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Part I: Application of Fitness Principles
 
Section 1: Muscle Chart
 
	Major Muscle Groups

 
PECTORALIS MAJOR
 

	Common Name

 
 
	Joint Action

 
 
	Exercise

 
 

	 
LATISSIMUS DORSI 
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DELTOIDS 
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	QUADRICEPS
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	HAMSTRINGS
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	Common Name
 
	Joint Action
 
	Exercise
 

	GLUTEUS MAXIMUS
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	ILIOPSOAS
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	BICEPS
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	TRICEPS
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	ABDOMINALS
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	GASTROCNEMIUS 
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	Common Name
 
	Joint Action
 
	Exercises
 

	SOLEUS 
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	WRIST FLEXORS
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	  SUPRASPINATUS
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	INFRASPINATUS
[image: image14.png]



	 
 
	 
 
 
	 
 
 

	TERES MINOR
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	SUBSCAPULARIS
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	Common Name
 
 
	Joint Action
 
 
 
 
	Exercises
 
 
 
 


 
Section 2:  Anatomical Directions & Joint Movements:
 
· Anterior & Posterior - anterior means "in front of", and posterior means " in back of". 
 
· Medial & Lateral - medial means " toward the midline of the body, and lateral means "toward the side of the body or away from the midline". 
 
Muscles & Joint Movements:
 

· Flexion - bending a joint 
· Extension - straightening a joint 
 
Section 3: BASIC PHYSIOLOGY OF THE MUSCULAR SYSTEM

 
Types of muscles
· Skeletal Muscle- attached to the bones in your skeleton; strength training improves this type. 
· Smooth Muscle- produces movement in your internal organs, the stomach, for example. 
· Cardiac Muscle- the heart muscle is the only cardiac tissue in the body. 
 
Muscle Fiber Types:
 
· Slow Twitch Muscle Fibers- Red muscle fibers; contract slowly, do not tire easily, and have a large blood supply. These are the endurance fibers that are used for aerobic activities. 
 
· Fast Twitch Muscle Fibers- White muscle fibers; contract quickly, fatigue easily, and are capable of explosive muscular contractions. These fibers are used for anaerobic activities. 
 
List sports/activities that utilize each type:
 
Slow Twitch





Fast Twitch
 
 

 
 
 
 
Three Types of Muscular Contractions - muscles are capable of only two actions: contraction & relaxation.
1. 1.        Concentric Muscle Contraction - the shortening of the muscle, which results in joint movement. Free weights and resistance machines require concentric contraction.
2. 2.        Eccentric Muscle Contraction - the lengthening of the muscle during contraction.  Most experienced weight lifters refer to this type of lifting as the "negative" phase of the movement.  Warning - eccentric contraction will increase muscular soreness because of the extreme overload placed on the muscles.
3. 3.        Isometric Muscle Contraction - the muscle produces force but there is no observable movement; pushing against an immovable object is an example of isometric contraction.  The muscle does not shorten or lengthen and the joint does not move.
 
List Practical Examples for Concentric, Eccentric and Isometric Contractions

 
· Concentric 
 
· Eccentric 
 
· Isometric 
 
 
Agonist vs. Antagonist
· Agonist - the prime mover in a given exercise, or the muscle most responsible for a movement. 
· Antagonist - the muscle that makes the opposite movement from the prime mover; the function of the antagonist is to assist in joint stabilization and in braking the limb toward the end of a fast movement. 
 
Agonist & Antagonist examples:
 
 
 
 
 
 
Atrophy and Hypertrophy
Atrophy - decrease in the size of the muscle; a muscle will atrophy when the demands decrease of cease altogether; muscle tissue responds to the demands placed upon it.  A muscle that is not used, due to injury or lack of exercise, will begin to atrophy in a relatively short period of time. The less use - the smaller the muscle.  On the other hand, a muscle that is used, exercised, or forced to work harder than normal will begin to grow in size (hypertrophy).  


 
Hypertrophy - increase in the size of the muscle that results from the enlargement of individual muscle fibers; a muscle will increase in size if it is forced to work harder than normal (overload. There are two types of hypertrophy - transient and chronic.  Transient hypertrophy is a temporary enlargement of the muscle caused by increased blood flow and accumulation of fluid in the muscle.  Transient hypertrophy is temporary and disappears shortly after exercises.  It's that "pumped up" feeling you get while lifting weights. Chronic hypertrophy is permanent muscle growth due to the enlargement of the muscle fibers (myofibril).
 
