Sport Specific Skills – Descriptions
Catching

Basic Skill


With an accurate throw to the chest the athlete catching a ball needs not move all that much. The movement required takes place in the catching arm. The catching arm abducts from the body, the forearm pronates and the fingers and thumb all abduct and then adduct and flex to close the glove around the ball.

Major Movers


Hand intrinsics, flexor digitorum superficialis, flexor digitorum profundus, pronator teres, pronator quadratus, biceps brachii, deltoid, and supraspinatus.

How to Perform


When the ball is thrown to you, you abduct your arm to approximately 70 degrees, flex armat the elbow to about 90-100 degrees and abduct the fingers to open the glove to receive the ball. When the ball strikes the glove adduct and flex the fingers to trap the ball in the glove. The feet are staggered to receive the force of the thrown ball. 

Jumping


Jumping is a basic movement that most people do a lot of in their lifetime.  It has a smooth transition from what I would call a loading phase to a spring phase (i.e., when you load the muscles and when you leave the ground).  There are a few basic things that go into the mechanics of jumping and there are some larger muscles that are involved with it.  


The movement of jumping starts with the loading of the legs in order to get them ready to jump.  The ankle dorsiflexes, the knee and hip both flex, and the trunk goes into a forward flexion to move the center of gravity lower.  Some people will also flex their arms and extend their shoulders to help get more momentum in the spring phase.  As a person moves out of this position and gets ready to jump, they extend their back and flex their shoulders to start moving their center of gravity.  They will extend their hips and knees and plantarflex their ankles.  This leads to the momentum going in an upward direction, pulling their center of gravity upward, and allows them to get off of the ground.


There are a few major muscle groups involved in jumping.  The muscles that work at the ankle are the anterior tibialis muscle for the dorsiflexion and the gastrocnemius and soleus muscles for the plantarflexion.  The quadriceps are the main knee extensors and the hamstrings are the main knee extensors for the jumping motion.  At the hip, the quadriceps femoris and iliopsoas muscles are the main flexors while the gluteus maximus and hamstrings are the main extensors.  The abdominal muscles and erector spinae muscles assist in the flexion and extension of the trunk, respectively.  However, these muscles and movements are not required for a jump.  Also, the arm movements are not required but are done by the biceps brachii to flex the arm, the posterior deltoid, latissimus dorsi, and teres major to extend the shoulder, and the pectoralis major, anterior deltoid, and biceps brachii to flex the shoulder.  


Jumping can be a very involved activity and can be used as a high skill activity in some sports, especially track and field events and basketball just to name a few.  Jumping can also be used for enjoyment, such as a little kid jumping on their bed or on a trampoline.  The legs and hips are the areas of the body that need to be working properly in order for a successful jump to take place.  It can be assisted by trunk stabilizers as well as shoulder and arm movements.

Volleyball Passing

For the volleyball pass I chose to focus on forearm passing. The phases of the forearm pass are the ready position, contact, and follow through. In the ready position the athlete stands with the legs about shoulder width apart, toes in, legs flexed, and one foot slightly in front of the other. This prepares the athlete to have contact with the ball. The athlete bends at the waist and flexes at the knees. The weight shifts to the balls of the feet, as the athlete is about to hit the ball. The hands are close together and the arms are pointed toward the floor in about a 45-degree angle. The athlete contacts the balls with the forearms and directs the ball. The elbows stay straight and do not flex through the entire motion. The head is kept up while making contact with the ball.


The muscles involved during the forearm pass involve arm and leg muscles. The muscles that flex the arms to direct the ball are the biceps brachii and the deltoid. The pectoralis major horizontally adducts the arms to bring the hands together. The pectoralis minor stabilizes the scapula throughout the motion. Laterally rotating and supinating the arms to give the ball a flat surface to contact is done by the infraspinatus and supinator muscles. All the rotator cuff muscles help to stabilize the humeral head in the glenoid fossa throughout the entire motion. The hip flexors, gluteus muscles, and hamstrings help with the squatting and flexing of the legs throughout the motion.

