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Stanford University

Strength and Conditioning

Fellow Cardinal –

Welcome to summer!  Summer time should represent many different things.  First, time to relax and get away from your rigorous academic studies.  Second, time to spend with your family and friends away from campus.  Third, as an NCAA Division I Athlete, this time is critical in your preparation for the up coming season.
Enclosed you will find a comprehensive explanation of our strength training program.  What we do and why we do it.  There are numerous ways to gain strength and power, both in and out of the weight room environment.  We only use purposeful, prudent, practical, and safe programs here at Stanford University.  

As a vital component of the excellence associated with Stanford Athletics, you must intelligently prepare your body for competition.  I strongly urge you to adhere to the program we provide for you and not a “magical” program from other so called “gurus”.  From your experience, you understand how difficult and uncomfortable our program is at times.  Competitive athletes endure these times of commitment and envision championships.  It is your responsibility to perform the work that needs to be done.  I saw you accomplish this during the school year, now you must do the same when no one is watching.

If you have questions over the enclosed material, or other information I may be able to help you with, please don’t hesitate to contact me in any manner.

Best Wishes,

Andy Campbell

Asst. Strength and Conditioning Coach

Stanford University

Arrillaga Family Sports Center

Stanford, CA 94305-6150

Office: 650-725-1048

Fax: 650-725-8642

Email: andy.campbell@stanford.edu
STRENGTH/POWER TRAINING PRINCIPLES

The six checkpoints below are an outline of the Cardinal Strength philosophy.  Maximum gains will not be obtained if these six checkpoints are not observed.

1. Full range of motion exercises: Raise and lower the weight through the muscles full range of motion.

2. Allow the muscles to raise the weight: Eliminate all arching, bouncing, throwing, and jerking movements while raising the weight.  Essentially, you must control the weight and allow yourself, not momentum, to perform the work.

3. Emphasize the lowering of the weight:

A. Lower the weight in a controlled manner, do not drop the weight.

B. The muscle that is used to raise the weight is the same muscle used to lower the weight. Use 3‑5 sec as a guideline to lower the weight.

C. You can lower approximately 40% more weight than you can raise.  This is why we emphasis the lowering phase of the exercise.

4. The point of momentary muscular fatigue (MMF) has been reached when the athlete can no longer properly raise another good repetition. Each set must be performed with an all‑out effort to MMF.

5. Recovery between sets should be approximately 90 seconds.  This recovery time should gradually decrease to approximately 60 seconds between exercises. *The exception to the rule is during multi-set routines, where the recovery time should be approximately 90-120 seconds (1½-2 minutes) between sets.
6. Supervision: Athletes should be paired off so that every repetition of each exercise is supervised to guarantee proper execution. 

Responsibilities of the spotter include:

A. Prevent injury – no arching, bouncing, or jerking of the weights.

B. Record all pertinent workout data on a workout card.

C. Record only repetitions lifted, not the forced/negative repetitions.

D. “Coach” the lifter – don’t just spot.  Verbally encourage the lifter to exert an all‑out effort.  Communicate and evaluate the lifter’s repetition quality and duplication.

E. Make the workout as hard and intense as possible for the lifter.

THE REPETITION

Perhaps the hardest idea for most athletes to come to grips with is how simple exercise really is. Most information, both commercial and personal, is conflicting, leaving players confused. The fact is results can come from any type of progressive exercise, which is good because it allows for differences in a coach's abilities and situations to produce at least some results. However, the potential to train people in different ways has athletes swimming through a sea of information based on anecdotal evidence, past experience, “research” publications, and the current program at “Big Time U.”

Players looking for the “answer” to their strength training problems need only look at the way they actually train. Do you work hard? Do you train consistently? Do you train during the in-season? Is the training closely supervised? Can you do basic exercises? Can you perform a repetition properly? Before one goes about evaluating programs, set and repetition schemes, the “exercise of the month”, or the latest training “secret”, one should make sure that the fundamentals are being done properly. The most basic part of strength training is the properly performed repetition. It is also the most difficult to execute.
Uninformed strength training can be mysterious. There are many “experts” willing to sell their advice. “Magical formulas”, buzz words, organizations, and certification tests all serve to make proper exercise appear as something that only a few people know the secret. The purpose of this manual is to show you how simple, practical, and effective training can be. You will learn what you need in order to organize and implement effective training, but there are many subtleties that are difficult to articulate and can only be learned by participating in and supervising workouts.

The fundamentals of exercise are such that you probably know more than you suspect. Too often we leave common sense to the experts. Consequently, many coaches and athletes do not understand what the immediate consequence of strength training should be. They spend time dreaming up complicated schemes and routines designed to develop nonexistent trainable muscular properties such as “basic strength”, “speed strength”, “endurance strength”, and “explosion.” Let's set the record straight once and for all. Despite all the theory, you cannot change the chemical composition of muscle fibers by changing sets, repetitions, and speed of exercise movement. It is important to understand that strength, power and short-term muscular endurance are different expressions of the same thing and are not separable training entities. If you improve one, you improve all three.

