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Muscle Actions





Purpose:	To provide practice in the identification of the concentric and eccentric phases of muscular activity by visual observation of a series of exercises.





Equipment:	Textbook, class notes.





Procedures to be completed prior to lab:	





Using your textbook, the materials on reserve in the Math/Science Library, and LA (pp. 24-25), complete the following: 





1.	Define the following terms:





	concentric tension - muscle tension is sufficient to overcome a resistance and to move the body segment of one attachment toward the segment of the other attachment; the muscle actually shortens


	eccentric tension - the tension the muscle develops while lengthening as it gives in to an external force that is greater than the contractile force the muscle is exerting





	isometric/static tension -  tension of the muscle in partial or complete contraction without any appreciable change in length; muscle does not cause movement nor does it give way to another force attempting to cause movement


	motive force - a force that causes  the desired motion








	resistive force -  a force that resists  the desired motion








	functional muscle group - a group of muscles that share a common action and together develop eccentric, concentric, or isometric tension








Procedures to be completed during the lab session:





1.	Working with a partner, provide the following information in the space provided for the initial (from position 1 to 2) and return movement (from position 2 to 1) in each of the 10 exercises.  Assume that all movements are performed slowly and under the control of muscular effort.  





			a.	articulation	e.	functional muscle group


			b.	joint movement	f.	type of contraction


			c.	motive force	g.	body parts needing stabilization


			d.	resistive force	during the entire exercise 





2.	Answer the questions at the end of the lab.





�
Exercises





1.	LEG CURL MACHINE			2.	FORWARD ARM RAISE (DUMBBELL)














	INITIAL	RETURN          	INITIAL	RETURN








a.	knee				a.	shoulder			





b.	flexion		extension		b.	flexion		extension		





c.	muscle		gravity		c.	muscle		gravity		


	


d.	gravity		muscle		d.	gravity		muscle		





e.	knee flexors		knee flexors		e.	shoulder flexors		shoulder extensors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	ankle, hip, pelvis, trunk, upper body		g.	wrist, fingers, trunk,lower body, elbow		


			


	


			3.		BENCH PRESS (WIDE GRIP)					






































	INITIAL	RETURN          	INITIAL	RETURN





a.	shoulder				a.	elbow			





b.	horizontal adduction		horizontal abduction		b.	extension		flexion		





c.	muscle		gravity		c.	muscle		gravity		





d.	gravity		muscle		d.	gravity		muscle	





e.	shld. horiz. adduct		shld. horiz. abduct		e.	elbow extensors		elbow extensors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	fingers, wrist, trunk				





4.	HANGING LEG RAISES		5. 	BACK EXTENSIONS
































	INITIAL	RETURN          	INITIAL	RETURN





a.	hip				a.	lumbar spine			





b.	flexion		extension		b.	extension		flexion		





c.	muscle		gravity		c.	muscle		gravity		


	


d.	gravity		muscle		d.	gravity		muscle		





e.	hip flexors		hip flexors		e.	spinal extensors		spinal extensors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	knee, pelvis, ankle, shoulder		g.	knee, pelvis, ankle, shoulder		








6.	BACKWARD ARM RAISE (DUMBBELL)	7.	QUADRICEP EXTENSION (MACHINE)


























	INITIAL	RETURN          	INITIAL	RETURN





a.	shoulder				a.	knee			





b.	extension		flexion		b.	extension		flexion		





c.	muscle		gravity		c.	muscle		gravity		





d.	gravity		muscle		d.	gravity		muscle		





e.	shoulder extensors		shoulder extensors		e.	knee extensors		knee extensors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	wrist, fingers, elbow, trunk, lower body		g.	ankle, trunk, upper body		








			8.		LAT PULL DOWN (MACHINE)					
































	INITIAL	RETURN          	INITIAL	RETURN





a.	shoulder				a.	elbow			





b.	adduction		abduction		b.	flexion		extension		





c.	muscle		gravity		c.	muscle		gravity		





d.	gravity		muscle		d.	gravity		muscle		





e.	shoulder adductors		shoulder adductors	e.	elbow flexors		elbow flexors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	wrist, fingers, trunk, lower body		








				9.		LEG PRESS





























	INITIAL	RETURN          	INITIAL	RETURN





a.	knee				a.	hip			





b.	extension		flexion		b.	extension		flexion		





c.	muscle		gravity		c.	muscle 		gravity		





d.	gravity		muscle		d.	gravity		muscle		





e.	knee extensors		knee extensors		e.	hip extensors		hip extensors		





f.	concentric		eccentric		f.	concentric		eccentric		





g.	shoulders, trunk				





10.	FRENCH CURL (DUMBBELL)		






































	INITIAL	RETURN          	





a.	elbow						





b.	extension		flexion		





c.	muscle		gravity		


	


d.	gravity		muscle		





e.	elbow extensors		elbow extensors		





f.	concentric		eccentric		





g.	wrist, fingers, shoulder, trunk		








Questions





1.	Write a sentence to describe the relationship between the motive force and the type of muscular action used to perform the exercises included in this lab.  When muscle produces  the motive force, what role does it play in the movement that is taking place?





	When the motive force is  muscle, the type of tension developed by the muscle is concentric.  When the motive force is gravity, the type of tension developed by the muscle is eccentric.





	When muscle is the motive force, muscle plays the role of mover (agonist); it causes the movement.











2.	Write a sentence to describe the relationship between the resistive force and the type of muscular action used to perform the exercises included in this lab.  When muscle produces  the resistive force, what role does it play in the movement that is taking place?





	When the resistive force is muscle, the tension that the muscle develops is eccentric.  When the resistive force is gravity, the tension developed in the muscle is concentric.





	When muscle is the resistive force, muscle controls the movement and is the antagonist.





3.	To what functional muscle group does a muscle belong if it resists knee flexion?  knee extensors





	If it resists hip abduction?  hip adductors





	If it can help produce trunk flexion?  trunk flexors








4.	Relationships between the motive and resistive forces and the types of muscular contraction were noted above.  Now write a sentence describing the relationship between the functional muscle group and the joint action during concentric muscle action.  Do the same for eccentric muscle action.





	If concentric tension is being developed, then the observed joint action is caused by tension being developed in the functional muscle group that shares the same name.





	 If eccentric tension is being developed, then the observed joint action is controlled by tension being developed in the functional muscle group that has the opposite name.








5.	Isometric action often occurs to stabilize or fixate a body segment.  This occurs under two conditions.  What are these conditions?  Give one example of each to demonstrate your understanding.





	Isometric action is developed when muscles act to counteract each other, or when muscle acts to counteract some external force.  





	EXAMPLE 1: During hanging leg raises (#4), the rectus abdominis acts isometrically to fixate the pelvis and keep it from rotating anteriorly due to the concentric action of the hip flexors.





	EXAMPLE 2: During forward arm raises (#2), the wrist flexors act isometrically to fixate the wrist and keep it from hyperextending due to the external pull of gravity.





6.	Select two of the exercises from the lab and identify the functional muscle groups that are acting to stabilize the body parts you have listed for that exercise.
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