SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  8th Grade                            

	Recommended  Days of Instruction:  5
	(one day equals 55 min)

	Standard(s) addressed:  8-5

	The student will demonstrate an understanding of the effects of forces on the motion of an object. (Physical Science)

	Force and Motion

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-5.3 Analyze the effects of forces (including gravity and friction) on the speed and direction of an object.
	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
ETV Streamline Videos

http://etv.streamlinesc.org
Basics of Physics: Exploring Gravity video segment: “Falling Objects” (6:38)
Physical Science: Forces and Gravity video segments 1 & 2: “Introduction to Force and Gravity” & “Friction”

Fear of Physics: Friction

http://www.fearofphysics.com/Friction/frintro.html
In this test of driver decision making, students are provided information about the physics of

friction then directed to an animation of a traffic jam. The mass of the vehicle, the type of

surface (dry, wet, snowy, icy), and the braking distance can be manipulated to determine the

conditions necessary to avert a rear-end collision.

	See Module 8-5.3

Teaching the Lesson 8-5.3A Force and Motion – “Changing Motion”
Teaching the lesson 8-5.3B Force and Motion – “Friction, Surface and Speed?”
Teaching the lesson 8-5.3C Force and Motion – “Gravity, Speed & Air Friction”

	From the SC Science Support Document:
The objective of this indicator is to use measurements and time-distance graphs to represent motion of objects in terms of position, distance, or speed; therefore, the primary focus of assessment should be to apply measurement and graphing skills to demonstrate the motion of objects in terms as listed in the indicator.  



	Module 8-5.3 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-5.3 Analyze the effects of forces (including gravity and friction) on the speed and direction of an object.
	Engineering Interact: Gravity

http://www.engineeringinteract.org/resources/parkworldplot/flash/concepts/gravity.htm
This animation explains gravity in examples on Earth and in space by emphasizing relative masses and balanced/unbalanced forces. Students make predictions then test them; when predictions are not correct, an explanation and redirection are provided.

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.
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From the South Carolina Science Support Documents:

Indicator 8-5.3 Analyze the effects of forces (including gravity and friction) on the speed and direction of an object.
Taxonomy level of indicator:

Analyze Conceptual Knowledge (4.1-B)
Previous/Future knowledge: Students have been introduced to the concept the pull of gravity in 3rd grade (3-5.4) and to the concepts of the effects of forces of gravity and friction on the motion of objects in 5th grade (5-5.1). Students have not been analyzed the effects of forces of gravity and friction with regards to the speed and direction of an object in previous grade levels. Students will further develop the concepts of the effects of gravity quantitatively in high school Physical Science (PS-5.5)
It is essential for students to know that forces (including gravity and friction) can affect the speed and direction of an object.  

Gravity


· Gravity is a force that always attracts or pulls objects toward each other without direct contact or impact.

· Gravitational attraction depends on the mass of the two objects and the distance they are apart. 

· Objects on Earth are pulled toward the center of Earth. 

· The force of gravity, like all other forces, can cause changes in the speed of objects.  As an object falls, its speed will continually increase as Earth’s gravity continually pulls it downward.  When air resistance is ignored, all objects will speed up at the same rate as they fall.

· Gravity can also cause an object that is thrown into the air to change its upward motion, slow down, and fall back toward Earth’s surface. 

· The pull of Earth’s gravity keeps the Moon in orbit; the moon is constantly changing direction because of gravity. 

Friction


· Friction is a force that occurs when one object rubs against another object. Two factors determine the amount of friction – (1) the kinds of surfaces, and (2) the force pressing the surfaces together. 

· Friction is the force that acts to resist sliding between two surfaces that are touching.  It can slow down or stop the motion of an object.  
· The slowing force of friction always acts in the direction opposite to the force causing the motion.  
· For example, friction slows or stops the motion of moving parts of machines. 
· Another example would be athletic shoes with tread grooves to increase friction have better traction for starting or stopping motion than smooth-soled dress shoes.

· Friction can also be the force that makes it difficult to start an object moving.  Enough force must be applied to a nonmoving object to overcome the friction between the touching surfaces.  

· The smoother the two surfaces are, the less friction there is between them; therefore, the moving object will not slow down as quickly.
· Friction between surfaces can be reduced, in order for objects to move more easily, by smoothing the surfaces, using wheels or rollers between the surfaces, or lubricating/oiling the surfaces.  
· If friction could be removed, an object would continue to move. 