The immediate purpose of strength training exercise is to fatigue the muscles. Think about this point for a moment. Now relate the implications to the way that you train. A clear understanding of this point simplifies the evaluation of different exercises, equipment, and training schemes. The best methods produce the greatest amount of fatigue, in the shortest amount of time, and in the safest way possible.

The purpose of a properly performed repetition is to produce tension in the muscle, which repeated for a short period of time will fatigue the muscle. To do this in the most efficient way possible we need to be aware of six coaching points:

I. Minimize momentum.

II. Pause in the contracted position.

III. Emphasize the lowering phase.

IV. Body position and leverage.

V. Constant tension.

VI. Repetition replication. 

I. Minimize Momentum. 

If you move a weight too quickly, it will increase in speed to the point of actually traveling on its own. The increase in momentum will take tension off the muscle, making the exercise both easier and more dangerous, the two things one tries to avoid when training. Care must be taken to lift the weight slowly and under control. This does not mean that there will never be a time when you do not try to move the weight with as much effort as possible. As the exercise continues, the muscle gradually fatigues to the point that the force generating capabilities is not much greater than the weight it must overcome. At this point you can push, or “explode,” with as much effort as possible, but the weight will move slowly because of muscle fatigue and ensuing decrease in strength. Therefore, at the beginning of the set, you must hold back somewhat. As the set continues, the repetitions will be performed with increasing effort, until the end, when the effort is maximal and speed of movement is very slow or nonexistent. According to the size principle of muscle fiber recruitment, it is the “intent” to raise the weight fast that is the key to developing explosive power, not that the weight itself actually moves fast. In fact, if the weight can be moved fast, it is not heavy enough to stimulate maximum strength and power gains. In practice, this means it should take at least one or two seconds to lift the weight. This will insure safety and minimize momentum. To lift the weight any faster would be throwing it, and throwing weights will not do much to increase strength.

II. Pause in the Position of Full Muscle Contraction.

Once raised, the weight should be paused momentarily at the highest point, or where the muscles are in the fully contracted position. This serves two purposes. First, it helps minimize momentum. Second, it demonstrates to the coach and the athlete that the weight was lifted and controlled, not thrown into position.

III. Emphasize the Lowering Phase of the Lift. 

Lifting the weight is one half of the exercise and lowering the weight is the second half. Because you can lower approximately 40% more weight than you can lift, you will use fewer muscle fibers in the lowering phase unless you: 1.) Allow more time to let the weight down or 2.) Add more weight during the lowering phase. A good rule is that it should take three to five seconds to lower the weight. Lowering the weight any faster would be dropping it, and just as throwing a weight up is an inefficient and dangerous way to train, dropping weights will do nothing to develop strength and muscle.

Using the leg extension as an example, the exercise should be started slowly and smoothly and raised at such a speed that the quadriceps are under tension throughout the full range of motion. At full extension, the athlete should pause for a second. If the weight stack floats, “recoils,” or travels on its own past the point of the momentary pause, then the weight was lifted too fast. After the pause in the contracted position, the trainee should slowly release the tension on the muscle until the weight begins to lower at a constant speed. If the weight begins to accelerate, that is, the speed begins to increase while being lowered, then the weight is being lowered too fast. When in doubt, lift and lower the weight slower, not faster.

IV. Body Position and Leverage. 

Body position and leverage are the next important points for safe and efficient exercising of the muscles. Leverage on most exercises can be improved to make the exercise easier. By arching the back, the bench press, seated press, arm curl and front raise exercises can be performed easier. You can even use more weight and appear to be stronger. Lifting more weight for the sake of lifting more weight, with no regard for how it is lifted, may be fine for the ego, but does not necessarily translate to stronger muscles. Remember, if the leverage is right, you can lift the world. We have a leg machine in our facility that is very leverage dependent. If the seat is adjusted two inches one way or the other, it may cause the athlete to be able to use +/‑ 50 pounds, and because of this we must be consistent with our seat positions. The same is true when the body is out of position while performing exercises. Since the goal of exercise is to fatigue the muscles, we should seek to make the exercise as hard as possible, which means you should use the leverage or body position that allows for the greatest range of motion, within reason of safety and comfort. Many athletes are unaware of their body when they lift. They squirm, twist, and use spastic motions while trying to obtain another repetition. They adjust their body, seat height, or machine to give them better leverage. All of these adjustments serve to make the repetition easier.

V. Constant Tension. 

The final coaching point is constant tension. This is a subtlety that separates skillful trainees from beginners. When performing exercise, the muscle should be forced to work through a full range of motion under a constant load. Too often trainees let their concentration slip as the exercise becomes uncomfortable and they seek relief by resting part way through the repetition or bouncing the plates off the weight stack. Recalling the leg extension example, when the unskilled trainee begins to lower the weight and the lever arm approaches the lower half of the range of motion, they will sometimes let the tension off the muscle and the weight will accelerate. Then, using this increased momentum, they will bounce the plates off the weight stack in order to get the exercise moving again. The trainee should lower the weight slowly and smoothly and then “turn around” the weight in the same fashion. 

