	Lesson 4: Let’s Roll
Goal: Students construct and troubleshoot cars that will roll when pushed or released from a ramp

	Objective:
	Below  (1)
	Approaching (2)
	Proficient (3)
	Advanced (4)

	A. Make a car that rolls
	No car
	Car does not roll
	Car rolls down a ramp
	(3) + able to explain why and/or assist others in troubleshooting cars that don’t roll

	B. Troubleshoot car to make it go straight
	Car still won’t go straight
	Fixes problem but can’t explain how
	Able to troubleshoot car to make it go straight, by making axles parallel and/or reducing friction on one side
	(3) + Experiments with different paths of motion and/or assists other students in getting their cars to go straight

	C. Understand role of friction in hindering car’s movement
	No understanding of role of friction in car’s motion
	Awareness of friction, but unable to identify specific examples
	Able to analyze car to find where friction is operating
	(3) + able to reduce friction where it hinders movement 

	D. Writing and drawing to express a design
	No writing or drawing
	Some writing or drawing, but not both, showing minimal understanding
	Labeled drawing showing all parts clearly
	(3) + description of how car will be assembled

	E. Writing to communicate how to troubleshoot 
	No issues identified
	Issues are identified but not solutions
	At least one issue and one fix are identified
	A variety of issues and fixes are clearly described

	F.  Writing and drawing to communicate how to construct a car
	No manual
	Some steps are present, but others are omitted or steps are not in proper sequence
	At least three steps are presented in proper sequence, described in writing and/or drawing 
	An accurate manual with four steps in proper sequence, described in writing and drawing
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