Rope Climbing

Rope climbing is a part of many physical fitness and training programs because of its use of total body strength.  Rope climbing can be a very convenient exercise because the only equipment needed is a rope.  And since the only weight being used in this exercise is the climber’s body weight, most athletic people are able to get themselves at least part way up the rope.  This also makes it easy to monitor progression.  Also rope climbing can be made fun very easily by incorporating games and competitions into the exercise.  

Rope climbing is pretty much a total body workout and incorporates most of the bodies muscle groups.  The lower body is a big part of climbing the rope and uses the ankle plantar and dorsi flexors, knee flexors and extensors, and hip flexors and extensors.  The trunk has to be solid while climbing the rope so the trunk stabilizer muscles are used.  And the upper body is definitely used, probably more than it should be.  The finger flexor and extensors, wrist flexors and extensors, Elbow flexors and extensors, and the shoulder flexors and extensors.

Rope climbing can vary in its degree of difficulty based on the technique used.  The proper technique according to Navy Seal Fitness is to simply wrap the rope around your leg. (Rope goes around the inner-thigh between your legs - around your knee and calf on the outside of your leg and across the top of your boot.) With the other leg (unwrapped leg) clamp your foot onto the rope on your opposite foot. This will act as a brake and you can actually support yourself without using your hands and arms.  This technique is used so you do not completely burn out your arms.  Climb up the rope by bending your legs sliding the rope across your foot by loosing the brake foot. Once you have moved about 1'-1.5' of rope across your foot, brake and straighten your legs. Now you are using your legs to get you up the rope. This does require some amount of upper body strength but will save your energy.

For an added degree of difficulty, extra weight can be added to the climber or the lower body can be excluded from the climb and just the upper body muscles groups and used.

Running


Running is a continuous task that involves repetitive, uninterrupted movements that have no distinct beginning and end. Running is a relatively easy skill to learn, it is a natural movement for most people. It is similar to the movements of walking, but faster and with more exaggerated movements. Running itself is an easy skill, but good form and mechanics while running may be more difficult to train. Running gait has been analyzed and can be broken down into phases. These phases are the stance phase and the swing phase, each of which can be broken down into shorter phases.


Since the speed of running is faster than walking, the body tends to lower its center of gravity by increasing the degree of hip flexion, knee flexion, and ankle dorsiflexion during the stance phase. It is important to keep in mind these differences when progressing a patient from walking to jogging to running. For example, in running there is a greater deal of knee flexion and less extension. Full knee extension (0 degrees) is rarely reached during running, but the degree of knee flexion may reach 120. Plantarflexion tends to range from 50 to 75 degrees at toe-off. Heel strike is not as prevalent during running as walking, and many runners tend to land at the midfoot. Running requires mostly lower extremity movements, but the trunk also goes through rotation and some flexion extension as well as the arms flexing and extending at the shoulder and elbow joints. 


Another characteristic of running gait to keep in mind is that up to 70% of a gait cycle is swing phase with the stance phase being shortened. Decreasing the duration of the stance phase increases the ground reaction forces experienced. There greatest forces are experienced at first impact and at toe-off. It has been shown that the knee encounters forces 7.7 times greater during running than walking. It must also be considered that running involves periods of single leg support, as opposed to walking where there is double leg support. Single leg support increases the ground reaction forces and requires more active muscles for stability, including the contralateral hip abductors.