Pumping up a tire is an excellent analogy to keeping constant tension on the muscle. If you were trying to inflate the tire ‑ trying to increase the pressure or tension in the tire to a maximum level ‑ while somebody else was letting a little air out as you worked the tire pump, what would your results be? So it is with training muscles. You may get the job done, but in a much less efficient manner than doing it the right way. This does not mean that we never take the tension off the muscles we are working. It does mean that for as long as possible during a set we will keep constant tension on a muscle. When we cannot do any more perfect repetitions we may then have to take a few breaths in order to continue. In exercises that involve large muscle structures, such as a leg press, we may have to take several breaths. We will continue to record these repetitions, as long as the “pit stop” does not become excessive.

VI. Repetition replication. 

When you begin an exercise the first repetition you do is the most important. Your goal is to block out all distractions and perform the perfect repetition. The weight should be raised smoothly, paused in the contracted position and lowered slowly to a full stretch. When you begin the second repetition, it is now the most important and should be performed in the exact same manner as the first repetition. Your goal is to replicate perfect repetitions. If we were to videotape a set of repetitions, we shouldn't be able to notice a difference in the repetitions when the tape is played back.

Keep in mind that the purpose of a properly performed repetition is to eventually develop a level of strength we do not have. It is not to demonstrate a level of strength we wish we had. There are some exercises that have been touted as being great for training athletes that break all three rules of a properly performed repetition. These include power cleans, snatches, push presses and a host of other Olympic lift variations. These lifts rely on momentum, leverage, complicated technique, and little or no constant tension on the involved muscles, and no negative or lowering portion of the exercise. Is this really a productive way to train? Decide for yourself.

Most coaches are result oriented. Some believe the result of strength training should be to make the weights go up and down. Some believe the result should be an athlete who can bench press a certain amount of weight and who can have their name on a record board. But your muscles do not care if the weights go up or down, or even if there are any weights at all. All the muscle cares about is how hard it is being forced to work. The immediate result of properly performed exercise should be greatly fatigued muscles. It all starts with the properly performed repetition.

THE IMPORTANCE OF PROGRESSION

The most important component of successful training is an unremitting desire to progress. Athletes and coaches sometimes become frustrated by the lack of gains their “program” delivers. This often leads to a search for magical solutions, food supplements, exercises and equipment. The “program” will be changed, perhaps changing exercises, sets, repetitions, percentages or speed of movement. After another period of unsatisfactory results, new gurus will be consulted and the program will change again. All the while, the answer to their problem is too simple to be seen.

Athletes sometime seek the “secrets of strength” from the Biggest Guy in the Gym. Their conversation will go something like this:

Small guy: “I just can't seem to get my legs to grow.”

Biggest Guy in the Gym: “What are you doing for your legs now?”

Small guy: “What you told me to do.  Leg press ‑ three sets of ten, leg curls ‑ four sets of eight, and leg extensions ‑ five sets of five.”
Biggest Guy in the Gym (Looking up, thinking real hard.): “Well, its obvious to me you need to be doing wide leg press for five sets of eight, leg curls for 10, 8, 6, 4 pyramid and leg extensions super‑setted with depth-jumps.”

Small guy (Humbled and grateful to be in the presence of a weight guru.): “Thanks for the advice, man. I can't wait to try my new program. I know this one will work.”
And the small guy is off on his new program, conveniently forgetting that it was the Biggest Guy in the Gym that gave him his first program that produced unsatisfactory result in the first place. And the Biggest Guy in the Gym, enjoying the role of mentor, forgetting his original advice, never tells his students to train harder on the program they have.

We have quit relying on hand‑me‑down information. Do you really think you can change the chemical composition of muscle fibers by changing sets, repetitions and speed of movement? Muscles are not that smart. They do not have “eyeballs” that allow them to “see” a “program” or if the resistance comes from a machine or barbell. Yet many people have devised very complicated ways to train that are hard to understand, that they probably don't understand, and we're sure the muscles don't understand. This has resulted in such things as pyramid up schemes, pyramid down schemes, power pairs, percentage training, five sets of five, and a favorite misguided approach ‑ “periodization”. All these methods assume that there is a magical muscle making formula that you can just plug into and get results. Periodization takes the ridiculous to absurd by making the formula an almost epic‑like journey that takes a person through distinct phases of “hypertrophy”, “basic ​strength”, “power” and “active rest”.

Reality is something different. The body changes by a force of will. Strength training, to be productive, must be difficult and progressive. But the progression need not be difficult to understand. Each workout, on each exercise, one must try to increase the weight or the repetitions. This is called the double progressive method of overload and it is the most effective way to improve.

An athlete who could improve one repetition every workout would experience phenomenal gains. For example, let us say we are doing a dumbbell military press in the 8 to 10 repetition range on Monday, Wednesday, and Friday.

