SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Science  8 Grade                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  8-5 Physical Science 

	The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving. 

	Force and Motion

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-5.6

Summarize and illustrate the concept of inertia.


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Exploratorium: Skateboard Science

http://www.exploratorium.edu/skateboarding/trick.html
A multi-frame illustrated web-text about the forces of friction and gravity acting on a skateboarder. Photographs show skateboard tricks in freeze-frame action and the text explains the forces involved and the tricks-of-the-trade for accomplishing the feat.


	See Module 8-5.6

Teaching the Lesson 8-5.6A Force and Motion – “Inertia and Objects at Rest”
Teaching the lesson 8-5.6B Force and Motion – “Inertia and Objects in Motion”

	From the SC Science Support Document:

One objective of this indicator is to summarize the concept of inertia; therefore, the primary focus of assessment should be to generalize the major points concerning the concept of inertia. However, appropriate assessments should also require students to recall the meaning of inertia. 



	Module 8-5.6 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-5.6 Summarize and illustrate the concept of inertia.


	Athens Academy: The Truck and Ladder

http://www.geocities.com/Athens/Academy/9208/il.html
This animation is accompanied by a thorough explanation of inertia and the motion of a car, a truck, and a ladder in a rear-end collision.

Suggested Streamline Videos:
http://etv.streamlinesc.org
Physical Science: Forces and Gravity

Segment 1: Introduction to Forces and Gravity (3:18)

Segment 2: Friction (3:10)

Overview of the laws governing the motion of an object in action packed examples from the world of sports, architecture, and recreation. The segment includes descriptions of balanced and unbalanced forces, gravity, inertia, and friction ending with the technology of space transportation.

0:00-6:28

	
	Another objective of this indicator is to illustrate the concept of inertia; therefore, the primary focus of assessment should be to give illustrations of this concept or use illustrations to show understanding of inertia using pictures, diagrams, or word descriptions.  However, appropriate assessments should also require students to exemplify inertia with moving objects or with objects at rest resisting motion. 




	Module 8-5.6 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-5.6 Summarize and illustrate the concept of inertia.


	Physical Science: Forces and Gravity

Segment 5: Forces at Work in an Amusement Park (3:00)

Provides examples of inertia and gravity in amusement park rides. Also includes a discussion of centrifugal and centripetal forces which are beyond the scope of this standard.

Basics of Physics: Exploring the Laws of Motion

Segment 2: Newton’s First Law of Motion: Force, Friction, and Inertia (4:40)- Illustrates the concept of inertia through several demonstrations including the table cloth trick and penny-in-a-cup and explains the relationship of gravity and friction to the inertia and motion of an object. 

Explanations that accompany the remaining demonstrations in this segment contain anthropomorphism and should be avoided.
	
	


Eighth Grade

Science

Module 

8-5.6
Force and Motion
Lessons
A-B

From the South Carolina Science Support Documents: 

Indicator 8-5.6:  Summarize and illustrate the concept of inertia.

Taxonomy level of indicator:

2.2 and 2.4-B Understand Conceptual Knowledge

Previous/Future Knowledge: 

Students have not been introduced to the concept of inertia in previous grades. They will further develop the concept of inertia in high school Physical Science (PS-5.7) in relation to Newton’s first law of motion.

It is essential for students to know that inertia is the tendency of objects to resist any change in motion.  Inertia is a property of the object; it is not a force. 

· It is the tendency for objects to stay in motion if they are moving or to stay at rest if they are not moving unless acted on by an outside force. 

· The more mass an object has, the harder it is to start it in motion, to slow it down or speed it up, or to turn it. 

· In other words, the more mass an object has, the more inertia it has.  

Examples of the effects of inertia might include: 

· Inertia causes a passenger in a car to continue to move forward even though the car stops. This is the reason that seat belts are so important for the safety of passengers in vehicles.
· Inertia is the reason that it is impossible for vehicles to stop instantaneously.

· Inertia is the reason that it is harder to start pushing a wheelbarrow full of bricks than to start pushing an empty wheelbarrow.  The filled wheelbarrow has more mass and therefore, more inertia.

· Inertia is also the reason that it is harder to stop a loaded truck going 55 miles per hour than to stop a car going 55 miles per hour.  The truck has more mass resisting the change of its motion and therefore, more inertia. 