· The greater the force pushing the two surfaces together, the stronger friction prevents the surfaces from moving.
· As an object gets heavier, the force of friction between the surfaces becomes greater.
· To move a heavy object, a greater force must be applied to overcome the friction between the surfaces.

It is not essential for students to know how to calculate acceleration due to gravity, calculate weight, or the effect of gravity on different masses.  Students do not need to differentiate between static, sliding, or rolling friction. 

Assessment Guidelines:
The objective of this indicator is to analyze the effects of gravity and friction on the speed and direction of objects; therefore, the primary focus of assessment should be to determine how the forces of gravity and friction relate to the overall concept of speed and direction of objects. However, appropriate assessments should also require students to explain the effects of gravity or friction on the speed and direction of objects; infer whether gravity or friction could be causing a given change in the speed or direction of an object; or exemplify effects of gravity or friction on the speed and direction of an object.

Teaching 8-5.3 Lesson A: Force and Motion – “Changing 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 the position and motion of an object relative to other objects. 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 so 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. 

Place students in groups before the beginning of class. The Explain Question should be at the top of chart (slide for promethean or smart board) before class.
Students should have completed lessons to address 8-5.1 before beginning this lesson. This lesson is in three parts but should be completed together. 
Boards must be at 45˚ at the base where they join or the tennis ball will bounce off the ramp. There can be no gap or raised area between the boards – You can use painters tape to connect them if needed. 
The underlined sections in the Explain sections are notes that should be recorded on the chart as you go through the explanation of each explore activity.
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. 
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.  
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:
1 Day (55 minutes) 


Materials Needed: 
· Large Book – for Demo in Engage
· Large Ball – for Demo in Engage 
· Text Books

· boards for ramp (for each group)

· Tennis Balls (one per group)
· Student Notebooks 
· ETV Streamline Video: Physical Science: Forces and Gravity: Segment 1: Introduction to Forces and Gravity (3:18)
Focus Question:
What causes objects to change their motion?

Engage 1 & 2: (2 minutes)
1. At the beginning of class push a large book across your desk and then pull the large book across your desk.

2. Ask students to carefully consider the motion of the text book.

3. Repeat pushing and pulling the book and ask them “What causes the book to move and what causes it to stop moving?”
Explore 1: (5 minutes)
1. Have students push and pull their textbooks across the lab table or the floor.
2. Ask students to think about the chart question: “What caused the book to move?”
3. Have students give their textbooks a hard push across the lab table or the floor.
4. Have them to repeat this several times asking them to consider “What is causing the book to move and what is causing it to stop moving?”
5. Have students dialogue about the questions and then record their observations in their notebooks.  
Explain 1: (5 minutes)
NOTE: Watch for the misconception of force being a property – Be sure that students understand that forces act on objects to change their motion and that it is external to the object.
1. Display Chart (promethean or smart board) with heading: 
a. “What Changes an Object’s Motion?”
2. Give students a few minutes to reflect and review their notebook observations.

3. Ask students the following questions to help them answer the Chart Question above IF they don’t come up with what is in the Note below. Only use the questions as needed:

a. What motion did the book have before you applied a push or pull to it?

b. What direction was the motion of the book with reference to the push or pull?

c. What was the motion of the book when you stopped applying a push or pull?
(Note: Students should identify that they push or pull the book to move it across the table. Students should identify that the object (book) moves in the direction of the push or pull applied to it. Define force: force is a push or pull. Point out that the force is applied by the student to the object (book). Students should notice that applied forces cause changes in motion.)
Explore 2: (5 minutes)
1. Students should push the book with a force large enough for the book to continue moving after they have removed their hand.

2. Have students observe the motion of the book on the floor or table.
3. Ask students “What causes the book to stop moving?”

4. Students may need to repeat the steps.

5. Students should record their observations in their notebooks

Explain 2: (10 minutes)
(NOTE: Watch for the misconception of force being a property – Be sure that students understand that forces act on objects to change their motion and that it is external to the object.)
1. Redirect students to the chart (promethean or smart board) with heading: 

a. “What Changes an Object’s Motion?” with the information from Explain 1 still in view
2. Give students a few minutes to reflect and review their notebook observations.

