SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science

	Recommended Days of Instruction:  
	(one day equals 45 minutes)

	Standard(s) addressed:  5-5

	5-5 The student will demonstrate an understanding of the nature of force and motion.

	The Effect of Friction

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-5.4: 
Explain ways to change the effect that friction has on motion of objects (including changing the texture of the surfaces, changing the amount of surface area involved, and adding lubrication)


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Friction

http://player.discoveryeducation.com/index.cfm?guidAssetId=6B818989-DE74-424A-8677-0B30BDB8B4EF&blnFromSearch=1&productcode=US
Friction is a force that makes our world run a little slower. Friction is a force that helps to reduce the motion of an object.
Friction

http://player.discoveryeducation.com/index.cfm?guidAssetId=65BFD859-A77A-42F0-A079-D0A57B79B245&blnFromSearch=1&productcode=US
Friction is a force that opposes motion. Friction wastes energy.
Friction

http://player.discoveryeducation.com/index.cfm?guidAssetId=587EC879-7991-49DB-B5F5-A5A7EDEC877F&blnFromSearch=1&productcode=US
Friction is a force caused by two objects rubbing together, which slows motion. Friction can cause heat, and allows movement, as well stopping.
Friction

http://player.discoveryeducation.com/index.cfm?guidAssetId=1470A2F5-5433-460F-8036-88CE508992AD&blnFromSearch=1&productcode=US
Friction is a force that occurs when objects are in contact with each other. Friction can slow or stop a moving object.


	See Science Module 5-5.4

	From the SC Science Support Document:

The objective of this indicator is to explain ways to change the effects of friction on motion; therefore, the primary focus of assessment should be to construct cause and affect models of the ways to change the effects of friction on motion.  
However, appropriate assessments should also require students to recognize factors that affect friction; illustrate with a diagram of objects moving to determine which factors are increasing friction to slow down or stop the motion; to summarize major points about the factors that affect friction with their increasing or decreasing the effects; to infer which factors are increasing or decreasing friction to slow down or speed up the motion of objects. 




Fifth Grade
Science Module 

5-5.4
The Effect of Friction
Lesson A

From the South Carolina Science Support Documents:

Previous/Future knowledge: Students have not been introduced to the concept of friction in previous grade levels.  Students will further develop the concept of friction in 8th grade (8-5.3)

It is essential for students to know that friction is a force produced when objects touch each other that causes objects to slow down or stop (5-5.1) and that the effect of friction can be changed in the following ways:

Texture of 

the surface
The rougher the surface, the greater the friction.  Smooth surfaces reduce friction. Carpets have more friction that tile floors.  Soles of shoes have rough textures to increase friction between the shoes and the floor so that it is possible to walk without slipping.  

Amount of 

surface area
The greater the surface area, the greater the friction.  If more surface of an object touches another object, the friction will be greater.  If tires of a car or truck are larger, more surface area of the tire will touch the road making friction greater. Trucks have larger tires to make it easier for them to stop or slow down.

Lubrication
Lubrication, for example oil or grease, reduces the effects of friction. Without lubrication, moving parts of machines would slow down or stop very quickly.  
It is not essential for students to know why these factors affect friction.

Assessment Guidelines:

The objective of this indicator is to explain ways to change the effects of friction on motion; therefore, the primary focus of assessment should be to construct cause and effect models of the ways to change the effects of friction on motion.  However, appropriate assessments should also require students to recognize factors that affect friction; illustrate with a diagram of objects moving to determine which factors are increasing friction to slow down or stop the motion; to summarize major points about the factors that affect friction with their increasing or decreasing the effects; to infer which factors are increasing or decreasing friction to slow down or speed up the motion of objects. 

Teaching Indicator 5-5.4: Lesson A – “The Effect of Friction”
Instructional Considerations:

This should be a fairly simple lesson to teach.  Although students have not formally had the concept of “friction” before, most of them will know something about the term from general experience. Build on their experiences as much as you can.

This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:

1. One or more days ahead of time, tell all students that they will need to either wear socks (heavy socks will work best) to school for this lesson or to bring a pair of socks they can put on once they get to class.

2. Obtain necessary materials.

3. Run off the three worksheets.

Misconceptions:

Students may confuse the heat produced by the force of friction with friction itself.  Instead “… friction is a force produced when objects touch each other that causes objects to slow down or stop.”  
Safety Note(s):


While the activities in this module should be fun for the students, they need to be reminded that these activities are being done for a purpose.  There will be no need to run in this experiment. 
Lesson time:
1 day (1 day equals 45 minutes)
Materials Needed:
1. Waterless hand cleaner (enough for all students to get one squirt)

2. Hand cream (enough for each student to have 1 squirt)

3. Paper towels
4. Socks (Each student needs to wear these to class or bring a pair to class)

Focus Question:

How can we change the effect of friction on the motion of objects?

Engage:

1. Ask questions to help students recall what they have already learned about friction from previous modules.  (Since this lessons is, in part, a review lesson for friction, don’t become too bothered if they have trouble with any of these questions.)

a. What is friction?  (Answers will vary but they should explain friction as a force when things rub together.)
b. Is friction a force?  (Yes)  How do we know? (It changes the rate of motion)

c. Ask if anyone can give an example of friction from everyday life?
2. Tell them that the next two classes will allow them to discover more about the force of friction.  
Explore:

1. Show the students the “Hand Warmer” worksheet and discuss with them what they should do to complete it.  Tell students that you will hand out the paper towels now.  Note: they will do the rating part of the exercise (right hand column) only AFTER they have tried all of the trials.  