It is not essential that students know that the concept of inertia as Newton’s first law of motion.  Students do not need to know how momentum relates to inertia or to calculate momentum.
Assessment Guidelines: 

One objective of this indicator is to summarize the concept of inertia; therefore, the primary focus of assessment should be to generalize the major points concerning the concept of inertia. However, appropriate assessments should also require students to recall the meaning of inertia.

Another objective of this indicator is to illustrate the concept of inertia; therefore, the primary focus of assessment should be to give illustrations of this concept or use illustrations to show understanding of inertia using pictures, diagrams, or word descriptions. However, appropriate assessments should also require students to exemplify inertia with moving objects or with objects at rest resisting motion.
From AAAS Atlas of Science Literacy (Project 2061):

Student Misconceptions:
Students tend to think of force as a property of an object ("an object has force," or "force is within an object") rather than as a relation between objects.  In addition, students tend to distinguish between active objects and objects that support or block or otherwise act passively. Students tend to call the active actions "force" but do not consider passive actions as "forces".  Teaching students to integrate the concept of passive support into the broader concept of force is a challenging task even at the high-school level. 

Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is proportional to the amount of force; that if a body is not moving, there is no force acting on it; and that if a body is moving there is a force acting on it in the direction of the motion.  Students also believe that objects resist acceleration from the state of rest because of friction -- that is, they confound inertia with friction.  Students tend to hold on to these ideas even after instruction in high-school or college physics.  Specially designed instruction does help high-school students change their ideas. 

Research has shown less success in changing middle-school students' ideas about force and motion.  Nevertheless, some research indicates that middle-school students can start understanding the effect of constant forces to speed up, slow down, or change the direction of motion of an object. This research also suggests it is possible to change middle-school students' belief that a force always acts in the direction of motion.  

Students have difficulty appreciating that all interactions involve equal forces acting in opposite directions on the separate, interacting bodies. Instead they believe that "active" objects (like hands) can exert forces whereas "passive" objects (like tables) cannot.  Alternatively, students may believe that the object with more of some obvious property will exert a greater force.  Teaching high-school students to seek consistent explanations for the "at rest" condition of an object can lead them to appreciate that both "active" and "passive" objects exert forces.  Showing high-school students that apparently rigid or supporting objects actually deform might also lead them to appreciate that both "active" and "passive" objects exert forces.  
Teaching 8-5.6 Lesson A: Force and Motion –“Inertia and Objects at Rest”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce inertia as a property of all matter. This lesson can also be used in conjunction with 8-1.3, 8-1.4, 8-1.6. FOSS - Force and Motion or STC - Energy, Machines, and Motion kits provide an opportunity for conceptual development of the concepts within the standard. 
Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. 

Setup the Egg Inertia Demo prior to class (See Engage portion of the lesson) NOTE: You may want to practice with the broom before you do the demonstration. To see this demonstration performed watch the following video:  http://teachertube.com/viewVideo.php?video_id=6684&title=Egg_inertia
Misconceptions:
Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is proportional to the amount of force; that if a body is not moving, there is no force acting on it; and that if a body is moving there is a force acting on it in the direction of the motion.  Students also believe that objects resist acceleration from the state of rest because of friction -- that is, they confound inertia with friction.
Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed. 

Lesson time:

55 minutes

Materials Needed: 
· 3 toilet paper rolls – FOR DEMO (setup prior to class)

· 3 raw eggs - FOR DEMO (setup prior to class)

· 1 one foot square piece of card board - FOR DEMO (setup prior to class)

· 3 beakers or glasses ¾ full of water - FOR DEMO (setup prior to class)

· One wooden broom - FOR DEMO (setup prior to class)

· Large Washer – 1 per group 
· Index card (Note: Must be large enough to fit over the top of the beaker or glass) – 1 per group 
· Beaker or glass of water (Note: The index card must fit over the top)– 1 per group 
· Paper towels – 10 per group 
· Wagon (Cart that several student can get in)– 1 for whole class

Focus Questions:
What is inertia? 

How is inertia affected by mass? 
Engage1 : (3 minutes)

NOTE: Set up should be completed prior to lesson. Use the picture below to setup the Demonstration:
[image: image1.emf]
The toilet paper holders should be placed on the square piece of cardboard directly above the water glasses (beakers). BE SURE that the edge of the cardboard sticks out 1 to 2 inches beyond the edge of the table. The table should be very sturdy (have enough mass to stop the broom) – you can test this before you set up, by releasing the broom into the table if the table moves the table is NOT sturdy enough for this demonstration.

