
1 set progressing to 3 sets per exercise


•
Choice of exercises – large muscle group exercises gradually adding small group assistance exercises


•
Order of exercises – upper to lower body and large to small muscle groups


•
Rest periods – 3-4 minutes between sets and exercises and 48 hours between whole body exercises

•
American College of Sports Medicine (CR – p. 131 and 134)


•
8-12 repetition maximum load (8-12 reps per set; 70-80% of 1-RM)


•
1 set per exercise


•
Choice of exercises – 8-10 exercises that condition the major muscle groups of the body


•
2 days per week. 


Advanced Resistance Training Program Design


(CM - Chapter 23 and CR - pp. 131 and 136)


Program Design Factors

•
Overload Principle - greater than normal work demands

•
Progression - increasing workload over time

•
Specificity - training specific movement patterns, muscle groups, muscle fiber types, and energy systems


•
More similar the training activity is to the actual sport movement, the greater the likelihood that there will be a positive transfer to the sport


•
Design program to include at least one exercise that mimics the movement pattern of each primary skill of the sport


•
Force generation at rapid speeds requires the personal trainer to select power exercises and assign moderate loads to allow the athlete to perform exercises explosively


•
Examples of sport-specific exercises (EB - Table 23.1)




Periodization of Resistance Training

•
Definitional Concepts


•

Systematic process of planned variations in a resistance training program over a training cycle


•
Organization of training into a cyclic structure in order to attain the optimal development of an athlete's fitness level and performance capacities


•
Theoretical basis for changing workouts thereby enhancing the development


•
Key is to change intensity (load) and volume (total work or reps X sets) in a systematic manner to stimulate both neural and tissue factors involved with the development of muscular strength and power

•
Cycles


•
Macrocycle



•
Largest cycle or division typically lasting an entire training year but may range from a period of many months up to 4 years (e.g., Olympic athlete)



•
Consists of 2 or more mesocycles


•
Mesocycles 



•
Lasts several weeks to a few months depending on the goals of the athlete and numbers of sport competitions contained within the period



•
Often begins with a high volume and ends with a high intensity designed to achieve the training status of the overall program objectives



•
Consists of various phases (microcycles) of training concluding with a peak


•
Microcycles



•
Lasts from 1 to 4 weeks



•
Includes daily and weekly training variations




•
Organized so optimal value can be obtained from each training session thereby keeping the exercise stimulus effective


•
Transitions 



•
Time for recuperation from the stress of training while still attempting to maintain the developed fitness



•
May be located between mesocycles and/or macrocycles

•
Phases


•
Hypertrophy phase 



•
Develop a muscular and metabolic base for more intense future training



•
Include both sport-specific and nonsport-specific exercises



•
High volume and low intensity training


•
Strength phase



•
Increase maximal force capabilities



•
Sport-specific exercises



•
Moderate volume and intensity


•
Strength/power phase



•
Increase speed of force development and power



•
Integration of sport-specific power/explosive exercises



•
Low volume and high intensity


•
Competition or peaking phase



•
Attain peak strength and power



•
Sport-specific resistance training program



•
Very low volume and very high intensity


•
Active rest phase



•
Allow physiological and mental recovery



•
Limited low-volume and low-intensity resistance training

or performance of physical activities unrelated to the athlete's sport


•
Repeating the set of 5 mesocycles more than once a year has been shown to optimize strength and power gains

•
Variation


•
Variation is the vital factor for long-term program design


•
Variations in exercise selection for the same muscle group result in greater increases in strength and power than a program with no variation in exercises




Linear Periodization Model

•
Involves gradual and continual increases in training intensity and gradual and continual deceases in training volume from one mesocycle to the next

•
No variation in the assigned number of sets and repetitions (volume) within each microcycle and very little if any within each mesocycle

•
Weekly variations in the core exercises involve alternating the RM training load (intensity) between a "heavy" day (100% of the assigned training load), "light" day (10-30% lighter load than heavy day), and/or "moderate" day (5-10% lighter load than heavy day) depending on whether there are 2 or 3 workouts in a week

•
Review summary of the program design of a linear periodization program for core exercises 


(CM - Table 23.2)

•
Review sample of three-day linear periodization program (CM - Table 23.3)



Nonlinear (undulating) Periodization Model

•
Involves within-the-week or microcycle vacillations in the assigned training intensity (load) and volume (reps X sets)

•
Review summary of the program design of a nonlinear periodization program for core exercises 


(CM - Table 23.4)

•
Review sample 4-day nonlinear periodization program (CM - Table 23.5)



Effectiveness of Linear and Nonlinear Periodized Programs

•
Both are very effective in promoting long-term design for improving strength, power, and related sports performance

•
Nonlinear periodization appears to be more effective than linear periodization

•

Nonlinear periodization appears to be more effective for in-season training as frequency is reduced and volume of training is adjusted in relationship to the number of competitive events and the volume of sport practice

15.

Students should know and understand Yakalev's and Klavora's models of supercompensation, Matveyev’s model of periodization,  overview periodization schedule,  mesocycle period of weighlifter training for nationals, shotputter training for the Olympics, macrocycle for a team sport, and hypothetical model of strength training associated with Matveyev's periodization model which are attached to the lesson plan.
16.
Students should know and understand the other types of resistance training systems outlined in the course reader (pp. 138 and 139). 
17.
In the weight room (YUH 202) during the activity portion of class periods, students should complete their one repetition maximum (1-RM) for at least 8-12 exercises if necessary.   They should record the 1-RM on pp. 8 and 9; p. 8 or 9 should be given to the instructor.  Students who have completed their one repetition maximum (1-RM) for at least 8-12 exercises should complete the resistance training workouts beginning with a Base Program Workout (CR - p. 10 or 11) and progressing sequentially through the workouts on pp. 10-19.  Each workout should be turned into the instructor at the end of class.  Remind students that they need to use their time efficiently during the activity portion of the class.

