Date: 4/19/07

Length of Lesson: 5o minutes

Grade Level: 3rd Grade

Curriculum  Area: Science

Content Area: Physics
    



     Title of Lesson: How Friction affects Ralph

Learning Objectives

1. Students will be able to identify what friction is and how it affects a toy car.

2. Students will be able to describe advantages and disadvantages of friction. 

TEACHER BACKGROUND INFORMATION

1. Friction is a force that opposes motion, or makes it difficult for an object to move across a surface.

2. The amount of friction is dependent upon the surface type and the force pressing the two surfaces together.  

3. The heavier an object is, the more friction will be created.  

4. The smoother a surface is, the less friction will be created.

5. Less friction means that an object will travel quicker and further.

6. More friction means that an object will travel slower and a shorter distance.

7. Ralph S. Mouse is about a mouse that lives in a hotel and ends up going to school with his friend Ryan.  Ryan’s classmates find out about Ralph and hold a day in his honor.  Ryan does not let Ralph ride his motorcycle in school even though there are nice smooth linoleum floors.  Ralph has to go through a maze to get his motorcycle back.  The motorcycle ends up broken but he gets a brand new car instead to drive around the hotel.
Assessments

Preskills

1. Students will know how to measure using a yardstick.

2. Students will have read the book Ralph S. Mouse by Beverly Cleary for ELA.

Assessment
1. Students will have a class discussion about friction.

2. Students will write a letter to Ralph for homework explaining what friction is and give advice (one way it can hurt and one way it can help Ralph) to help Ralph get the most out of his new car.  

Method of Assessment

Formal- Writing a letter (grading rubric-attached)

Informal- Class discussion (teacher observation)

Differentiation

1. Visual- Students can create a picture of friction and describe it as well as how friction can help and hurt Ralph.

2. Auditory- Students can create a song instead of a letter using the same information.

3. Kinesthetic- Students can create a skit instead of a letter using the same information.

4. Read/Write- Students will write a letter to Ralph to describe friction, a way it can help Ralph, and a way it can hurt him. 

5. Special Needs- Enlarged copies of directions can be made for students with visual problems.   

New York State Learning Standards

Standard 4-Science 

Physical Setting- Elementary
· Describe the effects of common forces (pushes and pulls) on objects, such as those caused by gravity, magnetism, and mechanical forces.  

· Describe how forces can operate across distances.

Standard 1-ELA

· present information clearly in a variety f oral and written forms such as summaries, paraphrases, brief reports, stories, posters, and charts

Standard 2-ELA

· read a variety of literature of different genres: picture books; poems; articles and stories from chidren’s magazines; fables, myths and legends; songs, plays and media productions; and works of fiction and nonfiction intended for young readers

· observe the conventions of grammar and usage, spelling, and punctuation

Standard 3-ELA

· Present arguments for certain views or actions with reference to specific criteria that support the argument

· Use effective vocabulary and follow the rules of grammar, usage, spelling, and punctuation in persuasive writing

Standard 4-ELA

· Listen attentively and recognize when it is appropriate for them to speak

· Take turns speaking and respond to others’ ideas in conversations on familiar topics

Math

3.M.2  Use a ruler/yardstick to easure to the nearest standard unit (whole and ½ inches, whole feet, and whole yards)

3.S.2  Collect data using observation and surveys, and record appropriately

MATERIALS

	For Introduction
	For Modeling
	For Activity
	For Conclusion
	For Various Assessments
	For Alternative Activity

	1.  The Ralph S. Mouse Movie
	1.  A toy car
	1.  A toy car (small Matchbox sized) for each group
	
	1. Paper
	1. 4 or 5 different surfaces

	
	2.  Several surfaces (can be either the same or different than the students are using) Ex: Corrugated cardboard, sand paper, fabric
	2.  A pre-built ramp for each group.
	
	2. Crayons or markers to create a picture.
	

	
	3.  A ramp
	3.  A yardstick or meterstick for each group
	
	
	

	
	4.  A yardstick 
	4.  A rough surface (ex: carpet square/carpet, a beach towel), a smooth surface (ex: concrete, vinyl, etc.), and another surface of choice for each group
	
	
	

	
	
	5.  A worksheet for each group.
	
	
	


Lesson Process

Introduction (ENGAGE)

1. (5 mins) Show a clip of the movie Ralph S. Mouse when Ralph is riding across the linoleum showing off for his relatives.  

2. (2 mins) Ask the students:

a.  Where else do you think Ralph rode his motorcycle?

b. What surface do you think would be best for Ralph to ride on?

