Weight Training

Every physical education class uses the weight room once a week. We are limited in space and equipment so we only work on upper body lifts. Before we ever set foot in the weight room we have an extensive amount of instruction. One class period is spent covering information on strength and muscular endurance (see the following pages).  We also spend a class period in the weight room covering all the lifts, demonstrating them, and stressing the importance of safety.

We always have two (2) spotters when we lift.
We don’t allow horseplay or goofing around.
Always know what lift you are doing and how to do it correctly.
Do not attempt to lift too much; push yourself but know your limits.
Let your teacher know when lifting causes you pain.

Lifts:
Bench Press (station 1)
Percentage of Maximum Bench Press and Number of Reps changes as we go through the school year.

Dumbbells (station 2)
Dumbbell Curl (3 x 10)
Overhead Triceps Extension (3 x 10)
Upright Rows (3 x 10)
Standing Triceps Kickbacks (3 X 10)

Machines (station 3)
Seated Press (3 X 10)
Lateral Pull Down (3 X 10)
Standing Triceps Push Down (3 x 10)
Wrist Twists (3 X 4)
Butterfly (optional, 3 X 10)
Barbell Curl (optional, 3 X 10)

Core (station 4)
Pushups (5 x 10)
Sit-ups (5 x 10)
Triceps Dips (5 x 10)
Ball Twists (5 x 10)


Muscular Strength and Endurance
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Exercise experts have long emphasized the importance of cardiovascular fitness. Other physical fitness factors, such as muscle strength and flexibility, were mentioned almost as an afterthought. As more was learned about how the body responds to exercise, however, it became obvious that these other factors are vital to health, wellness, and overall quality of life.

Muscles make up over 40% of your body mass. You depend on them for movement, and, because of their mass, they are the site of a large portion of the energy reactions (metabolism) that take place in your body. Strong, well-developed muscles help you perform daily activities with greater ease, protect you from injury, and enhance your well-being in other ways. Enhanced muscular strength and endurance can lead to improvements in the areas of performance, injury prevention, body composition, self-image, and lifetime muscle and bone health.

A person with a moderate-to-high level of muscular strength and endurance can perform everyday tasks with ease. People with poor muscle strength tire more easily and are less effective in activities. Increased strength can enhance your enjoyment of recreational sports by making it possible to achieve high levels of performance and handle advanced techniques.

Increased muscle strength provides protection against injury because it helps people maintain good posture and appropriate body mechanics when carrying out everyday activities. Strong muscles in the abdomen, hips, low back and legs support the back in proper alignment and help prevent low-back pain. Training for muscular strength also makes the tendons, ligaments, and joint surfaces stronger and less susceptible to injury.

Healthy body composition means that the body has a high proportion of fat-free mass (primarily composed of muscle) and a relatively small proportion of fat. Strength training improves body composition by increasing muscle mass, thereby tipping the body composition toward fat-free mass and away from fat. Building muscle mass through strength training also helps with losing fat because metabolic rate is directly proportional to muscle mass: the more muscle mass, the higher the metabolic rate. A high metabolic rate means that a nutritionally sound diet will not lead to an increase in body fat.

Weight training leads to an enhanced self-image by providing stronger, firmer-looking muscles and a toned healthy-looking body. Because weight training provides measurable objectives (pounds lifted, repetitions accomplished), a person can easily recognize improved performance, leading to a greater self-confidence.

Research has shown that good muscle strength helps people live healthier lives. A lifelong program of regular strength training prevents muscle and nerve degeneration that can compromise the quality of life and increase the risk of life-threatening injuries.


There are 600 muscle groups in the human body compromising approximately 40% of body weight. The percentage varies with the individual’s body type and level of conditioning. No matter how well-conditioned these muscles, however, they play an important role in appearance, general health, and even digestion.

When we isolate a movement and concentrate it, we have an exercise. When we add resistance to that movement, we have strength training.

The most important factor in a strength-training program is safety. Numerous studies have proven that warming up maximizes the benefits of exercise; it also minimizes injuries. When warming-up exercises become a regular part of a person’s strength-training regimen, he gets stronger.

First of all, stretching and warming up are not the same. A warm-up is designed to increase blood supply to the muscles, raising their temperature and making them more pliable and resistant to injury. Recent experiments, for example, affirm that low muscle temperatures decrease reaction time, muscle excitability, and peak contraction force. In addition, warm-up exercises prepare the heart of increased output without shocking it.