Week 1
Monday 
60 lb. for 8 repetitions

Wednesday 
60 lb. for 9 repetitions

Friday 

60 lb. for 10 repetitions

Because we have reached 10 repetitions, it is time to go up a small amount

Week 2
Monday
65 lb. for 8 repetitions

Wednesday
65 lb. for 9 repetitions

Friday

65 lb. for 10 repetitions

Week 3
Monday
70 lb. for 8 repetitions

Wednesday
70 lb. for 9 repetitions

Friday

70 lb. for 10 repetitions

At first it does not seem like much is happening here, but let's take a closer look.  Training three times a week, that is 156 workouts a year. If we are going up in weight 5 lbs. every 4 workouts... 156 workouts per year/4 workouts = 39 increases and 39 increases times 5 lbs. per increase = 195 lbs. per year!  Not bad for dumbbell military press!
Is this possible?  We have never seen an athlete who could increase a repetition every workout, but there will be times that your progress will amaze both yourself and your coach. For the more experienced trainee it can be frustrating training for weeks to add only one repetition. But even if you add only one repetition every three weeks, that is still twenty‑five pounds a year, which would translate into one hundred pounds over the course of your college career.

A repetition is a huge increment and needs to be broken down into an ...inch!  Make every inch of every repetition count. Don't cheat yourself by using momentum for one inch. Make progression the driving force in your workouts. Try to add one repetition each time you train, or add a half of a repetition, or six inches, run a little longer, sprint a step more, improve one inch.  Demand improvement from yourself each time you train. Refuse to replicate previous results.
In the short run you are trying to add repetitions. In the long run you are trying to add weight. Small increases over time will get you were you are trying to go, and when you can curl 150 pounds for ten strict repetitions, your arms will be as big and as strong as they will ever be. Do not look for magic. Ultimately, you will determine your results, not the program, the coach, or the equipment. Look to yourself ‑ your motivation and effort ‑ for the answers.
INTENSITY and TIME

Below a certain level of intensity, strength training will do little for you. If you are capable of lifting two hundred pounds for eight repetitions, and you stop at seven, it should be obvious that the exercise was not as productive as it could be.

The one thing that separates strength training exercise from other types of exercise, such as running or biking, is that it is much harder to do. The dramatic changes that occur in the body as a result of lifting weights are due to the intense nature of the exercise. There is simply no other way of working the muscles as hard with any other type of training.

Beyond what is needed for daily tasks, the body does not want to put on a large degree of muscle. The tissue is metabolically costly, meaning that you have to feed it to keep it alive. And of all the things your body needs to do to survive, conserving energy is number one. It needs this energy to produce the heat that allows for daily living. In the Cave Man days, carrying an extra thirty pounds of muscle was of no advantage when the famine came! For this reason, to get stronger and more muscular, you had better give your body a real good reason to do so!

You must place your muscles in a critical situation. The effort level must be maximal. Your brain will only recruit the minimum number of muscle fibers necessary to do the job. This is why you must do as many repetitions as possible. “As many as possible” is a confusing point for many young trainees. Some think that when the exercise is uncomfortable they have done as much as they can. Or they may think that when they have reached ten repetitions that is all they can do. Let's set the standard right now. When you think you have done as many as you can, imagine that your life depends on you getting one more repetition. Literally believe that if you do not get one more, you're done for. If at this point you can't do another repetition, try to get a half of a repetition more. Then try to get a quarter of a repetition. Try to move the weight one inch. When you cannot move the weight a fraction of an inch more, you have finished a proper set. You have successfully completed the exercise and you should feel proud of your effort.

Don't make the mistake of thinking you can make up for this effort by doing more work at less intensity. Given enough time, almost any size muscle can do almost any amount of work. This is called labor and it has nothing to do with strength training.

As fatigue sets in on the playing field, you are gradually bringing more fibers into play. It could be during towards the end of the game or halfway through practice. If your training consists of a few heavy repetitions or stopping your exercise short of fatigue, you'll eventually be using muscle fibers on the field that you didn't strengthen in the weight room.

Suppose you have a stick of dynamite in front of you. If you took a hammer and lightly tapped it, nothing would happen. You could literally hit it forever without it exploding.  But one strike with enough force behind it will set off a huge explosion. And so it is with your strength training. The amount of work you perform has nothing to do with your strength development.
Muscle responds to tension over time. You can get stronger performing almost any number of repetitions. Performing only a few heavy repetitions is more dangerous, too time consuming, and not specific to the muscular needs of the athlete. The competitive weight lifter has needs specific to their sport, while the athlete has needs specific to theirs. The longer the tension is applied to the muscles, the more fibers that can be activated. Research and our experience shows that the best results will come from training the muscle to fatigue within the anaerobic time frame of approximately 30 to 90 seconds. Assuming about five or six seconds to complete a repetition, this would be a repetition range of about five to twenty. Each individual responds to some repetition ranges slightly better than others depending on such factors as neuromuscular efficiency, muscle fiber type, and lever length. We will usually use about eight to twelve, though this can change for individual needs and variety sake.

