Force & Motion (FOSS)
Grades 6-8 
RI Statements of Enduring Knowledge - (Established Goals):
ESS2 The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships.
PS2    Energy is necessary for change in matter. Energy can be stored,

transferred, and transformed, but cannot be destroyed.
PS3   The motion of an object is affected by forces.
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

Assessment Evidence-High Priority

	ESS2 (7-8) -8

Students demonstrate an

understanding of gravitational

relationships between or among objects of

the solar system by…

8d describing the relationship between mass and the gravitational force between objects.

8e describing the relationship between distance and the gravitational force between

objects.

8f explaining that the sun’s gravitational pull holds the Earth and other planets in their orbits, just as the planet’s gravitational pull keeps their

moons in orbit.

PS2 (7-8)-6

Students demonstrate an understanding of

energy by…

6a using a real world example to explain the transfer of potential energy to kinetic energy.

PS3 (5-6)-8

Students demonstrate an understanding of

motion by…

8a using data or graphs to compare the relative

speed of objects.

Students demonstrate an understanding of

force (e.g., friction, gravitational, magnetic)

by…

8b recognizing that a force is a push or a pull.

8c explaining that changes in speed or direction of motion is caused by forces.

8d showing that electric currents and magnets can exert a force on each other.

PS3 (7-8)-8
Students demonstrate an understanding of

motion by…

8a measuring distance and time for a moving

object and using those values as well as the

relationship s=d/t to calculate speed and

graphically represent data.

8b solving for any unknown in the expression s=d/t given values for the other two variables.

8c differentiating among speed, velocity and

acceleration.

Students demonstrate an understanding of

force (e.g., friction, gravitational, magnetic)

by…

8d making and testing predictions on how

unbalanced forces acting on objects change speed or direction of motion, or both.

8e describing or graphically representing that

the acceleration of an object is proportional to

the force on the object and inversely proportional to the object’s mass.

8f. differentiating between mass and weight.


	ESS2 (5-8) SAE+ POC –8

Explain temporal or positional relationships between or among the Earth, sun, and moon (e.g., night/day, seasons, year, tides) or how gravitational force affects objects in the solar system (e.g., moons, tides, orbits, satellites).
Force and Motion

Investigation 7, Part 1, pp. 256-261

Resources, pp. 62-63

Force and Motion

Resources, pp. 67-69

PS2 (5-8) –SAE + POC–6

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical).
Force and Motion

Investigation 1, Part 1, pp. 47-56

Investigation 2, Part 3, pp. 89-99

Resources, pp. 32-33, 62-63

PS3 (5-8) – INQ + POC–8

Use data to determine or predict the overall net effect of multiple forces (e.g., friction, gravitational, magnetic) on the position, speed, and direction of motion of objects.
Force and Motion

Investigation 2, Parts 2-3, pp. 83-99

Investigation 3, Parts 1-3, pp. 111-127

Force and Motion

Investigation 6, Part 1, pp. 218-228

Resources, pp. 50-51, 75

Force and Motion

Investigation 6, Parts 2-4, pp. 229-245

Investigation 8, Part 1, pp. 284-293

Resources, pp. 50-52

PS3 (5-8) –INQ + POC–8

Use data to determine or predict the overall net effect of multiple forces (e.g., friction, gravitational, magnetic) on the position, speed, and direction of motion of objects.

Force and Motion

Investigation 2, Parts 2-3, pp. 83-99

Investigation 3, Parts 1-3, pp. 111-127

FOSS provides the opportunity to address this

expectation. See below:

Force and Motion

Investigation 2, Parts 2-3, pp. 83-99

Investigation 3, Parts 1-3, pp. 111-127

Force and Motion

Investigation 5, Parts 1-3, pp. 169-193

Resources, pp. 4-5, 24-26, 32-40

Force and Motion

Investigation 6, Parts 1-4, p. 218-245

Investigation 8, Parts 1-2, pp. 284-301

Force and Motion

Investigation 6, Parts 3-4, pp. 236-245

Investigation 8, Part 1, pp. 284-293

Resources, pp. 50-52

Force and Motion

Investigation 7, Part 1, pp. 256-261

Resources, pp. 62-63




	
	Investigation


	Focus Questions

(Essential Questions)
	Big Ideas

(Understandings)

	1
	Here to There
	What is motion?
What is distance?


	· Position is the location of an object at any given time.
· Motion is the act of changing position.
· Distance is the amount of change of position.
· A reference point is an arbitrary point
      on an object, used to establish its    

      position.

· Calculate distance (d) using the distance equation.

	2
	Speed
	What is speed? 

How do we calculate distance? 

	· Speed is the rate of change of position of an object: v = d / ∆ t
· The slope of a line on a speed graph represents speed: steeper slopes represent higher speeds.

· The equation for calculating distance when speed and time are known is 

d = v x  ∆t
· Average speed is the total distance traveled by an object divided by the total time needed to go that distance.

	3
	Comparing Speeds
	What is the purpose of a distance-versus-time graph?

	· The slope of a line on distance-versus-time graph represents speed; steeper slopes represent higher speeds.
· A distance-versus-time graph can be used to determine an objects speed.

	4
	Representing Motion
	What is displacement?
How are constant speed and average speed represented on a distance-versus-time graph?


	· The difference between an object’s initial and final position is displacement.

· Constant speed and average speed yield straight lines on distance-versus-time graphs.

· Complex motion events can be analyzed into coherent segments called legs.


	
	Investigation


	Focus Questions

(Essential Questions)
	Big Ideas

(Understandings)

	5
	Acceleration
	What is acceleration?
	· Acceleration is change of velocity (∆v) per unit time, measured in units of change of position (∆x) per unit of time per unit of time.
· Objects rolling down slopes accelerate; acceleration is greater on steeper slopes.
· The mass of a rolling car has little effect on its acceleration.

	6
	Force
	What is a force?
What is friction?
	· A force is a push or pull.
· Net force is the sum of all the forces acting on a mass.

· A net force applied to a mass produces acceleration.

· Friction is a force that acts to resist movement. 

	7
	Gravity
	What is gravity?
How does gravity affect objects?
	· Gravity is a force pulling masses toward each other; the strength of the force depends on the objects’ masses.

· The force of gravity accelerates objects in free fall and objects rolling downhill.

· The acceleration produced by the force of gravity is about 10 m/s² toward Earth.

	8
	Momentum
	What is momentum?
What is an impulse?
	· Momentum is the product of an object’s velocity and mass.
· A net force applied to an object can change its momentum.

· An impulse is a force applied for a period of time.
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