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PEP 300 - Laboratory

Performing a Muscular Analysis – Part 2

Purpose:
To practice performing an in-depth muscular analysis of a movement pattern or skill.

Equipment:
Lab Handout


Video clips of common skills (to be provided by instructor)

Background:
One of the most important principles of training is specificity. This principle teaches us that we should develop exercise routines based on the needs of the exerciser and on the activity for which s/he is training. Specificity should address the anatomical, biomechanical, physiological, and neurological demands of the activity. Within these four areas there are many aspects that must be considered. One of the most important aspects is identification of which muscles are being used and how those muscles are being used. This constitutes a muscular analysis. We can apply a muscular analysis in two ways. First, we can analyze the skill or activity that we are training for so that we know which muscles are being used and how those muscles are being used. Second, we can analyze training and conditioning exercises to determine which muscles are being used and how those muscles are being used.  With these two pieces of information, we are able to select training and conditioning exercises that are most appropriate for training for the activity we are interested in. 

Procedures to be completed prior to lab:


1. Read the assigned material listed on your course syllabus.
2. Review the steps for conducting a muscular analysis as discussed in lecture and outlined on the handout – Performing a Muscular Analysis.
Procedures to be completed during the lab session:

1.
Perform a muscular analysis of the vertical jump shown in the video provided by the instructor by answering the following questions:
a. Complete the chart below for the shoulder joint for the portion of the vertical jump from the beginning of the movement to takeoff from the ground. You should identify as many phases as you think appropriate.

	Phase
	
	
	
	

	Joint
	Shoulder
	Shoulder
	Shoulder
	Shoulder

	Joint Action
	
	
	
	

	Plane/Axis of Motion
	
	
	
	

	Motive Torque
	
	
	
	

	Resistive Torque
	
	
	
	

	Muscle Action
	
	
	
	

	FMG
Developing Force
	
	
	
	

	Agonists 

(FMG’s and individual muscles)
	
	
	
	

	Antagonists 

(FMG’s and individual muscles)
	
	
	
	


b. Identify and discuss any two examples of rotary stabilization that are occurring during the skill (these do not have to involve the shoulder joint). Be sure you identify the segment/joint that is being stabilized, the muscle (individual or group) that is(are) acting as the stabilizers, and the force that is being stabilized against.
c. Identify and discuss two examples of neutralization that are occurring during the skill (these do not have to involve the shoulder joint). Be sure you identify the muscle whose action is being neutralized, and the muscle (individual or group) that is(are) acting as the neutralizer(s).
d. Are there any potential force production problems in the movement related to the force-length relationship (you should especially consider multi-joint muscles)?  How can the performer overcome these problems or is the performance limited by these problems?  Explain your answer. 

2.
Complete a muscular analysis of the push-up exercise under two conditions – one with hands placed greater than shoulder width apart, and one with hands placed just less than shoulder width apart (keeping the elbows in). Use the questions below to help you with your analysis.

a. Complete the charts below for each exercise. 

	Wide Hand Placement

	
	Down Phase
	Up Phase

	Joint
	Shoulder
	Elbow
	Shoulder
	Elbow

	Joint Action
	
	
	
	

	Motive Torque
	
	
	
	

	Resistive Torque
	
	
	
	

	Muscle Action
	
	
	
	

	FMG Developing Force
	
	
	
	

	Agonists (FMG)
	
	
	
	

	Antagonists (FMG)
	
	
	
	


	Narrow Hand Placement

	
	Down Phase
	Up Phase

	Joint
	Shoulder
	Elbow
	Shoulder
	Elbow

	Joint Action
	
	
	
	

	Motive Torque
	
	
	
	

	Resistive Torque
	
	
	
	

	Muscle Action
	
	
	
	

	FMG Developing Force
	
	
	
	

	Agonists (FMG)
	
	
	
	

	Antagonists (FMG)
	
	
	
	


a. Compare and contrast the ROMs used at the shoulder and elbow joints in the two exercises. Are there any force-length effects that cause muscle involvement to be different between the primary muscle groups in the two exercises? 

b. For each exercise, identify two examples in which rotary stabilization is performed by muscles. Compare and contrast this stabilization between exercises.

c. For each exercise, identify two examples in which neutralization is performed by muscles. Compare and contrast this neutralization between exercises.

d. Given your answer to ‘c’, are there any individual muscles in the FMG that you identified in the chart that would not necessarily be involved in the performance of this exercise?

e. Use the chart and your answers to the questions above to summarize the muscle involvement in the two exercises. Note where they are similar and where they are different. 

f. The narrow hand width position is considered to be more difficult than the wide hand width position. Based on your analysis, can you support this statement?





