There has been much written about the “best” set and repetitions scheme without anybody really defining what is being talked about. When discussing the number of repetitions, we are really talking about the amount of time. If someone states that five sets of five is the best set and repetition scheme, are they really saying that the best way to work the muscle is with two and half minutes of work broken up into five 30 second segments? When they then prescribe three sets of ten for another exercise, are they saying that this muscle needs three minutes of work broken up into 60 second segments? Why should it change for different exercises? What are we talking about here? The fact of the matter is that muscles don't count repetitions. The majority of the research has indicated that one to three all-out sets are equally effective.

There are no magical formulas in strength training. An athlete can spend 30 minutes in the weight room or three hours and accomplish the same thing. But as the intensity of the work increases, the amount of work must decrease disproportionately. For instance, if you were to walk at two miles per hour (mph), you could continue that pace indefinitely. If you were to increase that to four mph, you would be able to keep at it for about eight to ten miles. Double that to eight mph and two miles would be about all you could stand. Increase the pace to 16 mph and 200 meters will have you wiped out.

Not only must the amount of work decrease when the intensity increases, the frequency of the workouts must decrease also. Make no mistake about it; if you train hard enough to induce the physiological change you are looking for, you will need to recover from it. Plain and simple, the only people who can lift every day are those that don't lift hard. While you may be able to do a walking and jogging program every day, just try a hard sprint workout every day and see how long you last. You must recover from hard exercise, which is the only kind of exercise that can make dramatic changes in your body. For this reason, we never train more than three days a week.

Strength training at Stanford University is not a recreational activity and this is not intramural athletics. Consequently, the amount of time you take between exercises will affect how much weight you can lift. If one lifter decreases the amount of time it takes to do his workout, he will find that he can't use as much weight. And if another lifter increases the amount of time to do his workout, he will be able to lift more weight than if he takes less time. But if both lifters are increasing in strength, then it becomes completely relative. And when the slow worker decreases their rest time, they will find that they can do less, much less, than the athlete who had conditioned him or herself to move quickly through the workout. Decreasing the amount of time it takes to complete a workout is an excellent way to increase the intensity of the workout. It is also a great way to develop “metabolic” conditioning that can be transferred to the playing field.

At Stanford, most sets are not terminated short of fatigue. Our workouts are brief by necessity. We are far too demanding on our athletes for them to perform more work while being less efficient.  It is not that one to three sets per exercise and thirty to sixty minutes of lifting is the magical amount.  It is all that can be tolerated.  Inexperienced athletes who question the effectiveness of this have never experienced a properly supervised workout. We have supervised thousands of workouts of some the toughest and strongest people around and we have never been asked to do more than three sets of leg press. And we have never been asked if the workout could be repeated again. The name of the game is effort, and as a Cardinal athlete you are expected to train as hard as possible.

SUPERVISION and MOTIVATION
Supervision and motivation will determine the results of the strength and conditioning program. The major advantage of the Cardinal strength program is the ability to train our players on an individual basis. Whether 1st or 3rd team, you will be supervised each and every workout by a full‑time strength coach, student intern, or fellow athlete.

Proper supervision ensures that the athletes are following all of the checkpoints of a properly performed repetition, training at the appropriate intensity, making progressions in weight and/or repetitions as needed, and that they are not performing exercise haphazardly. Supervising or coaching an athlete in our strength training facility is a skill that requires experience, practice, a general knowledge of proper strength training principles, and enthusiasm. We will never merely move from exercise to exercise, staring at the clipboard as our partners perform their set. Each and every set should be a charged, exciting event to try to either increase the number of repetitions performed, increase the amount of weight used, or both. The following are guidelines to use when supervising an athlete through a set of an exercise:

1. “Coach” the athlete during their set. Make sure they are adhering to the checkpoints of a properly performed repetition. If not, then the appropriate correction needs to take place. 

2. Encourage the lifter when the exercise is being performed properly and discourage when performed improperly.  Communicate constantly, what is being performed right, what is being performed wrong, let the lifter know.

3. Use verbal encouragement. Find what “buttons” to push on the lifter that will increase effort level.

4. When assisting, help just enough to keep the weight moving but do not lift the weight for them. Do not be eager to jump in and help, let the athlete earn the repetition but at the same time do not allow the athlete to struggle with the weight to the point where the bar is beginning to reverse its direction. 

5. Do not touch or place your fingers on the bar while the weight is being raised and lowered. If the weight is moving, keep your hands off it.

6. Do not invade the lifter’s space. Stand away rather than in their face until it's necessary to step in and help.

7. Do not let the lifter “perform” for you. Force the athlete to draw deeper into him or herself as the intensity of the exercise increases. Do not turn the lift into a dog and pony show.

Learning to become a competent strength training spotter gives you greater insight into your own strength training. Spotting is a self‑educating experience by which you can grasp expectations, justify every repetition, and gain a more practical understanding of human physiology and psychology.

