Sample Lesson 523i3_c1


Performance Activity

Materials:
· wood plank

· toy car 

· washers

· masking tape

· books

· meter sticks

· stopwatch

Directions: 
1. Set up a ramp using a wood plank and several books. Place one end of the ramp on the books and line up the other end with a piece of masking tape on the floor.

2. Place the toy car at the top of the ramp and let it go. Use a stopwatch to measure how long it takes for the car to reach the bottom of the ramp. Use a meter stick to measure how far the car rolls. Record your measurements in the data table below. Repeat this step for trials 2 & 3. Calculate the mean (average) for the three trials and record it in the data table.

3. Tape five washers to the car and repeat the process from Step 2. Record your results in the data table. Be sure all of the washers remain on the car! Repeat this step for trials 2 & 3. Calculate the mean for the three trials and record it in the data table.

4. Add a total of ten washers to the car and repeat the process from Step 2. Record your results in the data table. Be sure all of the washers remain on the car!  Repeat this step for trials 2 & 3. Calculate the mean for the three trials and record it in the data table.

	Number of Washers
	Distance (cm)
	

	
	Trial 1
	Trial 2
	Trial 3
	Mean

	0
	
	
	
	

	5
	
	
	
	

	10
	
	
	
	


	Number of Washers
	Time to Edge of Ramp (s)
	

	
	Trial 1
	Trial 2
	Trial 3
	Mean

	0
	
	
	
	

	5
	
	
	
	

	10
	
	
	
	


Questions:

1. How does increasing mass (adding more washers) affect the force of the objects in motion (the distance the car rolls)? Explain your answer using information from the data table.

2. What would happen if you added 15 washers to the car? Predict how far the car would roll.

3. How does increasing mass (adding more washers) affect the time it takes for the car to reach the end of the ramp? Explain your answer using information from the data table.

4. What would happen if you added 15 washers to the car? Predict how long it would take the car to reach the end of the ramp.

5. Explain the results of this experiment in terms of Newton’s 1st and 2nd Laws.

Answer Key To Performance Activity:

Student response: 
Newton’s First Law of Motion says that the more mass an object has, the more inertia it will also have. This means that the car with the most washers should travel the furthest since it would take the most force to stop. It should also reach the bottom of the ramp in the least amount of time.  With regard to Newton’s Second Law, the more mass an object has, the more force it will have if acceleration remains the same. If the height of the ramp does not change, the pull of gravity will remain the same. The more force that the object has as it leaves the ramp will lead it to travel a greater distance before stopping

	Category
	4
	3
	2
	1
	Commentary

	Student understands how mass affects the distance the car travels
	Has full understanding
	Shows some understanding.

Have student do extension activities and reassess.
	Shows little understanding.  

Have student look at resources provided on extension framework.
	Lack of understanding.  

Suggest looking at prior knowledge activities and reassess.


	Assume all cars are rolled from the same spot on the same ramp.

	Student understands how mass affects velocity down an inclined plane
	Has full understanding


	Shows some understanding.

Have student do extension activities and reassess.
	Shows little understanding.  

Have student look at resources provided on extension framework.
	Lack of understanding.  

Suggest looking at prior knowledge activities and reassess.
	Assume all cars are rolled from the same spot on the same ramp.


	Student understands the relationship between mass and inertia
	Has full understanding
	Shows some understanding.  

Have student do extension activities and reassess.


	Shows little understanding.  

Have student look at resources provided on extension framework.
	Lack of understanding.  

Suggest looking at prior knowledge activities and reassess.
	

	Student understands the relationship between mass and gravity


	Has full understanding


	Shows some understanding.  

Have students do extension activities and reassess.


	Shows little understanding.  

Have student look at resources provided on extension framework.
	Lack of understanding.  

Suggest looking at prior knowledge activities and reassess.


	


�This is only the answer to question #5. Do we need answers for the first four questions as well?


�I’m not sure how the commentary applies to the rubric. Should it be deleted?
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