Increased Muscle Mass & Metabolism - muscle cells burn calories 24 hours a day, therefore every pound of muscle that is added to one's body is like the addition of another engine to assist in utilizing the fuel that we have stored in the form of fat in our bodies.
 
Hypertrophy & Genetics - everyone has a genetic peak at which hypertrophy will end; as one continues toward their genetic peak, gains in muscle mass decrease and become harder to obtain.
Hypertrophy varies from individual to individual because of a number of factors:
· Intensity levels 
· The number of sets and repetitions 
· Nutrition 
· Rest 
· Genetic make-up (bones and muscles) 
· Genetic potential (one can only gain so much size & strength) 
· Age 
· Injury (bones or muscles) 
 
Muscular Soreness
In order to increase strength in a muscle, one must apply the principle of overload; for muscles to get bigger and stronger a progressively heavier load must be placed upon the muscles.  Whenever an increased load is placed upon a muscle, soreness will almost surely result.  The amount of muscle soreness depends on the actual activity, the conditioning level of the individual, and the intensity of the activity. 
Two stages of muscle soreness:
· Acute Muscle Soreness - the pain one experiences during or immediately after exercise.  Causes of acute muscle soreness are the accumulation of lactate (lactic acid) or shifts in fluid from the blood plasma to the tissue. 
 
· D.O.M.S. (Delayed Onset Muscle Soreness) - the pain one experiences one to two days after exercise.  The exact cause of DOMS is not fully understood but there are a number of theories.  
 
Most researchers have concluded that muscle soreness results from the injury or damage to the muscle itself (muscle fiber or myofibril).  Some have suggested that this injury or damage to the muscle is the most important step in muscle hypertrophy.
 
How do you avoid muscle soreness?  In the first two weeks of a strength-training program you will most likely experience muscle soreness and there really isn't any way around it.  Muscle soreness will be dependent upon the actual volume and intensity, especially during the first phase of a cycle.  Give your tendons and muscles a chance to adapt to the new stress by gradually increasing volume and intensity throughout the cycle.  Keep in mind that increases in lean body mass and strength also occurs gradually. 
 

Section 4: Muscular Balance Application:
 
Name 5 muscle groups that must be in balance with one another for joint stability
 
 
 
 
 
Section 5: Application of Cardiovascular Fitness:
 
F.I.T. Principle for Cardiovascular Fitness
 
· Frequency- minimum of 3 times per week, eventually overload by increasing to 5 to 6 times per week. 
· Intensity - exercise within target heart rate - or above THR if trying to improve your current level of cardio fitness. 
· Time - Minimum of 20 minutes. However, if you have been sedentary, any time devoted to exercise will lead to improvements. 
 
Examples of Overload, Progression & Specificity for Cardiovascular Fitness:
 
· Overload: 
· Frequency: 

· Intensity: 

· Time: 

 
· Progression: 
 
· Specificity: 
 
 
Section 6: Application of Flexibility
 
IMPROVING FLEXIBILITY:  To improve flexibility one must stretch the muscles farther than you are accustomed (principle of OVERLOAD). Tendons and ligaments remain a constant length; flexibility training only increases the flexibility of muscles, not tendons and ligaments.
 
F.I.T. Principle for Flexibility:
· FREQUENCY - Minimum of 3 times per week. 
· INTENSITY- The muscle must be stretched beyond its normal length, to a point of MILD tension. 
· TIME - Gradually increase the length of time in a static stretching position from 15 to 30 seconds. Increasing the number of repetitions of an exercise would also increase time. 
*FLEXIBILITY IS SPECIFIC TO EACH JOINT.
 
STRETCHING TIPS: 
· Breathe while stretching; don't hold your breath. 
· Hold each stretch a minimum of 15 seconds. 
· Do not contract your abdominal muscles while stretching. 
· Try to relax as much as possible 
 
Examples of Overload, Progression & Specificity for Flexibility:
 
· Overload: 
· Frequency: 

· Intensity: 

· Time: 

 
· Progression: 
 
· Specificity: 
 
 
Section 7: APPLICATION OF THE PRINCIPLES OF FITNESS TO WEIGHT TRAINING

 
Overload - performing exercise in greater than normal amounts to get an improvement in physical fitness (working the body harder than it is normally worked). The overload principle is the basis for improving physical fitness.
 