Competent supervision is a cultivated talent that evolves with practice and concentration. It is not simply assisting a partner. Even the highly motivated athlete benefits from an adept spotter. Spotting involves the investment of time, effort, and concentration into fellow team members. Learning how to spot will improve the quality of work performed. Informed athletes will increase their confidence in the program, stimulate a greater enthusiasm for training, and augment the credibility of the routine.

Each spotter should have an unrelenting desire to make the lifter better. There is no accepting less than a maximum effort. Other points a spotter needs to know include:

A. Sense of time: The greater the duration of the workout the less intensity of effort. Spotters need to be aware of the total workout time.

B. Target repetitions and weights: The spotter tells the lifter what is needed in order to improve on previous efforts.

C. Seat settings: Consistent seat changes will avoid inconsistent performances.

D. Proper breathing: Lifters should never hold their breath while training. Do not be concerned when to breathe in or out. Be concerned with just breathing.

E. Expand the tolerance for physical discomfort.

Motivation is a true art form. Enthusiasm is contagious. Nobody wants to be around someone who acts tired, lethargic, lifeless and apathetic. The best way to motivate other people is to first get you motivated. You should approach every workout, practice and meeting with enthusiasm. Anybody can yawn, close their eyes and think of a hundred reasons why they should be somewhere else. The surest way for a player to gain the respect of his teammates is to provide the excitement and encouragement that others can feed off of.  One of the best motivators of people is past success. This is one reason why we track our workouts carefully. Athletes who see improvements on an almost daily basis have a good reason to continue to train.

Credibility will also inspire your teammates and training partners. If you train hard, it is much easier to push the people you work with. Your credibility as a spotter and teammate is undermined if you do not train hard. As an athlete at Stanford University, you will find that the best way to lead is by example. You will get the most work out of the people you supervise when they see you working.

External motivation in the Cardinal weight room comes from many sources. We have great facilities with top-of-the-line equipment, computer-tracked workouts, and stereo. Our coaches and student interns are as excited about each workout as the first one. You have teammates who train hard. All of these things help to make each workout as fun and productive as it can be. But external motivation can only sustain you for a while; ultimately, you will have to reach into yourself for the true motivation that will carry you through your athletic career and then through your life. Think about why you play. Think about what it means to be an athlete. You only have one college career. Refuse to be average. Understand that as a Cardinal Athlete, you are with a special, select group of people. If it were easy, then everybody would be doing it. Do not play at strength training. Make the most of it.

POWER DEVELOPMENT:

THE PROPER APPROACH

Dr. Bob Christina, renowned motor learning expert, states “It is the intent to raise a weight fast that is the key to developing explosive power, not that the weight itself is lifted fast.”  Observe the raising speed of a power lifter attempting to bench press a heavy weight.  He pauses momentarily with the bar touching his chest and then tries his earnest to “explode” – raising the weight as fast as he can.  It is the power lifter’s intent to raise the weight fast.  The bar however, moves in a smooth and controlled manner.  This occurs because the weight is heavy enough, and the form required is strict enough, to eliminate momentum.  How your muscles connect to the nervous system is the primary factor determining the potential magnitude of your explosiveness… not how fast you can jerk a weight around in the weight room.

We generally set a repetition range for most exercises.  During the first few repetitions of an exercise, the weight is too light to exert an all-out effort.  With each succeeding repetition, more fibers are gradually brought into play.  The muscles gradually fatugue.  If you are using the proper training weight you can try to explode on the ninth and tenth repetition.  At this point the weight will feel just like the maximum repetition of the power lifter.  The last few repetitions are the hardest and most important.  These are the repetitions most people don’t perform.  Perform each repetition in a manner that forces your muscles (not momentum) to do all of the work.  Successful power lifters have demonstrated the ability to generate massive amounts of explosiveness, yet their lifting speed is very slow.  The speed of the power lifter performing a max repetition is a good guideline for you to use for all your repetitions until we begin supervising your workouts.

P O W E R ! Every competitive sport requires the ability to demonstrate power. Frequently referred to as “explosive” strength, power is critical to the performance of athletic skills and coaches are seeking new, innovative methods for improving it. Unfortunately, many so‑called “power programs” are unsound due to a lack of understanding of this often times butchered term.  

Some coaches believe that an athlete must “throw” a weight, or lift it “quickly” to develop power. In reality, the “quicker” a weight is able to be lifted signifies several important variables in strength and power development that are being negated: 

A. The weight is too light for proper overload (you cannot lift a heavy weight fast).

B. The momentum, briefly generated from the muscles involved, is preventing the development of constant tension within the target muscle groups.

C. The lack of constant tension within the target muscle groups also introduces a limited range of motion while performing a ballistic movement.

D. The stresses being placed on joints and connective tissue far exceed the weight on the bar. Simply put, there are safer movements to ensure joint stability during exercise.
WHAT ABOUT POWER CLEANS?