The most important muscle activity during running takes place in the legs, so I will focus on lower extremity muscle requirements. Hip: Hamstring activity is increases from heel strike and throughout stance phase to concentrically extend the hip. The hamstrings and hip extensors are active eccentrically during late-swing to slow hip flexion to prepare for the support phase. Although swing phase is a period of relative muscle inactivity (due to momentum), the rectus femoris fires during early-swing phase. Knee: The quadriceps are very active at foot strike and continue to be active during the early part of support phase. The quadriceps are in high demand during most of the stance phase, but they are also active during the swing phase just prior to foot strike in preparation for impact. As running speed increases, quadriceps activity increases in duration. The hamstrings are very important in controlling the knee in the last half of the swing phase, they work eccentrically to slow knee extension. The hamstrings continue to be active midway through stance and may act as an active restraint against anterior tibial shear. For optimal knee support, the hamstrings and quadriceps are in co-contraction during the last half of stance phase. Ankle: At foot strike, the dorsiflexor muscles are active to keep the foot in dorsiflexion and then act eccentrically to keep the foot from slapping the ground and to control pronation, to make the transition from heel to toe smoother to distribute forces. During most of the stance phase, the posterior calf muscles are active to provide tibial stability for improved quadriceps functioning. At the end of stance phase, the posterior calf muscles concentrically

Shadow Boxing


Shadow boxing originates from China during the Ming Dynasty.  It can be used to improve one’s health and learn to defend oneself; moreover, it is also used for rehabilitation from some chronic diseases.  It has become a very popular form of rehabilitation in China still today and has spread throughout the world.  


Shadow boxing is considered to train the entire body and mind all at once.  Shadow boxing contributes to the improvement of elasticity of joints and strengthen the muscle groups involved (neck, trunk, abdomen, chest, and back).  Proper breathing techniques are practiced, which improves blood flow and enhances the digestive function.  Shadow boxing has shown, to some extent, assist the rehabilitation in the following diseases:

· neurosis and vegetative nerve functional disturbance

· cancer

· hypertension, coronary heart disease, rheumatic heart disease, and pulmonary heart disease

· chronic gastritis and peptic ulcer gastroptosis

· chronic hepatitis, bronchitis, and pulmonary TB

· arthritis and diabetes

No equipment is necessary to practice shadow boxing besides perhaps a mirror to 

monitor your form.  To practice shadow boxing, you must first be sure that your posture and movements are correct, natural, and gentle.  This includes an erect trunk, head straight, a relaxed waist, abdomen, and chest.  The shoulders need to be relaxed when suspending the arms.  All four limbs must work with the waist as the axis and the eyes following the hands.  All of the movements must be smooth and gentle with no stiffness.  A complete set of simplified shadow boxing takes about four to eight minutes to finish.  

Sprinting

Gait

As with walking and jogging, sprinting involves both the stance phase and the swing phase.  As speed increases, the duration spent in the stance phase decreases and the time spent in swing phase increases.  For sprinting, there is also an added phase called the non-support or “floating” phase when both feet are off of the ground.  The total time spent from heel strike to heel strike = 0.6 seconds.





Angular Rotation

There are no reliable measurements for rotation in the transverse plane.

Sagittal plane:


Hip flex./ext.


Stance Phase:  heel strike = ~50d flex; toe off = 1-2d ext


Swing Phase:  toe off = 1-2d ext; heel strike = ~50d flex

Knee flex/ext


Stance Phase:  heel strike = 40d flex; midstance = 60d flex; toe off = 40d flex


Swing Phase: toe off = 40d flex; midswing = 120d flex; heel strike = 40d flex

Anle PF/DF


Stance Phase: heel strike = 10d DF; midstance = 20d DF; toe off = 10d PF


Swing Phase: toe off = 10d PF; midswing = 0d; heel strike = 10d DF

Muscles used

The muscles of the lower limb involved with sprinting include the hip abductors and adductors, gastroc soleus, ant. tib., quads, hip extensors, and hamstrings.  The duration of time and phase used is depicted in the following diagram.
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Squat

The squat is a common closed chain exercise weightlifters do to improve lower body strength.  It uses numerous major muscles of the legs and trunk with the primary target being the quadriceps.  