Muscular strength and muscular endurance are distinct but related components of fitness. Muscular strength is the maximum amount of force a muscle can produce in a single effort. Muscular endurance is the ability of a muscle to exert a submaximal force repeatedly or continuously over time. This ability depends on muscular strength because a certain amount of strength is required for any muscle movement.

Weight training develops muscular strength and endurance in the same way that endurance exercise develops cardiovascular fitness: when the muscles are stressed by a greater load than they are used to, they adapt and improve their function.

Muscles move the body and enable it to exert force because they move the skeleton. When a muscle contracts (shortens), it moves a bone by pulling on the tendon that attaches the muscle to the bone. Muscles consist of individual muscle cells, or muscle fibers, connected in bundles. A single muscle is made up of many bundles of muscle fibers and is covered by layers of connective tissue that hold the fibers together. Muscle fibers, in turn, are made up of smaller units called myofibrils. When your muscles are given the signal to contract, protein filaments within the myofibrils slide across one another, causing the muscle fibers to shorten. Weight training causes the size of individual muscle fibers to increase by increasing the number of myofibrils. Large muscle fibers mean a larger and stronger muscle. 


Muscle fibers are classified as fast-twitch or slow-twitch fibers according to their strength, speed of contraction, and energy source. Slow-twitch fibers are relatively fatigue-resistant, but they don’t contract as rapidly or strongly as fast-twitch fibers. The principal energy system that fuels slow-twitch fibers is aerobic (oxygen). Fast-twitch fibers contract more rapidly and forcefully than slow-twitch fibers but fatigue more quickly. Although oxygen is important in the energy system that fuels fast-twitch fibers, they rely more on anaerobic metabolism (without oxygen) than do slow-twitch fibers.

Most muscles contain a mixture of slow-twitch and fast-twitch fibers. The type of fiber that acts depends on the type of work required. Endurance activities like jogging tend to use slow-twitch fibers, whereas strength and power activities like sprinting use fast-twitching fibers. Weight training can increase the size and strength of both fast-twitch and slow-twitch fibers, although fast-twitch fibers are preferentially increased.

To exert force, the body recruits one or more motor units to contract. A motor unit is made up of a nerve connected to a number of muscle fibers. When a motor nerve calls upon its fibers to contract, all the fibers contract to their maximum capacity. The number of motor units recruited depends on the amount of strength required. Training with weights improves the body’s ability to recruit motor units—a phenomenon called muscle learning—which increases strength even before muscle size increases.




Proper form is a main component of being safe in the weight room. It also allows the athlete to isolate muscles properly to make the appropriate strength increases. Such increases occur when muscles are contracted both with and against gravity. The popular notion of weightlifting involves motion against gravity, or what is termed positive or concentric action. It occurs when muscle tension is great enough to overcome a resistance and move a weight against gravity. In essence, the weighted resistance is lifted up, whether the exercise itself is an arm curl or a bench press.

Eccentric contraction operates with gravity. It occurs when the muscle slowly returns from a contraction to its resting length. This is also called working the muscle negatively; it stretches the muscle completely and it exercises an antagonistic muscle group.
Arm curls – the weight is lifted (concentric/positive action) toward the chest, then slowly lowered (eccentric/negative action) to the original straight-armed position. Slowly lowering the weight to its original position stretches the biceps to their maximum range and works the triceps, the antagonist muscle group on the back of the upper arm.
To maximize strength increase, athletes must learn to lower weight as well as lift them. They must be lowered slowly to provide full range of motion. Lowering them quickly fails to work the muscle properly and often results in serious injury to the athlete because of the stress it places on cartilage, tendons, and ligaments.


Another important aspect of proper form when lifting weights, is breathing. You inhale during the eccentric or negative action of the exercise. You exhale during the concentric action, when the bar is being lifted. The reasons are twofold. First, athletes are more explosive when they exhale forcefully. Forced exhalation contracts more muscles, increasing the strength of the movement. Second, excessive pressure on the vascular system is potentially very dangerous. This kind of pressure occurs when athletes don’t breathe during the concentric phase of a lift. Many young athletes believe that holding their breath gives them more power. This is not true. The harder the exercise, the deeper the exhale. Such breathing provides oxygen to the muscles, fueling them for a maximum workout. The rule is “Inhale as the weight is lowered; exhale as the weight is lifted.”

Types of Weight Training Exercises
Weight training exercises are generally classified as isometric and isotonic. Each involves a different way of using and strengthening muscles.

Also called static exercise, isometric exercise involves applying force without movement. To perform an isometric exercise, a person can use an immovable object like a wall to provide resistance. In isometrics, the muscle contracts, but there is no movement.