Power cleans need not be performed to play any sport, except competitive Olympic lifting.  The potential damage done to the lower back, elbows, and wrists, negate any advantage of performing the clean.  The long-term structural damage is also a concern.  Our medical staff supports the view that long-term explosive exercise can lead to surgery several years after you have finished competing.  If coaches were sued each time a player was hurt in the weight room, explosive lifting activities performed would be eliminated.  Even if there were a physiological advantage to performing a power clean, or any explosive exercise, we would not implement it.  Your immediate and long-term health is more important than any conditioning advantage.
As stated above, if an athlete can lift a weight extremely fast, several important variables in strength and power development that are being negated. Observe a lifter performing a power clean.  The lifter initiates the movement suddenly with muscle.  As soon as the bar begins moving, momentum begins to assist the muscles.  Less muscle and more momentum are used as the weight is raised.  Eventually the bar is weightless and being thrown in the air while the lifter jumps under it.  A significant number of muscle fibers are recruited during the initial part of the movement.  As the bar picks up speed, fewer fibers and more momentum are used to lift the weight.

The power clean is a stressful exercise.  The body goes from no load on the muscles (tendons, ligaments, and bones) to sudden impact instantly.  An injury could result suddenly due to the nature of the activity.  Don’t justify doing cleans by saying, “If I use good form I won’t get hurt.”  What if you don’t use good form?  World class Olympic lifters have been hurt performing the exercise.  Injuries can and will occur with perfect technique.  Coaches teach and stress good form on most every athltetic skill – yet players have been hurt performing numerous athletic skills.  It is the nature of the activity.  You have accepted that risk as a collegiate althlete.  There is no need to accept the risk of being hurt while performing a power clean or any other exercise within the weight room.  The trauma to muscles, tendons, and joints, over time is also significant.  We’ve had players complain about injuries they’ve incurred in the past while performing the clean.  They had good coaching and used the techniques they were taught, yet they were hurt.  Who knows how much accumulative effect performing cleans will have?  The low back surgery ten years after your playing days are over… is it the result of the structural erosion caused by power cleans?

The major advantage of the power clean is that it involves many large muscle groups.  The power clean is a combination of the squat, dead lift, upright row, and shrug.  Any one of these exercises performed properly is more effective and safer than the clean.  The disadvantages of the power clean far outweigh any advantages.

Another justification given for performing the power clean involves the transfer of speed and explosion to athletic related skills.  The Principle of Specificity states that activities must be specific to an intended skill in order for a maximal transfer of learning -- or carryover -- to occur.  Specific means "exact" or "identical," not "similar" or "just like."  Indeed, one researcher has stated that "transfer is highly specific and occurs only when the practiced movements are identical."

Movement patterns for different skills are never executed exactly alike.  One researcher has noted that very similar-appearing motor skills are based upon very different patterns of muscular activity.  According to Richard Schmidt, P.h.D., some movement patterns -- although they outwardly appear to use the same muscular actions -- are actually quite different and require learning and practice on each task separately.

There are four elements of specificity that define the rules for determining whether two movements are specific or not:

1. Muscle specificity.  The exact muscle(s) used in the exercise must also be used in the athletic skill.

2. Movement specificity.  The exact movement pattern used in the exercise must be the same as the athletic skill.

3. Speed specificity.  The speed of movement used in the exercise must be identical to the athletic skill.

4. Resistance specificity.  The precise resistance used in the exercise must be identical to the external resistance encountered in the athletic skill.

In order for a weight training exercise to be specific to an athletic skill, all four of these elements would have to be true.  One skill may resemble another in terms of identical muscle(s), movement pattern, speed of movement and resistance used.  However, at best a weight training exercise can only approximate an athletic skill . . . it cannot duplicate it.

In his text, Introduction to Motor Behavior: A Neuropsychological Approach, author George Sage states, “Practice of nonspecific coordination or quickening tasks will not produce transfer to specific sport skills.”  As stated elsewhere in this text, motor learning experts classify skills as “open” or “closed.”  Closed skills require the same movement pattern in an unchanging environment.  Examples include a foul shot in basketball, diving, and performing a power clean.  Open skills are performed under varying environmental conditions each time they are executed and require a flexibility of movement response.  Open skills include activities similar to fielding and throwing a baseball, throwing a football on the run, or a goal-keeper blocking an opponent’s shot.

Skill transfer from task-to-task does not occur according to the motor learning experts.  A closed skill like the power clean will not transfer to the many open skills used in athletics.  Motor skill transfer studies have been conducted to determine the transfer of one skill to another.  This is called task-to-task transfer.  Sage states, “Studies of motor skill transfer from one task to another are not numerous, but they do consistently support the notion that there is little transfer from one task to another.  In summarizing data on task-to-task transfer with motor tasks it appears that there is typically little transfer of any kind.”  The power clean (and various forms of the clean) is a demanding and complicated exercise.  I admire the technique and proficiency demonstrated by a skilled lifter.  However, the skill developed to perform the exercise does not transfer to any athletic related skill, except competitive Olympic lifting.