2. Lead them through the first task “Bare Hands”. Ask the students to rub their hands together slowly but firmly.  Have them record their observations on the worksheet.  When they are through writing, ask them describe to you how it feels?  (Try to get them to indicate how smoothly their hands seem to rub together.  Some may mention experiencing heat.) 

3. Have students finish the other trials in the order that they are listed on the sheet. When a group or table is ready for a liquid, you can go around and put the appropriate squirt on their hands.

4. They can use the paper towel after all trials to clean their hands.
5. Ask them to complete the ranking from most friction (roughest) to least friction (smoothest).
Explain:
1. Walk through the results from the Hand Warmer worksheets.  Discuss both similarities and differences in their explanations.  Save the discussion of their rankings for the next step (Step 2 below).

2. Post a chart on the board that lists the four items from the “What’s on your hands?” column and a ranking column (the first and last columns).  Ask them to give you the rankings.  
a. Try to obtain a class consensus but allow for differences in opinion.  Discuss those differences and support the students who expressed the differences.

b. Spend some time seeing if they can discover a pattern that might explain why some surfaces have more or less friction.  (Here you will have some combination of different surfaces and lubrication.)

c. Ask where friction would be desirable? (Anytime you don’t want two things to slip and slide such as the pavement around a swimming pool.  Car brakes would be another example.)

d. Ask them when friction might NOT be desirable? (You would want the wheels of a bicycle, skateboard or automobile to spin easily.)

3. Walk them through the three variables that are essential for this indicator (see the Support Guide page above).  
Extend:
Investigation:  Slippin’ and Slidin’

a. Go over the activity and the sheet with them.

b. Directions: Students will test each of the four combinations of surfaces listed on the worksheet (socks/shoes, floor/carpet). They should rub or shuffle their feet (with either shoes or socks) on each of the two surfaces (floor/carpet).

i. They should record a brief description of each of the surfaces involved.  How does it feel? Be aware that if they have leather soled shoes they will get different results than if they are wearing tennis shoes.  This difference is great as long as they actually record what happened.  Differences serve as a productive point for discussions.
ii. They should record what happened or what they felt for each observation.

Friction Review Sheet (Directions)
1. Have students work individually to answer the four questions on the Friction Review Sheet.  When they are finished, you can allow them to compare answers.

2. When they are finished, go over the responses with the class (answers below) and reinforce the “Essential to Know” ideas in the Support Document from this indicator.

Friction Review Sheet (Questions and answers)
1. If you were allowed to design your own dream car, would it have a flat front end or some other shape?  Explain your answer in terms of air resistance. (Most people would want a pointed or curved front end because it would offer less air resistance (friction) and thus allow the car to go faster with less energy.)

2. When you design your dream car, will you want the brakes to have a lot of friction or very little friction?  Explain your answer. (Brakes depend upon being able to apply friction when it is needed.  A set of brakes with no friction would be useless.  This is why it is dangerous to drive too fast with very wet brakes.)

3. If you wanted to parachute from an airplane, would you want a big parachute or a small one?  

a. Explain your answer in terms of air resistance. (A larger chute would let you descend to earth more slowly than a small one.  A smaller chute would let you drop faster but it will be more maneuverable.) 

b. Draw a diagram that shows how air resistance affects a parachute.  (The diagram should show that the force of air resistance would be going up and the force of gravity would be going down.  Obviously the force of gravity will be the greater of the two forces.)

4. Name and describe at least two items on a car that need lubrication and why they need it.  (Wheels need lubrication to roll easily.  Door hinges need lubrication to avoid squeaking. The engine needs oil to keep the moving parts within it moving slowly.)

Hand Warmer
	What’s on Your Hands?
	Observations
	Most Friction (4) to Least Friction (1)

	Bare Hands

	
	

	Waterless Hand Cleaner


	
	

	Paper Towel


	
	

	Hand Cream

	
	


Slippin’ and Slidin’
	What is on your feet?
	What is the surface?
	Describe the textures of the two surfaces involved?
	What do you notice?
	Most Friction (4) to Least Friction (1)

	Socks


	Floor
	
	
	

	Socks


	Carpet
	
	
	

	Shoes


	Floor
	
	
	

	Shoes

 
	Carpet
	
	
	


Friction Review Sheet
1. If you were allowed to design your own dream car, would it have a flat front end or some other shape?  Explain your answer in terms of air resistance. 
2. When you design your dream car, will you want the brakes to have a lot of friction or very little friction?  Explain your answer. 
3. If you wanted to parachute from an airplane, would you want a big parachute or a small one?  
a. Explain your answer in terms of air resistance. 
b. Draw a diagram that shows how air resistance affects a parachute.  

4. Name and describe at least two items on a car that need lubrication and why they need it.  

Standard 5-4: The student will demonstrate an understanding of the nature of force and motion.





Indicator 5-4.4: Explain ways to change the effect that friction has on motion of objects (including changing the texture of the surfaces, changing the amount of surface area involved, and adding lubrication)
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