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Forces Affect Motion Lesson Plan

Unit Goals and Objectives

2.2.A.a  Identify the forces acting on the motion of objects traveling in a straight line.

2.2.A.b  Recognize friction as a force that slows down or stops a moving object that is    

              touching another object or surface.

2.2.A.c  Compare the forces (measured by a spring scale in Newtons) required to 

              overcome friction when an object moves over different surfaces (rough/smooth)

2.2.B.a  Determine the gravitational pull of the Earth on an object (weight) using a spring  

              scale

Estimated length of unit:  7 days

Misconceptions addressed in this Unit:

· Students do not equate weight with the force of gravity

· If a body is not moving, there is no force acting on it

· Gravity is not something you can measure

· Friction always hinders motion, thus you always want to eliminate friction

Lesson 1

Purpose:
To observe and explore movement over different surfaces (friction).

Vocabulary:
Friction, gravity, load (these or other possible words as mentioned in class written on board for later discussion)

Materials:
Book(s)



Toy cars



Different surfaces (bubble wrap, sandpaper, indoor/outdoor carpet, etc.)



Science journal for each student

Activities:  
Unit Pretest (individual)

Read a book to introduce unit (whole class): 


Sheep in a Jeep by Nancy E. Shaw and Margot Apple



Life’s Little Fable by Cornwell




Forces Make Things Move by Bradley




Rollercoaster by Marla Frazee

(Students are in small groups)

Give sheets of materials

Have students write a prediction in their science journal 

“Which surface will it be easier for a toy car to move on?”  

Give cars.  

Students play with and move cars over the different surfaces.  

Students record observations in their science journals.  

Discussion (whole class) [Goal for discussion:  Different surfaces affect the movement of the cars.]: 

· “What did you find out?”

· “Did you discover any differences in how the cars moved?”

· “What are some of the differences in how they moved?” 
· “How did the difference in materials change the way the cars moved across the surface?” 
· “What real-life surfaces do these materials remind you of? (grass, dirt, mud, gravel, etc) 
· “Which material would you think would make the best road?”   

Assessment:  
Students answer the following scenario/question in their science journal: You and your friend are going to have a scooter race.  You get to choose which surface each of you will race on.  “Which real-life surface would be best for each of you to race on for you to win the race and why?”  

Lesson 2 – Day 1

Purpose:
To show what forces act upon the motion of an object traveling in a straight line and what forces slow down or stop a moving object. 

Vocabulary:
Friction, gravity, load (these or other possible words as mentioned in class written on board for later discussion)

Materials:
Inclined planes



Barriers for side of material

Toy cars



Different surfaces (bubble wrap, sandpaper, indoor/outdoor carpet, etc.)



Science journal for each student



Magic School Bus Plays Ball (23 min.)



Centimeter ruler

Activities: 
Discuss Day 1 assessments (show on Elmo) (whole group) 

Introduce Inclined Planes (let car move down ramp)

“Why do the cars go down the ramp?”  “What causes the movement?” (gravity, not the wheels on the car!)

Guide students in the setup of the experiment.  

“Where would you put the car?” 

“Should we put something at the bottom of the ramp to keep the car moving in a straight line?”    

“Should we all move the car in the same manner?” 

“What else should we keep the same in our experiment?” 

Model the steps of the experiment.  

(Small group)  Students place different surfaces at the base of the inclined plane and place cars at top of inclined plane.  Release car and measure how far the car moved across the material at the bottom of the inclined plane.  Measure in centimeters how far the car moved on each surface away from the base of the ramp. Record distances in science journal.

Assessment:
(Individual) Use your science journal to answer the following questions:  



“What caused the car to move down the inclined plane?” (gravity)

According to your results, which surface slowed down your car the most?  Which slowed it down the least?  Why do you think this happened? 