There are inherent dangers unique to this movement that make it a potential hazard.  We are not willing to subject you to the potential dangers of the clean regardless of any benefits that can be obtained.  How then do you increase one's ability for power output? You must work on three very distinct, very specific areas:

I. Skill‑Specific Training: You must practice the skills of your sport and more importantly your position.  Practice each skill with the proper technique and at the highest speed possible (i.e., “game speed”). In other words, quality practice (repetitions) of the tasks required of you will result in improvements in those areas.

II. Strength Training: Increased force output (muscular strength) in major muscle groups through high intensity (high tension) exercise will increase your potential power.

III. Flexibility Training: Increased dynamic range of motion (ROM) in various joints will increase your potential power.  Dynamic ROM can be improved through a comprehensive flexibility program; used along with a properly performed strength training program will greatly enhance your potential power.
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STANFORD STRENGTH TRAINING

Brief explanation sheet

WEIGHTS AND REPETITIONS

In your initial workouts select a weight where you can perform between 8 to 12 repetitions for the upper body and 12 to 15 repetitions for the lower body.  This repetition selection will ensure heavy enough weights to make strength gains and not too heavy to risk injury.  Once it becomes possible to perform your desired number of repetitions, the weight should then be slightly increased (anywhere from 2½ to 10 lbs.) for the next workout.

SPEED OF MOVEMENT

The raising and lowering of the weight should be a smooth, slow, and steady motion.  Always raise the weight completely up and lower completely down (full range exercise).  There should be a brief, yet distinct pause at the top of the contraction.  This pause is to eliminate momentum and to ensure the particular muscle group working is doing all the work.  A simple law of physics states that velocity will overcome mass.  Therefore, if you jerk, throw, or use momentum you can use more weight.  However, we are not concerned with “throwing weight” but rather developing strength.  There are two phases in lifting weight, the concentric phase (raising) and the eccentric phase (lowering).  The human body is bio-mechanically stronger in the lowering (eccentric) phase of the exercise, therefore, as a guideline; lower the weight approximately twice the time it takes to raise the weight.  This will make each repetition as safe and as productive as it can be.

HOW MANY SETS?

Any combination of sets and repetitions will work.  You are not professional weight lifters; therefore, it is not necessary to spend 3 to 4 hours a day in the gym to gain maximum strength.  If your set/repetition combination in the off-season takes 3 to 4 hours, you will drastically lose strength during the season because you do not have the time or energy to train 3 to 4 hours a workout.  High intensity training allows you to gain maximum strength in shorter periods of time, which fits into your schedule.

HOW MUCH REST BETWEEN EXERCISES?

Recovery between sets should be approximately 90 seconds.  This recovery time should gradually decrease to approximately 60 seconds between exercises. *The exception to the rule is during multi-set routines, where the recovery time should be approximately 90-120 seconds (1½-2 minutes) between sets.  Once you adapt to this style of training you will be capable of progressing to each exercise at a quicker pace.

RECORDING WORKOUT DATA

During each workout, you should record the amount of weight lifted and the number of repetitions performed for each exercise. This will help eliminate the duplication of a previous workout and provides incentive for improvement. During a workout you will perform many exercises at varying repetitions and workloads. It will be quite difficult to recall from one workout to another the specific accomplishments of prior training sessions. You should follow these guidelines when recording results on a workout card:

1. Only record the properly performed repetitions.  Do not record the repetitions you thought you did, wish you did, or had help completing.  If you complete six perfect repetitions and your spotter helps you perform three more, only record six repetitions on the workout card.

2. Follow the order that the exercises are listed on the card. Selecting exercises haphazardly will lead to non‑reproducible results.

3. Do not only perform your favorite exercises.  Do not select exercises that are not listed of the workout card.  Most athletes like to choose exercises that they are good at. Truthfully, you stand to gain the most by performing the exercises you like to do the least. There is no one exercise that our athletes perform that is more or less important than another. If you ask some of our players how much they bench press or squat don't be surprised if they tell you how strong their necks are or how much they can lift with their hamstrings.

4. Be aware of the number of repetitions that were previously performed on the exercise you are doing. If during the last workout you completed nine repetitions on the lateral raise, the goal is now ten. Always refer back to the workout card.  See what the last effort was and attempt to better it.

5. Understand that certain factors will affect the strength level of an athlete such as injury, time of the year (pre‑season, mid‑season, late‑season), recent sleeping habits, eating habits, stress level, and other environmental factors.

6. Increase the weight once the top of repetition range is obtained.  If the repetition range is 8-12; when you perform 12 or more perfect repetitions, add more weight and attempt is reach the bottom of the range during the next workout.  Increase the neck, upper Body, arms and rotator cuff by 2½ lbs. per side.  Increase lower Body by 5-10lbs. per side.

7. Perform as many repetitions as you can.  Do not stop just because you have reached your goal or the top of the repetition range.  You must give an ALL-OUT EFFORT.


