3. Ask students the following questions to help them answer the Chart Question above IF they don’t come up with what is in the Note below. Only use the questions as needed:

a. What direction was the motion of the book with reference to the push or pull?

b. What direction is the force that causes the book to slow down?
(Note: Students should identify friction (or a force acting in the opposite direction of the textbook motion) as the stopping force. Students should identify that the force is applied to the object. Define Friction: Friction is the force that acts to resist sliding between two surfaces that are touching.  It can slow down or stop the motion of an object.) 

Engage 3: (3 minutes)
1. Throw the ball in the air and ask students what caused the ball to stop moving upward and then change direction?

2. Chart responses for later use

3. Pass out the boards and tennis balls.
Explore 3: (13 minutes)
1. Have students construct the double ramp using the board and several textbooks – show them the diagram above or demonstrate the construction.

2. Have students release the ball at the top of one ramp and observe the motion of the ball.

3. After several trails have them dialogue about the ball’s motion and to record this motion in their notebooks.
Explain 3: (12 minutes)
(NOTE: Watch for the misconception of force being a property – Be sure that students understand that forces act on objects to change their motion and that it is external to the object.)
1. Display Chart (promethean or smart board) with heading: “What Changes an Object’s Motion?”
2. Give students a few minutes to reflect and review their notebook observations.

3. Tell students that there is more than one force acting on the ball. 
4. Watch the ETV Streamline Video: Physical Science: Forces and Gravity: Segment 1: Introduction to Forces and Gravity (3:18) http://etvstreamlinesc.org
5. Have students record the chart in their notebooks.
(Note: Students should identify that they were the force holding the ball in place and that gravity was the force causing the ball to move. Students should identify friction as working against the motion of the ball and is between the surface of the ball and the surface of the ramp. They should also identify that friction is one of the forces causing the ball to slow down. They should identify gravity (3rd and 5th grade review) as the other force causing the ball to slow down. They should identify gravity as the force causing the ball to change direction on the ramp. Give students the following definition: Gravity is a force that always attracts or pulls objects toward each other without direct contact or impact.) 
Extend:
1. Have students find examples of forces acting on objects in various mediums (in space, in water, in the Earth, in air.) Have them identify the frictional forces acting on these objects.

Teaching 8-5.3 Lesson B: Force and Motion –“ Friction, Surfaces and Speed”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce the position and motion of an object relative to other objects. 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. Students should have completed Lesson 8-5.3A before beginning this lesson.
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.
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:

1 Day (55 minutes)
Materials Needed: 
· 1 meter board with sandpaper attached the length of one surface

· 1 meter board with carpet attached the length of one surface

· 1 meter board with aluminum foil attached to the length of one surface

· 1 meter board

· 1 lab table (floor) marked with tape the length of 1 meter 
· 5 Stop Watches
· 5 Spring scales
· 5 Small blocks of wood with an eyehook inserted into one end
· Graph paper                                                        

· Markers
· 8-5.3 B Student  Lab Sheet (see attached)

· ETV Streamline Video: Physical Science: Forces and Gravity: Segment 2: Friction (3:10)
Focus Question:
What affects the force of friction?
Prior to lesson, set up 5 stations around the room. Each station should have one of the covered meter boards. Student groups may carry the remaining materials with them to each station, or have the materials remain at each station as students travel between them.

Engage: (10 minutes)
1. Have students recall Lesson 8-5.3 A:
2. What do you know about changing an object’s motion? (Refer to answer charted during Lesson 8-5.3A)
3. Students should be able to recall:

a. A Force is a push or pull. 
b. A force is applied to an object NOT a property of objects.

c. Applied forces can cause changes in motion. 
d. Friction is the force that acts to resist sliding between two surfaces that are touching.  It can slow down or stop the motion of an object. 
e. Gravity is a force that always attracts or pulls objects toward each other without direct contact or impact. 
4. Show students the spring scale and show them how to use it. Explain how to zero the spring scale. Show them the units for force on it (Newtons – N) {Some spring scales also measure mass be sure that students can distinguish between the two measurements and their units-BE sure to use the term “mass” in association with grams(g) or kilograms(kg).}
Explore: (30 minutes)
1. Have students read through the procedure on the 8-5.3 B Student Labsheet. Answer questions they may have prior to assigning a station where each group will begin.
2. Ask students to identify the variables and the constants – write them on the board. (Students should identify the time and force as the Dependent Variable, the surface material as the Independent variable, and the distance traveled as a constant)
3. Have them create a data table in their notebooks. Remind them:

a. Multiple trials for all 5 surfaces (between 3 -5)
b. Record the units

c. Label the table and variables with units
4. Allow 5 minutes for students to conduct the investigation at each station. 
Explain: (15 minutes)
1. Ask students what they are noticing about friction and surfaces?
2. Record their observations on the board.