Lesson 2 – Day 2

Activities: 
(Whole class) Make a class chart from student journals from yesterday’s lesson.  Average the results for each material.   Compare the distances for each material.  Discuss results.  “Why do you think the car slowed down on the bubble wrap?”  “Why do you think the car continued to roll across the sandpaper?”  “What caused the car to slow down or stop on these surfaces?”  “Do you think you would get the same results every time you do this experiment?”  If terms are on the whiteboard already, discuss/explain, otherwise introduce the terms friction, load, and gravity.  Class discusses terms and decides on definition for each.  Students write definitions in their science journal.


Force – A push or pull on an object.


Gravity – The force that pulls an object toward the Earth. (Teacher note:  also mention Sun’s gravitational pull, etc.)

Friction – The force that slows down moving things.

.



Load – The object being lifted or moved by a simple machine.

Newton – A metric unit for weight measuring the pull of gravity between an object and the Earth.

Watch movie:  Magic School Bus Plays Ball (23 min.)  Discuss movie topics.  

Assessment:
 (Individual) Name three things from the movie that that cause or change friction.  “What would happen if you tried to get to school, but there was not any friction?  Give examples.

Lesson 3 

Purpose:
To show the gravitational pull of the Earth on an object (weight) using a spring scale.

Vocabulary:
Force, friction, gravity, load, Newtons, spring scale 

Materials:
Buckets (with handles) to hold weights



Weights (all the same)



Spring scales



Science journal for each student

Activities:
(Whole class) Yesterday we wrote the definition of gravity.  Today, we will show the pull of gravity on objects. Model for students the use of a spring scale (how to use & read).  “If we added the same amount of weight each time do you think you would find any similarities?”  “What is that called?” (patterns)

(Small group) Students use different weights in a bucket to test how many Newtons it takes to lift a stationary object (bucket) from the floor. Each student in each group should test each weight.  Before recording results, check that each person got the same result for the same weight.  If there are any discrepancies, discuss what might have caused them.  Write down the weight used for each test along with the reading from the spring scale in Newtons in your science journal.  “What pattern do you see as we added weight?”  “What happened to Newtons when weight went up?”
Assessment:
(Individual) In your science journal, mark on the picture of the spring scale what measurement would be shown if you added one more weight?  Explain why you chose the spot for your mark.
Lesson 4-Day 1

Purpose:
To compare the amount of force required to move an object over different surfaces (rough/smooth).  To compare the different measurements of gravitational force 

Vocabulary:
Force, friction, gravity, load, Newtons, spring scale 

Materials:
Spring scale


Inclined planes


Different surfaces (bubble wrap, sandpaper, indoor/outdoor carpet, etc.)


Load (Block of wood-heavy with hook in end)


String


Science Journal for each student

Activity:
(Whole group) Today we will use both the inclined plane and a flat surface (show surfaces).  “Why would we use the two different angles?”  “What is the goal of this experiment?”  Model lab procedure.  “Where should we put the block on the inclined plane?” (explain why)  “How should we move the block over the surface?”  “When should we read the spring scale to get an accurate reading?”


(Small group)  Students will use a spring scale to pull a block of wood across all six surfaces.  For each surface, first measure Newtons in the flat position and second in the inclined position.  Repeat this procedure for each surface.  Record the data in the table in your science journal.  

Assessment:
(Individual) Turn in student data table and check for accuracy.

Lesson 4-Day 2

Activity:
(Small Group) “What did each group find yesterday?”  “Share with the whole class”  “Were the Newtons larger or smaller on the inclined plane or the flat surface?”  “Why do you think that was so?”  Compile data to create class table on whiteboard/SmartBoard.  Use the information from the table to create a class graph (Line and/or bar graph).  Create the graph with students on the whiteboard/SmartBoard.  Students copy graph(s) into science journal.  Compare graph for flat surface and inclined plane information. “What other conclusions can we make from the data on our graph?”

Assessment:
Using the data table/graph(s) you created in your science journal, explain what you learned using the key terms gravity and friction.  

Lesson 5 – Assessment

Take posttest including performance event (‘Create a Slide Contest’)

Answer any questions during class discussion after test.