Procedure

1. (1 min) Place students in groups of four and have them pick a recorder, two people in charge of materials, and a reporter.

EXPLORE

2. (1 mins) Pass out ramps, cars, three different surfaces, worksheet, and yardsticks to each group.

3. (2 mins)  Ask the students to look at the different surfaces.  Which one do they think their car will go the farthest on and which one do they think the car will go the slowest on?

4. (30 secs) Model how to set up the ramp with one of the surfaces.  

5. (30 secs) Show the students that the back wheels should be at the back edge of the ramp.  

6. (1 min) Show the students where to place the yardstick and how to measure from the back end of the car.  

7. (12 mins) Have the students work in their groups to test each surface twice, each time recording their results.  

a. While the students are working ask

i. What do you notice?

ii. How far did your car go?

iii. How do your measurements differ?

8. (5 mins) Have the students come back to their seats for a class discussion and ask:

a. Why do you think the car went at different speeds depending on the surface it was on?

b. How do you think the different surfaces affected the car?

EXPLAIN 

9. (1 min) Ask the students:  What do you think friction is?

10. (2 mins) Explain that friction is a force that makes it difficult for an object to move across a surface.  If there is only a little bit of friction than the car will go farther than if there is a lot of friction. 

11. (4 mins) Ask each group:

a.  Which surface do you find had the most/least fiction? 

b. Was your hypothesis correct?  

12. (4 mins) Ask the class:

a. Do you think any other factors might change the distance the car could go?

b. What do you think would happen if you used a heavier car?

13. (2 mins) Explain to the students that the amount of friction depends on the surface type and the force pressing two surfaces together.  

14. (2 mins) Have a heavier car available to demonstrate how the difference in friction of the different cars on the same surface.  

      EXTEND

15. (5 mins) Ask the students:

a. Where do you think Ralph should ride his new car?

b. Why do you think this?

c. Do you think there is anyway friction could help Ralph?

d. Can you think of a way friction could be a bad thing?

Differentiation

1. Visual- The students measure the distance from the bottom of the ramp to the back of the car each time. 

2. Auditory- The students talk with their group and the class and listen to the teacher model.

3. Kinesthetic- The students use the manipulatives to test their hypothesis.  

4. Read/Write- The students record their hypotheses, read the measurements, and write their results.

5. Special Needs- If students cannot bend down to use smooth flooring or a rough flooring, a smooth table can be used and either a carpet square or a beach towel can be used for a rough surface.  If the students have visual problems, enlargements of handouts can be made.  Rulers can also be made with bigger numbers so that students can see them.   

ALTERNATIVE STRATEGY

Have the students rub their hands on the different surfaces so they can feel how easy or hard it is for their hand to move across.  

Conclusion (EVALUATE)

1. (Explain in class (2 mins).  Have the students start if time or do as homework (15 mins).) Pass out a sheet that explains the goals of the rubric.  Explain that they must include two pieces of advice on how friction can help or hurt Ralph.  Have the students write a letter (skit, song, or draw a picture) to Ralph explaining what friction is and how it affects his motorcycle.  

EXTENSIONS

1. (8 mins) Let the students experiment with other surfaces and record their results.

2. (8 mins) Have the students try the activity again using a heavier car.

3. (5 mins) Have them compare the differences in distances.
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Make some hypotheses:

1. Which surface do you think the car will go the farthest distance on? 

Why do you think this?

2. Which surface do you think the car will go the shortest distance on?
Why do you think this?
Directions:

1. Label each surface that you use. 

2. Test the car twice on each surface.   

3. Record the distance in the chart.

Data Chart

	
	Surface 1: ______________
	Surface 2: ______________
	Surface 3: ______________

	Distance for Trial 1
	_________inches
	_________inches
	_________inches

	Distance for Trial 2
	_________inches
	_________inches
	_________inches


Grading Rubric For How Friction Affects Ralph Projects

Content:


Did the student describe what friction is?



__/3

Did the student give a way that friction can be helpful?

__/2

Did the student give a way that friction could be a disadvantage?











__/2

Did the student relate the information to the book Ralph S. Mouse and the character Ralph?   






__/2

Neatness:

Is the letter, song, or skit written (is the picture drawn) neatly and clearly?











         __/1.5

Organization:

Is the letter written in proper letter form?  (Is the skit/song written like one; does the picture relate to the description?)












        __/1.5

Does the order of the information make sense?













        __/1.5

Creativity:


Did the student use creativity in writing the letter, skit, and song or in drawing the picture?
















        __/1.5

Total: ___/15