3. Ask students the following questions to assist them:
a. What causes friction?

b. What factor influences the amount of friction?
c. What direction does friction act?

d. What difference did you see in the frictional force to start objects moving and the frictional force keeping objects moving?

(Note: Students should notice:

· Friction is a force that occurs when one object rubs against another object. 
· The surface type of the objects touching, are a factor in determining the amount of friction. 

· Friction is the force that acts to resist motion. It can slow down or stop the motion of an object. 

· The slowing force of friction always acts in the direction opposite to the force causing the motion.  
· Friction can also be the force that makes it difficult to start an object moving.  
· Enough force must be applied to a nonmoving object to overcome the friction between the touching surfaces. 
· The smoother the two surfaces are, the less friction there is between them; therefore, the object is easier to move.)
4. Watch the ETV Streamline Video: Physical Science: Forces and Gravity: Segment 2: Friction (3:10)

a. Ask students to look for ways to reduce friction?
(Note Students should record: 
· Friction between surfaces can be reduced, in order for objects to move more easily, by smoothing the surfaces, using wheels or rollers between the surfaces, or lubricating/oiling the surfaces.  

· If friction could be removed, an object would continue to move. )
Extend:
1. Design an investigation to test several methods of reducing friction.
8 -5.3B Student Lab Sheet

Friction: Speed and Surfaces

1. Make sure your spring scale is zeroed and that your block has an eye hook.

2. Take your block and spring scale to the station you were assigned to start. At the station you should have:

a. A 1 meter Board with a surface (plain wood, carpet, aluminum foil, sandpaper) or a lab table/ floor area with one meter mark taped to it.

b. 1 stop watch

3. Attach the block to the spring scale.  
4. Start the stopwatch and begin to pull the object across the board and its surface: 

a. Record the force used to get the object moving.
b. Record the force required to keep the object moving. 
c. Stop the stop watch when the block reaches the end of the board.
d. Record the time it takes the wood block to reach the end of the board. 
5. When instructed by the teacher move to the next station and repeat step 4. You will do this for all 5 surfaces.

6. Average the trials for each surface. So you will have the following averages:

a. Force to get the object moving

b. Force to keep the object moving

c. Time it takes the object to move 1 meter. 

7. Create a bar graph that compares the force needed to begin moving the block for each surface.
8. Use the formula for speed (V = D / T) to find the speed of the block for each surface.

9. Create a bar graph that compares the speed of the block on each of the surfaces.
Teaching 8-5.3 Lesson C – Force and Motion: “Gravity, Speed & Air Friction” 
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce the position and motion of an object relative to other objects. 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.
The demonstration, video and interactive experiences with free fall are critical in overcoming student misconceptions. 
Misconceptions:
Students may believe that objects accelerate at different rates during free fall because of their mass and not air resistance. 
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:

1 Day (55 Minutes)
Materials Needed: 
· Marble 

· Golf ball

· Stop Watch

· 8 foot Ladder

· Chart papered wall or white wall pre-marked for one meter:

· Put up the paper or tape from floor to ceiling.

· Using a meter stick measure 60 dm from the floor.

· Using a marker that will be seen easily on the tape or paper place a mark 

· From the 60 dm mark you just made measure up 1 meter 

· Use the marker and place another mark at 1 meter above the first mark.

· Drop Box: (optional)
· Take a shoe box and cut out one side. 

· Use a text book under the box, to angle the box with the open side facing down.
· Use the lid or the removed piece to hold the marble and golf ball in place.

· Lift the lid to release balls at the same time from the same height.
· ETV Streamline Video: Basics of Physics: Exploring Gravity video segment: “Falling Objects” (6:38) http://scstreamlinesc.org
Focus Questions:
What force causes objects to fall?
How does this force affect speed?

