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Unpacking Outcomes

	Unpacking the Outcome

	Explore> biomechanical concepts and principles (levers and projectiles)
        Apply> biomechanical concepts and principles (levers and projectiles)
        Communicate> biomechanical concepts and principles (levers and projectiles)
        Enhance> independence (in learning)


	Outcome (circle the verb and underline the qualifiers)

	8.5 Biomechanics

Explore, apply and communicate biomechanical concepts and principles related to levers and projectiles as well as Newton’s Laws of Motion as a means to enhance independence in learning motor skills.


	KNOW
	UNDERSTAND
	BE ABLE TO DO

	· Vocabulary- biomechanics, lever, projectile, Newton’s First Law, Newton’s Second Law, Newton’s Third Law, external force, force, mass, speed, action, reaction, diorama, video drawing, tableaux, angle of projection, acceleration, fulcrum
· Various biomechanical concepts related to leverage as it relates to striking
· Muscles produce force
· Bones are rigid bars
· Joint=lever
· Length of the bar affects force
· Weight carried by the lever affects performance
· How to throw an object for maximum distance
· Angle of take-off affects the height and distance of a jump
· Research skills
· Ways to represent thinking (diorama, video, drawing, tableaux)
	· Real life examples of Newton’s laws are all around us.
· Knowing and understanding Newton’s Laws and various biomechanical concepts can help you to improve your personal performance in movement activities.
· Biomechanics research is used to design exercise equipment and routines that are matched to our natural body movements.
· Understanding biomechanics can prevent injury.
· The length of the rigid bar can affect the amount of force required or created in the movement.


	· Communicate with clarity and correctness biomechanical concepts and principles
· Research and create a representation of the three laws in a movement activity
· Identify and apply biomechanical concepts related to leverage in striking games
· Recognize fulcrum=lever; muscles=force; bones=rigid bars
· Describe and physically demonstrate the impact of Newton’s First Law, Newton’s Second Law and Newton’s Third Law on movement performance
· Explore the application of biomechanical concepts and Newton’s Laws in body management activities, alternative environment activities, striking/fielding games, net/wall games, target/invasion games, low organizational/inventive games
· Research and identify the angle of projection that will support optimal performance when throwing or jumping
· Explain how the weight put on a lever will affect the same movement skill
· Explore, hypothesize and confirm – variation of amount of weight born by levers, throwing for maximum distance, angle of take off, angle of projection

	ESSENTIAL QUESTIONS

	· How can you apply Newton’s Laws to day to day life activities?
· Can you use Newton’s Laws and the biomechanical concepts to help you become more successful at various movement activities?
· How might biomechanics and biomechanics research affect the way we exercise?
· How does the length of the rigid bar affect the force required or created? What is the relationship?


	BIG IDEAS/QUESTIONS

	"structure governs function" 
Just as if one were to continue to drive a car with a flat tire, or ride a bicycle with a bent wheel and a rusty chain, a human body that is mechanically out of alignment and off balance will become less efficient and more degenerate over time. 
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