LIST -- Examples of Overload in weight training:
 
 
 
 
 
 
 
Progression - Gradually increasing overload throughout a training cycle or throughout years of training.
 
Specificity - Doing exercises that are specific to the fitness components that you want to improve.
Specificity & Strength Program Goals: The specific needs of the individual or sport will determine the type of training program. 
The muscle to be developed must be exercised specifically; list examples in the space below.
 
Examples Of Specificity:  
 
 
 
CHOICE & ORDER OF EXERCISE - MULTIPLE VS. SINGLE JOINT EXERCISES
 
Multi-joint exercises employ the use of more than one joint for a given exercise, therefore employing the use of more than one muscle group. Multi-joint exercises work more muscle groups than single-joint and should be completed first in the workout.
 
Examples of Multi-Joint exercises:



Agonist
 
 
 
 
 
 
Single joint exercises tend to stress the smaller muscle groups. If you work the smaller muscle groups first, they will limit your ability to work the larger muscle groups to their potential, thereby decreasing the overload that can be accomplished. 
 
 
Examples of Single Joint Exercises



Agonist
 
 
 
 
 
Question:  Why is it inappropriate to perform single joint exercises before multi joint exercises?
 
 
 
 
Part II:  REVIEW MATERIAL
 
1.  Health-Related Components of Fitness: consists of those components of physical fitness that have a relationship with good health.
 
         Cardiovascular Fitness- the ability of the circulatory and respiratory systems to supply oxygen during sustained physical activity; any aerobic activity is considered cardiovascular.
 
         Muscular Strength - The ability of a muscle to exert maximal force during a single contraction.
 
         Muscular Endurance- The ability of a muscle to apply force over a long period of time. 
 
         Flexibility - The ability to bend joints and stretch muscles through a full range of motion.
 
·          Body Composition - The ratio of fat to lean tissue, such as muscle and bone.
 
2.  Principles of Fitness: The principles of fitness affect the components of fitness
 
·          OVERLOAD- Performing exercise in greater than normal amounts to get an improvement in physical fitness (working the body harder than it is normally worked). The overload principle is the basis for improving physical fitness.  The overload principle may be accomplished by applying the F.I.T. Principle.

 
·          THE F.I.T. PRINCIPLE

FREQUENCY- HOW OFTEN YOU EXERCISE.

INTENSITY- HOW HARD YOU EXERCISE.

TIME- HOW LONG YOU EXERCISE.
 
·          PROGRESSION- a systematic increase in overload throughout an extended period of time, examples include: varying the volume and intensity of exercise throughout a training cycle or varying the FIT Principle throughout the training year.  
 
·          SPECIFICITY - Doing exercises that are specific to the fitness components that one wants to improve.


a.  Aerobic exercises to improve cardiovascular fitness

b.  Weight training to improve muscular strength and endurance

c.  Stretching exercises to improve flexibility
d.  Combining weight training and cardiovascular fitness activities to improve body composition
 
3.  CARDIOVASCULAR FITNESS:
 
Aerobic vs. Anaerobic Exercise - generally, aerobic means with oxygen and anaerobic means without oxygen; more specifically, aerobic activities are those that enable the cells in your body to utilize oxygen during extended periods of energy expenditure; anaerobic activities are those activities that are done at such a fast rate of speed (or heart rate) that your cells do not have enough time to utilize oxygen. The by-product of aerobic exercise is primarily carbon dioxide, which is expelled with an increased rate of respiration (breathing). The by-product of anaerobic exercise is a combination of carbon dioxide and lactic acid, which is the substance that makes your muscles burn when you do high intensity exercise. A variety of aerobic and anaerobic sports and activities will be discussed in class.
 
Calculating Target Heart Rate:  The Target Heart Rate is the range between 70% and 85% of Max Heart Rate. This is the working INTENSITY that one needs to attain during a cardiovascular workout in order to improve aerobic fitness.