Isometric exercises aren’t as widely used as isotonic exercises because they don’t develop strength throughout a joint’s entire range of motion. However, isometric exercises are useful in strengthening muscles after an injury or surgery. Isometrically strengthening a muscle at its weakest point will allow more weight to be lifted with that muscle doing isotonic exercise.

Isotonic (or dynamic) exercise involves applying force with movement. Isotonic exercises are the most popular types of exercises for increasing muscle strength and seem to be most valuable for developing strength that can be transferred to other forms of physical activity.

There are two kinds of isotonic muscle contractions: concentric and eccentric. A concentric muscle contraction occurs when the muscle applies force as it shortens. An eccentric muscle contraction occurs when the muscle applies force as it lengthens.

Two of the most common isotonic exercise techniques are constant resistance exercise and variable resistance exercise. Constant resistance exercise uses a constant load (weight) throughout a joint’s entire range of motion. Training with free weights is a form of constant resistance exercise. In variable resistance exercise, the load is changed to provide maximum load throughout the entire range of motion. This form of exercise uses machines that place more stress on muscles at the end of the range of motion, where a person has better leverage and is capable of exerting more force.

A final word on weightlifting and safety. IF IT HURTS, STOP! It is important to recognize the difference between muscular fatigue and pain.


Vocabulary

Tendon: A tough band of fibrous tissue that connects a muscle to a bone or other body part and transmits the force exerted by the muscle.

Ligament: A tough band of tissue that connects the ends of bones to other bones or supports organs in place.

Repetition Maximum (RM): The maximum amount of resistance that can be moved a specified number of times; 1 RM is the maximum weight that can be lifted once.

Repetitions (Reps): The number of times an exercise is performed during one set.

Muscle Fiber: A single muscle cell, usually classified according to strength, speed of contraction, and energy source.

Myofibrils: Protein structures that make up muscle fibers.

Hypertrophy: An increase in the size of a muscle fiber, usually stimulated by muscular overload.

Slow-twitch Fibers: Red muscle fibers that are fatigue-resistant but have a slow contraction speed and a lower capacity for tension; usually recruited for endurance activities.

Fast-twitch Fibers: White muscle fibers that contract rapidly and forcefully but fatigue quickly; usually recruited for actions requiring strength and power.

Power: The ability to exert force rapidly.

Motor Unit: A motor nerve (one that initiates movement) connected to one or more muscle fibers.

Isometric: The application of force without movement; also called static.

Isotonic: The application of force resulting in movement; also called dynamic.

Concentric Muscle Contraction: An isotonic contraction in which the muscle gets shorter as it contracts.

Eccentric Muscle Contraction: An isotonic contraction in which the muscle lengthens as it contracts.

Spotter: A person who assists with a weight training exercise done with free weights.

Agonist: A muscle in a state of contraction, opposed by the action of another muscle, its antagonist.

Antagonist: A muscle that opposes the action of another muscle, its agonist.



Fill in the blank

1. A person with a ________________________________ level of muscular strength and endurance can perform everyday tasks with ease.

2. Increased muscle strength provides protection against ____________________.

3. Healthy body composition means that the body has a _____________ proportion of fat-free mass and a relatively small proportion of fat.

4. There are ________________ muscle groups in the human body.

5. The most important factor in a strength-training program is _________________.

6. The maximum amount of force a muscle can produce in a single effort is called _______________________________________.

7. Muscles consist of individual muscle cells, or _____________________________, connected in bundles.

8. Muscle fibers are classified as ________________________ or ________________________ fibers according to their strength, speed of contraction, and energy source.

9. The principal energy system that fuels slow-twitch fibers is __________________________.

10. Also called static exercise, _________________________ exercise involves applying force without movement.





Short Answer
1. What is the difference between exercise and strength training? ____________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What is the difference in the types of activities used by fast-twitch and slow-twitch fibers?_______________________________________________________________________________________________________________________________________

3. When performing an arm curl what part of the exercise is concentric and what part is eccentric?______________________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe how you should breathe while lifting weights. __________________________ ________________________________________________________________________________________________________________________________________________

5. When is it best to use isometric exercises? ____________________________________ ________________________________________________________________________

True or False

Muscles make up over 50% of your body mass. True or False

Strength training helps with losing fat.  True or False

Stretching and warming up are not the same.  True or False

Concentric contractions operate with gravity.  True or False

Holding your breath during weight lifting gives you more power.  True or False