What is the force that causes falling objects to slow down?

Part 1

Engage: (10 Minutes)
1. Ask students “What causes objects to fall to the Earth?”
2. Ask students to “Predict which will hit the ground first, the marble or the golf ball?”
3. Tally their responses (i.e. 12 vote golf ball, 11 vote marble, 3 vote I don’t now, 1 vote at the same time)

4. Ask why? Chart their responses. 

5. Ask them to predict how this force (if they define it as gravity use the term gravity) will affect the speed of the golf ball?
Explore: (20 minutes)
1. Use the drop box to demonstrate that the golf ball and the marble hit the ground at the same time when released at the same time from the same height. NOTE: Since this is not being measured, you can do this without the drop box but it is essential that the balls be dropped at approximately, the same time from the same height.
2. Repeat and ask students to be very quite so that the balls can be heard hitting the floor. NOTE: If they are dropped at the same time from the same height only one sound is heard.
3. Display the following class data table:

	Drop Height
	time (seconds)
	distance (meters)
	Speed v = d/t

	A 
	
	1 m
	

	B 
	
	1 m
	

	C 
	
	1 m
	

	D 
	
	1 m
	


*Remind students that you only need time once, b/c both the marble and golf ball will fall at the same rate if dropped from the same height at the same time. (Address any student misconceptions)
4. Ask for volunteers, one to use the stop watch and one to record. They must be able to see the lines on the wall and you on the ladder.

5. Have the volunteer with the stop watch measure the time it takes for the ball to move from the top line on the wall to the bottom line on the wall. 
6. Have the other volunteer record the times in the table. 

7. Drop the balls from 4 different heights using the ladder. Be sure that there is at least ½ a meter between each distance. (NOTE: It will be easier to ensure you are dropping both objects at the same time from the same height with the Drop Box.) 
8. Calculate the speed for all 4 heights. Walk students through this process if you have not completed 8-5.2.
9. Ask them to write a prediction in their notebooks as to which would hit first, a feather or a hammer if dropped at the same time from the same height.
Explain: (25 minutes)
1. Ask students what happens to the speed of an object as a result of gravity?
(Note: Be sure students understand that the speed of the marble and golf ball was greater when dropped from greater height because the force acted on the objects for a longer period of time.) 

2. Instruct students to record the most important points from the six minute video on gravity they are getting ready to watch.

3. Show the ETV Streamline video. 

4. Instruct students to record whether their hammer and feather prediction was correct and to include an explanation.
5. Have students review the important points they have written down and then to select the one they think is the most important point, MPI.
6. Have students share their “Most Important Point” or MIP:

a. Stand up and find a partner. (You can have three in a group)
b. Both share their most important point with each other.

c. The pair then find another pair. Each partner will share His/Her partner’s most important point with the other pair. (i.e. Student “A” will explain student “B”’s MIP to students C&D and so forth until all 4 ideas have been shared).

d. As a group they choose a MIP and share that with the class.

e. Record the MIPs where everyone can see them.
7. Ask what similarities in their answers are appearing?
8. As a class complete the BBC interactive website: Engineering Interact: Gravity http://www.engineeringinteract.org/resources/parkworldplot/flash/concepts/gravity.htm
9. Students should know:
a. That objects fall because of the force of gravity.

b. That objects falling to the Earth are slowed by the friction created by the particles of gases that make up air.
c. Gravitational attraction depends on the mass of the two objects and the distance they are apart. 
d. Gravity increases the speed of an object. {We will look at balanced forces in another indicator}.

Extend:
Using Air Resistance: Share with students that Parachutes use the air friction force (air resistance) to change the speed of falling objects. Ask for other examples of air resistance.

· Research Drag and how racing vehicles use it.

· Make and test a parachute for a doll or figurine. 
Standard 8-5:  The student will demonstrate an understanding of the effects of forces on the motion of an object. (Physical Science)





Indicator 8-5.3:  Analyze the effects of forces (including gravity and friction) on the speed and direction of an object.





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.


8-1.5:  Explain the importance of and requirements for replication of scientific investigations.


8-1.7 Use appropriate safety procedures when conducting investigations. 

















Board with Surfaces





1 m





60 dm





Ramp with 2 boards and text books – bottom ends of boards should be cut at 45˚
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