Step #1:  220 - Age = Max Heart Rate

Step #2:  MHR x 70%

Step #3:  MHR x 85%
 
Calculate the MHR & THR for a 17 year-old person:
 
Benefits of Cardiovascular Fitness:
 
· o        Stronger heart muscle
· o        Lower heart rate
· o        Reduction in blood pressure
· o        Reduced LDL cholesterol
· o        Increased HDL cholesterol
· o        Resistance to atherosclerosis
· o        Improved coronary and peripheral circulation
· o        Reduced risk of stroke
· o        Greater chance of surviving a heart attack
· o        Improved cardio respiratory function
· o        Increased stroke volume and cardiac output
· o        Decreased resting heart rate
 
4.  FLEXIBILITY
 
Types of Stretching:
·  
·          STATIC- (stretch & hold) Slowly moving the muscle to a point of MILD TENSION and holding the position for 15 to 30 seconds. Static stretching is the safest form of flexibility training.
· BALLISTIC- (bouncing) stretching very quickly using bouncing type movements. Rapid/ballistic stretching sets off the STRETCH REFLEX, which will cause the muscle being stretched to contract, and is exactly the opposite reaction desired when stretching. 
· PNF- Proprioceptive Neuromuscular Facilitation - stretching technique that involves the assistance of a partner; the stretch is held for a period of time, 8 seconds, the muscle being stretched is contracted for a period of time, 4 seconds, and then stretched again to a greater degree for another 8 seconds. 
 
Benefits of Flexibility:
 
·          Greater work efficiency

·          Less chance of muscle injury

·          Decreased chance of back injury

 

5.  REVIEW TERMINOLOGY:
 
· Volume - The number of sets & reps used in a particular workout or phase, i.e. 3 sets of 10 repetitions. 
 
· Intensity - The amount of weight used in a set, workout, or phase; may be expressed as a percentage of projected max (1RM) 
 
· Phase - a 3 to 4 week training period within a cycle. Each phase has a specific purpose; the volume and intensity should vary from phase to phase to accomplish the principle of overload. 
 
· Cycle - a 10 to 12 week training period (periodization) with 5 separate phases, each lasting three to four weeks, the active rest phase is typically one week in length. A cycle begins with the Hypertrophy phase and ends with the Active Rest phase. 
 
· Core Lifts - Any exercise that is directly related to improved sports performance and power; core lifts are multi-joint exercises, thereby, involving the use of many major muscle groups at once. Core lifts should be completed first within all workouts; examples include: squat, bench press, power clean, and leg press. The core lifts are determined by the particular sport or activity. 
 
· Assistance Lifts - A variety of exercises that work the smaller muscle groups of the body and therefore assist with the improvement of the core lifts. Assistance lifts should always follow core lifts in the sequence of a workout. Assistance lifts are not greatly responsible for increases in muscular size, strength, or power but are necessary to accomplish muscular balance; examples include: bicep curls, lateral raises, triceps pushdowns, and leg curls. 
 
6.  MYTHS ASSOCIATED WITH WEIGHT TRAINING
 
· MUSCLE TURNS INTO FAT IF YOU STOP TRAINING- Muscle and fat are two different types of tissue; one cannot "turn into" the other. What really happens is that muscles ATROPHY, or become smaller, when they are no longer trained. 
 
· NO PAIN, NO GAIN (NO BRAIN)- There is a distinct difference between a slight burning sensation in the muscle during a hard set, and joint pain. It is not necessary to kill yourself in the weight room.  Gradually coax your body into a higher level of fitness. 
 
· ALL SUPPLEMENTS ARE EROGENIC AIDS - An ergogenic aid is a substance that will increase performance.  Vitamins, minerals, and protein powders, are NOT ergogenic aids, and do not increase muscle mass or strength.  More will be discussed on this topic later in the nutrition section. 
 
· STRENGTH TRAINING WILL IMPROVE CARDIOVASCULAR FITNESS - Strength training will lead to gains in strength and size of the skeletal muscles.  To develop cardiovascular fitness, some form of aerobic exercise needs to be done.  Strength training is an anaerobic activity and stresses a different energy system; therefore gains in aerobic fitness do not occur as a result of strength training (principle of specificity). 
 
7.  BASIC MUSCULAR FITNESS CONCEPTS
 
MUSCULAR BALANCE:  One of the most important concepts in weight training is muscular balance. Lack of muscular balance will eventually lead to injury. The easiest way to insure that workouts are balanced is to count the number of total sets that you are doing per muscle group. Performing six sets for the pectoralis major and only three sets for the latissimus dorsi will result in muscular imbalance.  The muscles of the chest are getting more work, and therefore becoming potentially stronger than the muscles of the upper back. Should the need arise that you have to exert yourself for a maximal effort, the muscles of the upper back may not be able to exert an equal amount of force, resulting in an injury. Many people experience joint injuries like tendonitis because of this imbalance.  If you know anyone who claims to have a "bad back", it may be the result of a muscular imbalance between the spinal erectors (lower back) and the abdominal muscles. This can be corrected by doing some very basic abdominal exercises; the abs are usually the muscle group that lacks strength. Following a progressive strength program will help avoid problems such as these. If your main goal in the weight room is to have a big chest and arms (guys), and your whole routine consists of bench press, dumbbell fly's, and about 15 bicep exercises then you are definitely on the road to muscular imbalance. 
 