1. As the students come into class, play around with bending the broom as if you are going to release it into the eggs BUT DON”T – Ham-it-up 

2. Ask students to predict what they think will happen when you release the broom into the cardboard.

3. Have them record their predictions in their notebooks.
Explore 1: (9 minutes)

1. Put students in groups of 2 or 3

2. Have students read the procedure below:
a. Place the index card on the beaker/glass – be sure the index card completely covers the top of the beaker/glass

b. Place the washer in center of the index card. 
c. Hold your thumb or a “thumping” finger perpendicular to the index card. 

d. Thump the card out of the way.

e. Use your fingers to retrieve the washer.

f. Dry it off with a paper towel.

g. All students in the group should perform the experiment.

h. Record your results under your prediction – use the term “force”
3. Have them record a prediction in their notebooks

4. Have them conduct the experiment – Each student should have the opportunity to conduct the experiment
Explain 1: (14 minutes)
1. Ask students to describe what happened when they thumped the index card. Encourage students to use the term “force” in their explanations. 
a. Students should reply that the force from their finger caused the index card to move in the direction of the force. However, the washer dropped into the beaker.

2. Tell students that the washer did not move in the direction of the index card because they did not apply a force to the washer they applied the force to the index card. 
a. Remind them that they have already seen that objects do not change their motion unless a net force acts on them. So if the object is at rest it will stay at rest until a net force acts on it, this a property of all matter. 
b. The property is called Inertia.
3. Write “Inertia” on the board and write “property of all matter in which objects at rest remain”

4. Ask students if the washer has inertia and it was at rest then why did the washer drop? Students should say that when the index card moved the forces on the washer became unbalanced … the index card was no longer pushing up on the washer with an equal force to the downward force of gravity.

5. Ask them why the washer stopped dropping? Students should reply because the upward force of the glass on the washer balanced the force of gravity on the washer. 
6. Ask students if they would like to change their predictions of the demonstration they are about to view.

7. Place the broom next to the table so that it is exactly perpendicular to the cardboard.
8. At the same time: step on the sweeping part of the broom and bend the handle away from the table.

9. Count to 3 and release the handle only – keep your foot on the sweeping part until after the cardboard moves.
Engage 2 (1 minute):

1. Ask students how the property of mass affects the property of inertia.

2. Pull out the wagon and ask for volunteers.
3. Select 3 to 4 large students.

Note: You will need at least 10 m of linear space in which to pull the wagon.

Explore 2 (8 minutes):

1. Have one of the volunteer students be the “conductor” of the wagon (i.e. they are going to pull it).
2. Tell the conductor it will be their job to pay attention to the force they are exerting to get the objects moving.

3. Have the conductor get the empty wagon started and pull it the 10 m.

4. Have a volunteer get in the wagon.

5. Have the conductor get the wagon started and pull it the 10 m.

6. Have another volunteer get in the wagon.

7. Have the conductor get the wagon started and pull it the 10 m.

8. Have a third volunteer get in the wagon.

9. Have the conductor get the wagon started and pull it the 10 m.

Explain 2 (18 minutes):

1. Ask the “conductor” to describe getting the wagon started as the mass increased.

2. Ask students to recall pulling the blocks with spring scales.
3. Ask them to recall the amount of force required to get the block started as compared to the amount of force required to keep the block moving.

4. Ask them which was greater? Students should remember that getting the block started required much more force that keeping it moving.

5. Ask them what the force was like getting the block started as they added mass to it? Students should recall that as mass was added the block required more and more force to get started.
6. Tell them that the greater the mass the greater the property of inertia. The greater the inertia, the greater the force to move it.
7. Show the ETV Streamline SC Basics of Physics: Exploring the Laws of Motion Segment 2: Newton’s First Law of Motion: Force, Friction, and Inertia (6:04).   
8. Have students pair up and write a summary of the video give them the following words as a word bank:
a. Inertia
b. Forces 

c. Friction

d. Gravity
Extend:
Find all the industries in which inertia is an important research investment. 
Teaching 8-5.6 Lesson B: Force and Motion –“Inertia and Objects in Motion”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce inertia as a property of all matter. This lesson can also be used in conjunction with 8-1.3, 8-1.4, 8-1.6. FOSS - Force and Motion or STC - Energy, Machines, and Motion kits provide an opportunity for conceptual development of the concepts within the standard. 
Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. NOTE: You need access to a gym for the “Engage” part of this lesson – It saves time to have students meet you there at the beginning of class. The “Explore” section of the lesson should be done in a cleared parking lot.
Misconceptions:
Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is proportional to the amount of force; that if a body is not moving, there is no force acting on it; and that if a body is moving there is a force acting on it in the direction of the motion.  Students also believe that objects resist acceleration from the state of rest because of friction -- that is, they confound inertia with friction.

Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed. You will be pushing students in a rolling chair while they are blindfolded you need to stress to those students to keep their feet up and their arms and legs tuck in at all times while in the chair.

Lesson time:

55 minutes

Materials Needed:

· Rolling Chairs -1 for the gym and 1 for outside
· Blindfold – 1 per class (Engage only)

· Access to the Gym (Engage only)

· Soccer ball & Shot-put (or bowling ball) – 1 per group
· Stuffed animal – 1 for outside

· Cinder Block – 1 for outside

· Student Notebooks
Focus Question:

What happens to inertia when an object is moving?
Engage (10 minutes):

1. Meet your students in the gym.

2. Tell students in this exercise one of you will have the opportunity to wear a blindfold and feel the motion of the moving chair. It is very important that you remember to practice safety. Keep your arms and legs pulled in at all times and hold onto the chair with both hands. Keep your feet off the ground.

3. Ask for a volunteer – choose a small student.

4. Student in chair is instructed to alert the class whenever their body “feels” motion. Instruct them to ignore friction (air & wind).
5. When first student is in chair, place the blindfold over their eyes.

6. Push the Chair hard enough for it to move on its own in a straight line. NOTE: As a safety precaution have students along the walls and at the end of the area. The student in the chair should identify “feeling” the motion while being pushed and as the chair increases speed.

7. While the chair is still moving push the chair at a right angle to direction it is moving push until it changes direction. The student in the chair should notice the change in direction.
8. Then pull on the chair to slow it down and eventually stop the chair. The student in the chair should notice the change in speed.

9. Remove the blindfold from the person in the chair. 

10. Ask them if they can remember when they felt their bodies moving and when they did not feel their bodies moving. Answers will vary but should consist of two basic answers they felt movement when the rolling chair slows down or speeds up and when the chair changes direction & they didn’t feel movement when the chair was moving in the same direction at the same speed.
Explore (35 minutes):

1. Put students in groups of three.

2. Have students read the procedure below and create an area in their notebooks to record their observations.
a. Each student in the group should complete the following exercises:

i. Hold each of the balls and record in your notebook which ball has the greater mass.

ii. Push both balls until they roll.

iii. Record in your notebook which ball required more force to start rolling.

iv. Have your partner push each ball, one at a time, toward you.

v. Stop the balls with your foot.

vi. Record in your notebook which ball required more force to stop.
3. Give groups the balls and have them conduct the exercises.
4. Give the groups 15 minutes to complete the two exercises 

5. Place the rolling chair 10 meters from the curb.
6. Once the 20 minutes are up, collect all materials and have the students make a semi circle around the chair and curb. 

7. Place the stuffed animal on the EDGE of the chair.

8. Push the chair slowly towards the curb and crash the chair into the curb.
9. Have students record their observations of the stuffed animal.
10. Repeat pushing the chair crashing it into the curb with faster and faster walking/running with the chair.
11. Have students record their observations of the stuffed animal.
12. Next push the chair and stuffed animal fast and then quickly force the chair to change direction.

13. Have students record their observations of the stuffed animal.
Explain (5 minutes):

1. Tell students the property of an object to resist change in its motion is called inertia. 
2. Ask students to identify where they have seen the property of inertia in the exercises they have completed.

a. Answers will vary. Be sure to point out:

b. Shot-put is more massive and therefore has greater inertia than the soccer ball. It is its inertia that makes it harder to stop.
c. The stuffed animal continues to move at the same speed and in the same direction it was moving on the chair after the chair crashes.

d. The stuffed animal continued to move in the original direction at the original speed of the chair after the chair’s direction changed.

3. Ask students how the property of inertia applies to seatbelts. Students should be able to relate how the stuffed animal moved to how they would move in a car and if the car was force to change direction or speed too quickly they would keep on moving – through the windows – if they were not attached to the car. 

Extend:
Explain how the property of inertia would work in space and on the moon.
Standard 8-5:  The student will demonstrate an understanding of the effects of forces on the motion of an object. (Physical Science)





Indicator 8-5.6:  Summarize and illustrate the concept of inertia.





Other indicators addressed: 


8-1.3 Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.


8-1.6 Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) safely and accurately when conducting a controlled scientific investigation.


8-1.7 Use appropriate safety procedures when conducting investigations. 
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