
Unit Name: Marbles, Tracks, & Ramps
Grade Level: Kindergarten
	BIG IDEA:   Objects move by force.


	STAGE ONE: DESIRED RESULTS



	ESTABLISHED GOALS (State and/or National Content Standard (s)): 

Grade Span Expectations—PS3 (K-2) –7

Students demonstrate an understanding of motion by…

7a showing how pushing/pulling moves or does not move an object.

7b predicting the direction an object will or will not move if a force is applied to it.

Students demonstrate an understanding of force by…

7c showing that different objects fall to earth unless something is holding them up.


	UNDERSTANDINGS: 

· What force is.

· Gravity is a force.

· Objects change the way they move by force.

· Force can be greater or less.

· Friction is a force.

	ESSENTIAL QUESTIONS;

· How do objects move?

· What makes objects move faster or slower?

	KNOWLEDGE:

· Force causes objects to change the way they move.

· Gravity is a force.

· Angle of the ramp affects speed.

· Movement stops because of friction, which is a force.

· Curves slow down moving objects.
ESSENTIAL VOCABULARY:

force, gravity, friction, incline, ramp, track, steep, speed, 

ELL:  push, pull, heavy, light, 


	SKILLS

· Demonstrate how the angle of a ramp affects speed.

· Demonstrate movement by gravity.

· Demonstrate a form of force.

· Demonstrate how friction affects movement.
· Make predictions and observations.
· Record predictions and observations in a science notebook.
· Make a concluding statement about an inquiry.



	STAGE TWO: ASSESSMENT EVIDENCE



	PERFORMANCE TASK (S): (STUDENTS WILL DEMONSTRATE  STANDARD  BY)

· If you were going to ride your bike to your friend’s house and you want to get there as quickly as possible, which path/way should you choose?

· In which scenario do you have to push/pedal harder? Explain why.
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Two possible case scenarios will be shown.  One scenario will show a steep hill and a smooth surface.  The other will show a flat road and a gravel surface.

Students will explain why the first scenario should be chosen.  Student could draw and write about explanation, but must orally explain his/her choice to the teacher.  Student should mention that he/she will get there faster because of the steep hill/angle and the smooth surface.   Also, the student should defend the decision by explaining why the other scenario should not be chosen and why.  Student should explain that there will be no force pulling on the level road therefore he/she would have to push/pedal.  Teachers may need to prompt students to make sure they include the words or the concepts gravity, speed, friction, force, and pushing.


	OTHER EVIDENCE: (FORMATIVE)

Science Notebooks

· Predictions should show prior knowledge from previous inquiries

· Concluding Statements should show what they have learned

Students Sharing

· After notebooks are complete, listen to what the students share to be sure they truly understand the concepts.



	KEY CRITERIA (TO MEET THE STANDARD)

See attached Rubric.




	STAGE THREE:  LEARNING PLAN

(LESSON SEQUENCE)


	Follow the lessons in the Kit but these are possible additional inquiries to support the unit:

Inquiries come from the book Move It! Motion, Forces and You by Adrienne Mason

Inquiry:  Does it take more force to move heavy things?


Place three different things in three identical tubs with lids.  You want them to have three different weights.  Three possible suggestions would be rocks or marbles, pasta, and paper.  Ask students to move the tubs.  Which tub took the most force (the biggest push) to move?  Which took the least force (the smallest push) to move it?  Students can guess what the content is.

Inquiry:  Does a big force make things move faster?


Use a ping-pong ball and a straw.  Blow the ping-pong ball on a flat surface.  Blow softly and see what happens and then blow harder.  Does it go faster?

Inquiry:  Does it take more force to lift heavy things?


Put three small holes in an empty yogurt tub.  Then thread a piece of string through each hole and tie a knot to hold the end in place.  Tie the three ends together at the top and slip the rubber ban through the knotted end.  Place an item in the tub.  See if the heavier an object is affects the elastic.  Measure the elastic each time.  Place different items in the tub.

Inquiry:  Is friction always the same?


Use the board from the kit.  Place an eraser, a small stone, a small wooden block, and an ice cube at one end o the board.  Lift one end until the objects begin to slide.    Notice if some objects slide faster than others.  

Inquiry from Forces Around Us by Sally Hewitt

Inquiry:  What affects gravity?


Take a crunched-up paper and a flat paper and drop them down at the same time.  The air will slow things down.  This will help to explain why parachutes fall slowly.

Inquiry:  Does it take more force to move heavy things?  (Note:  This inquiry is different than the one above, but would give addition reinforcement to the question if needed.)

Use a toy dump truck.  Push it and see how far it can go.  Now fill it with something heavy and push it again.  Did it go as far?  What happens if you push harder?

Inquiry:  Is friction always the same?


Take a box and move it across three different surfaces.  Try grass, wood, cement, rocks, and/or a carpet.  What happens?  


	 
	4 Proficient
	3 Developing
	2 Beginning to Develop
	1 Not Yet

	Claim--A conclusion that answers the original question.
	*  Makes two accurate claims and includes vocabulary such as incline or friction.
	*  Makes two accurate claims.
	* Makes one accurate claim and the other is inaccurate or isn't made.
	*  Does not make a claim, or makes an inaccurate claim.              States:  Question 1:  The flat surface would be faster.  Question 2: I would push harder on the hill.

	Evidence--Scientific data that supports the claim.  The data needs to be appropriate and sufficient to support the claim.  Needs to be linked to evidence seen in experiments done in class.
	 * Provides appropriate and sufficient evidence to support claim using vocabulary such as gravity, force, friction.   
	* Provides appropriate and sufficient evidence to support claim.   
	* Provides evidence for one of claims and the other is inappropriate evidence.
	* Does not provide any evidence, or only provides inappropriate evidence.

	Reasoning--A justification that links the claim and evidence.  It shows why the data counts as evidence by using appropriate and sufficient principles.
	 * Provides appropriate and sufficient reasoning to support why the evidence is appropriate using vocabulary such as gravity, force, friction.   States:  Question 1: It will go faster on the hill because gravity will help pull you.  Question 2: The bumps on the path will cause friction.
	* Provides appropriate and sufficient reasoning to support why the evidence is appropriate.   States: Question 1: It will go faster on the hill because you're pulled down faster.  Question 2: The bumps make you push harder.
	* Provides reasoning and links it to the claim in one of the questions.
	* Does not provide reasoning or only applies reasoning that does not link evidence to claim.


Name______________________________________________Date:____________

If you were going to ride your bike to your friend’s house and you want to get there as quickly as possible, which way should you choose?  Write your answer below.
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Name_______________________________________________Date:___________


Which way would make you have to push harder and why? 
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