3 FACTORS THAT AFFECT MUSCULAR FITNESS:
· OVERLOAD -To gain size and strength you must progressively overload the muscles by varying the volume and intensity. 
· NUTRITION - In order for the muscles to grow they must receive adequate nutrients. 
· REST - Muscles grow bigger and stronger when you are at rest, not when you are working out. If adequate rest periods are not allowed between workouts, gains in muscular strength and endurance will be limited. 
 
Weight Training Workout Stages:
 
· Warm-up- 5 to 10 minutes before exercise. A warm-up gets you mentally ready for exercise, and increases body temperature, which makes the muscles and joints more flexible and less prone to injury. 
· Conditioning Period- The actual workout. 
· Cool Down- a tapering off period after your conditioning that will help prevent tightness and muscle soreness. This is a prime time to increase flexibility. 
 
REST BETWEEN SETS
·  HYPERTROPHY- 1 minute 
·  BASIC STRENGTH- 2 minutes (core), 1 minute (assistance) 
·  POWER- 3 minutes (core), 1.5 minutes (assistance) 
·  PEAKING (max)- 3 to 3.5 minutes (core) 
 
A rest period of more than 3 minutes is unnecessary and will cool down the muscles and increase the chance of injury
 
REST, RECUPERATION & OVERTRAINING
 
Strength and size are gained at rest not while working out; muscles repair themselves and get stronger during the resting time between workouts. Beginners should not do more than 3 total body workouts per week. Training the same muscle group should be separated by 48 hours. Over training is a condition in which a plateau (sticking point) is reached and/or a drop in performance occurs over a period of time. The attitude of "doing six sets instead of three will increase one' strength twice as fast", and constantly attempting a max are sure ways to over train. To avoid this, follow the prescribed program through the phases. The signs of over training are listed below. If any of these symptoms are experienced for a week or more, consult your teacher or coach. However, the occurrence of one symptom is not usually cause for alarm, there may be other reasons not related to strength training that are the cause.
 
EMOTIONAL WARNING SIGNS OF OVERTRAINING:
1. 1.        An increase in nervousness or depression.
2. 2.        An inability to relax.
3. 3.        Desire to quit training, skip training, or quit during competition.
4. 4.        A mental attitude of "I don't care".
5. 5.        A drop in academic or job performance.
 
BODY WARNING SIGNS OF OVERTRAINING:
1. 1.        Extreme muscular soreness and/or joint pain the day after a hard training session.
2. 2.        A gradual increase in muscular soreness from training session to training session.
3. 3.        Decreasing body weight, when no effort to decrease weight is being made.
4. 4.        Inability to complete a training session that you normally would be able to complete.
5. 5.        A sudden increase in resting heart rate. The resting heart rate should be taken at the same time of day under the same conditions.
6. 6.        Lowered general physical resistance to colds and headaches, etc.
7. 7.        A loss of appetite.
8. 8.        A swelling of the lymph nodes in the neck, groin, or armpits.
9. 9.        Constipation or diarrhea.
Benefits of Strength and Muscular Endurance:
 
1. 1.        Greater work efficiency
2. 2.        Less chance of muscle injury
3. 3.        Decreased chance of back injury
4. 4.        Improved sports performance
5. 5.        Increased muscle mass
6. 6.        Increased muscle strength
 
 
Physical Activity References
US Centers for Disease Control (CDC)
 
 
Guidelines for School and Community Programs to Promote Lifelong Physical Activity Among Young People:
·        http://www.cdc.gov/mmwr/PDF/RR/RR4606.pdf
 
Target Heart Rate:
·        http://www.cdc.gov/nccdphp/dnpa/physical/measuring/target_heart_rate.htm
 
Physical Activity Definitions:
·        http://www.cdc.gov/nccdphp/dnpa/physical/stats/definitions.htm
 
Guidelines for Healthy Aerobic Activity: ACSM
·        http://www.acsm.org/pdf/Guidelines.pdf
 