The Squat is normally performed with a barbell resting across the shoulders just below C7 spinous process and over the trapezius.  The bar is stabilized by gripping it with both hands an equal distance from the middle of the bar.  The feet are placed shoulder width apart and the knees slightly bent.  The abdominal muscles should remain contracted for stability.  In the lowering phase the knees are bent until the thighs are just parallel to the floor or even slightly farther.  This uses eccentric contraction of the quads.  There are many stabilizing muscles such as the erector spinae group, hamstrings, and calf muscles.  Even though the prime target in the squat is the quadriceps, there are many other muscles that are used such as the adductor magnus, hamstrings, and glutes.  Even the Gastrocnemius, soleus and peroneals are used for stabilization.  In the rising phase, the knees are straightened by concentric contraction of the quads and the hips are extended by the hip extensors.  While performing the exercise it is imperative that you continue to breath, it is a common practice to breath in during the lowering phase and exhale during the rising phase. 

ROM required is approximately 95-100degrees of Hip flexion, 90-100 degrees of knee flexion, and full dorsiflexion (10-15degress) at the ankle.

It would be a bad idea to implement the squat early in a rehab program.  The squat is very dynamic and requires a great deal of strength in numerous muscles.  The squat is a functional activity because it requires numerous muscles acting at numerous joints and should be implemented in the late strengthening phase and early return to sport phase of rehab.

There have been many studies on forces acting on the knee joint during the squat exercise.  Forces such as Tibiofemoral shear (ant. and post.) and compressive forces were measured and found not to be dangerous to the healthy knee.  Therefore the squat is a safe exercise to perform when done properly for gaining strength in the lower body.  The parallel squat is commonly preferred to the deep squat in rehab due to the potential of meniscal and cruciate ligamentous damage (Knee biomechanics of the dynamic squat exercise. Michael W. Krzyzewski Human Performance Laboratory, Division of Orthopaedic Surgery, Duke University Medical Center).

Stroking (Rowing)

The act of stroking seen in sports such as rowing provides a very beneficial workout for our bodies.  In a study conducted by Fritz Hagerman at Ohio University, it showed that minute for minute, rowing is the best energy-expending activity around.  It continues to say that rowing consistently burned 15 to 20 percent more calories for the same workout duration.


The stroking motion involved in rowing is a full-body motion.  It involves the arms and trunk, but the legs are emphasized.  The legs are what bring the power into the stroke.  The sliding seat in each shell allows the quadriceps to contract when the oars are out of the water and extend when they are submerged.  Physiologically, the whole stroking motion makes sense.  The large back muscles follow the legs in providing the drive, while the arms and hands are used more for support and balance.


Rowing is an excellent sport for a total body workout.  One can either get into a boat (single or double) to get this workout.  If that is not available, ergs are the better alternative.  An ergometer can be found in almost any fitness center.  

Shooting (Basketball)

To understand the biomechanics of shooting a basketball we must first start at the shooting stance. This stance is will put the athlete in the proper position to then shoot the ball. The stance is as follows: both feet are pointed toward the goal and about shoulder width apart. The right foot is slightly ahead of the left in the case of a right handed shooter. The ankles are in 5-10 degrees of dorsi flexion. The knees are flexed from 40-45 degrees while the hip is in approximately 45-50 degrees of flexion. In the upper extremity the shoulder should be in 75-80 degrees of flexion with the elbow in 90 degrees of flexion. The right forearm should be in full pronation with the wrist 65-70 degrees of extension. The left upper extremity will match the right except the forearm will be in a neutral position and the wrist extended 5-10 degrees to help support the ball. This is the shooting stance.


To perform the shooting action forceful contraction of the quadriceps and hip extensors as well as the plantar flexors must occur to elevate the athlete into the air. Full knee extension and full plantar flexion should occur and the angle at the hip should be zero. As this occurs bilateral shoulder flexion should increase, however, the right shoulder will increase to 105-110 degrees while the left shoulder should stop around 100 degrees. As right should flexion occurs full elbow extension should also occur. The last part of the shot should be full wrist flexion to propel the ball toward the goal. 


The main muscles involved in this action include: quadriceps, soleus, gastrochnemius, gluteus maximus, triceps, and the wrist flexor mass. 
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