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Learning Unit Planning Guide

(What decisions do I need to make as I develop a Learning Unit?)

Regular Scheduling50 mins __   Block Scheduling____

Grade Level _11th grade_ ____

Concept Map of Learning Unit

Unit Concept/Topic

	Force and Motion


Unit QCCs

	HS Physics 

3.1 States and demonstrates the relationship between unbalanced forces and acceleration

3.2 explains newton’s law of universal gravitation

3.3 Investigates experimentally and solves problems that relate gravitational forces, mass, distance, the universal gravitation constant and acceleration due to gravity


Clarifying Objectives

	Know: how to define g, all the units of the newton’s law, define newton’s law, gravitational force, net force

Understand: the relationship between force, mass, acceleration, and equilibrium

Be able to do: solve equation, apply correct formula to solve problem and apply equation to the real life


Unit Essential Questions (One for each Lesson.) (Include applicable QCCs.)

	1. what is newton’s first law, and what does it tell us about why objects do not move?

2. how does newton’s third law help us understand “ to touch  and to be touched”?

3. how to use newton’s law when you play skate board?


Major Concepts/Topics/Skills

	Gravity 
	Newton’s law formula
	inertia

	Acceleration 
	equilibrium
	Net force

	statics
	
	


(Continued on next page)

Culminating Activity

	Drop a ball the same height as yourself, measure the time between you drop the ball and the ball hits the ground. Calculate the acceleration and compare with g, then find the percent error.


Launch Activity

(For entire unit)

How will you create interest?

How will you link knowledge?

	  Put an egg in a car model, first let car drive when egg without seat belt and suddenly stop the car see what happens to the egg. Second, let car drive when egg with the seat belt and see what happens. Use the Newton’s first law to demonstrate this. Tell students how important it is to always wear your seat belt  


Acquisition Lesson Plan

Teaching of Base Knowledge and Skills/Acquisition Lesson

	Subject:

(Grade level/Content)newton’s law, net force and gravity

	QCC/GPS:

3.1 States and demonstrates the relationship between unbalanced forces and acceleration

3.2 explains Newton’s law of universal gravitation



	Clarified Objective:

Know: how to define g, all the units of the Newton’s second law, define Newton’s first and second law, gravitational force, net force

Understand: the relationship between force, mass, acceleration,  

Be able to do: solve equation, recall correct formula and apply equation to the real life
 

	Essential Question:

1. What is Newton’s first law, and what does it tell us about why objects do not move?

2. When g=0, what is going to happen?

 

	Activating Strategy: Assess Prior Knowledge

(Include a completed graphic organizer or copy of transparency)

Word splash:  net force, friction, gravitational force, weight, mass, normal force, horizontal, vertical 



	Teaching Strategies:

(More than one strategy—include details and/or completed graphic organizers)

Lectures-Distributed Guided Practice,

Use Frey model:


[image: image1]
Error analysis

You reach the top of the hill, and finally realize that being in the front seat wasn't the best idea. You find yourself hanging over the ledge for what seems an eternity, and finally you feel the force of the back cars push you down the steep first drop into the most terrifying two and a half minutes of your life. 

What wrong physics do you see in this? 



	Summarizing

(Include sample answers)

ask one volunteer come to the board and ask all the students “ what is the important formula in today’s class”, let the student write down. 

F=ma

W=mg

F= Gm1m2/d2



Extending/Refining Lesson Plan

	Essential Question:

In which case, should Coyote (cartoon character) feel safest?



	Cognitive Teaching Strategies:

(Should be higher order thinking)

Include completed graphic organizers or examples of output

 Compare and contrast 

Assumption: Coyote(mass is M) is in the cart, and the weight W=mg( which attach to the cart is the same, without friction 

Case 1:

When cart is on the ground,


[image: image2]
Case 2: 

When cart is on 45°hill


[image: image3]


	Summarizing:

Use Newton’s second to calculate the cart’s acceleration of each case. Coyote feels safest when acceleration is the smallest.

Case 1:
[image: image4]
F=T=mg=Ma                                a=mg/M

Case 2:


[image: image5]
F=T-Mgsin45°=mg-Mgsin45°=Ma            a=(mg-Mgsin45°)/M         
So Coyote feels safest in the second case




Rubrics/Graphic Organizers/Assessment

(Use as much space as you need)

	Copy rubric for authentic assessment here:

CATEGORY 

4 

3 

2 

1 

Modification/Testing 

Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles. 

Clear evidence of troubleshooting, testing and refinements. 

Some evidence of troubleshooting, testing and refinements. 

Little evidence of troubleshooting, testing or refinement. 

Scientific Knowledge 

Explanations by all group members indicate a clear and accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by all group members indicate a relatively accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by most group members indicate relatively accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by several members of the group do not illustrate much understanding of scientific principles underlying the construction and modifications. 

Plan 

Plan is neat with clear measurements and labeling for all components. 

Plan is neat with clear measurements and labeling for most components. 

Plan provides clear measurements and labeling for most components. 

Plan does not show measurements clearly or is otherwise inadequately labeled. 



	Graphic Organizer for Acquisition Lesson: see the form



	Graphic Organizer for Extending/Refining Lesson:

See the form

	Assessment:

Multiple choices:

1. Which one is vector?

a. force

b. mass

c. gravity

d. acceleration

e. weight

2. which one belongs to newton’s second law?

a. F=ma

b. F=m/a

c. F=mg

d. F=a/m

e. F=Gm1m2/r2
3. which one is force?

a. normal force

b. friction

c. momentum

d. impulse




Force





Definition: pull or push





Character: vector





Example: Gravity 


                 Friction


                 Weight





Non-example: Mass 


                        Inertia





W
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T=mg





T=mg





W=Mg





Mgsin45°








�PAGE \# "'Page: '#'�'"  ��What teaching strategies will you use here. I understand that there will be the skateboard demonstration, but how will you know that the students understand the forces and the correct formulas to apply. Is there a formal lab activity for this to? Will they create or work some problems?





