5th grade Force and Motion

SAE A World in Motion: Jet Toy

Annotated Outline

	Content 
	Inquiry

	P.FM.M.2 Force Interactions - Some forces between objects act when the objects are in direct contact (touching), such as friction and air resistance, or when they are not in direct contact (not touching), such as magnetic force, electrical force, and gravitational force.

P.FM.05.21 Distinguish between contact forces and non-contact forces. 

P.FM.05.22 Demonstrate contact and non-contact forces to change the motion of an object

P.FM.M.3 Force – Forces have a magnitude and direction. Forces can be added. The net force on an object is the sum of all of the forces acting on the object. The speed and/or direction of motion of an object changes when a non-zero net force is applied to it. A balanced force on an object does not change the motion of the object (the object either remains at rest or continues to move at a constant speed in a straight line).

P.FM.05.31 Describe what happens when two forces act on an object in the same or opposing directions.

P.FM.05.32 Describe how constant motion is the result of balanced (zero net) forces.

P.FM.05.33 Describe how changes in the motion of objects are caused by a non-zero net (unbalanced) force.

P.FM.05.34 Relate the size of change in motion to the strength of unbalanced forces and the mass of the object.

P.FM.M.4 Speed – Motion can be described by a change in position relative to a point of reference. The motion of an object can be described by its speed and the direction it is moving. The position and speed of an object can be measured and graphed as a function of time.

P.FM.05.41 Explain the motion of an object relative to a point of reference.

P.FM.05.42 Describe the motion of an object in terms of distance, time and direction, as the object moves, and in relationship to other objects.

P.FM.05.43 Demonstrate how motion can be measured and represented on a graph.


	Inquiry Processes

S.IP.05.11 Generate scientific questions about motion based on observations, investigations, and research.

S.IP.05.12 Design and conduct scientific investigations on motion and changes in motion.

S.IP.05.13 Use tools and equipment (stop watches, meter sticks and tapes, models, balances) appropriate to scientific investigation of motion.

S.IP.05.14 Use metric measurement devices in the investigation of motion.

S.IP.05.15 Construct charts and graphs from data and observations dealing with motion and changes in motion.

S.IP.05.16 Identify patterns in data regarding motion.

Inquiry Analysis and Communication

S.IA.05.11 Analyze information from data tables and graphs to answer scientific questions on motion.

S.IA.05.12 Evaluate data, claims, and personal knowledge through collaborative science discourse about motion.

S.IA.05.13 Communicate and defend findings of observations and investigations about motion using evidence.

S.IA.05.14 Draw conclusions from sets of data from multiple trials of a scientific investigation on motion and changes in motion.

S.IA.05.15 Use multiple sources of information on motion and changes in motion to evaluate strengths and weaknesses of claims, arguments, or data.

Reflection and Social Implications

S.RS.05.11 Evaluate the strengths and weaknesses of claims, arguments, and data regarding motion and changes in motion.

S.RS.05.12 Describe limitations in personal and scientific knowledge regarding motion and changes in motion.

S.RS.05.13 Identify the need for evidence in making scientific decisions about motion.

S.RS.05.15 Demonstrate scientific concepts about motion through various illustrations, performances, models, exhibits, and activities.

S.RS.05.16 Design solutions to problems concerning the motion of objects using technology.

S.RS.05.17 Describe the effect humans and other organisms have on the balance in the natural world when force is applied to an object.

S.RS.05.19 Describe how the science and technology of motion have advanced because of the contribution of many people throughout history and across cultures.


Big Ideas

• Every force is part of an interaction between two objects.

• Forces are pushes and pulls that can be contact or non-contact forces.

• Motion is described relative to something else (point of reference).

• A change in motion is due to unbalanced forces.

• No change in motion and an object at rest are due to balanced forces.
	Lesson
	Summary
	GLCE
	Suggestions

	1 Receiving the JetToy Letter

Day 1
	Students are given a letter from a fictitious toy company, challenging them to design a JetToy.

Students observe sample JetToy roll down a ramp.
	S.IP.05.11 Generate scientific questions about motion based on observations, investigations, and research.

S.RS.05.16 Design solutions to problems concerning the motion of objects using technology.


	Teams can choose company names and design team logos, if time, on Day 1.

	Lesson 2 Building the Chassis

Day 2

Day 3
	Students are assigned to roles on teams.

Students get JetToy log books. (teacher creates)

Each groups assembles a chassis.

Each team tests chassis on a ramp, then makes adjustments.


	S.IP.05.11
S.IP.05.12 Design and conduct scientific investigations on motion and changes in motion.

S.IA.05.13 Communicate and defend findings of observations and investigations about motion using evidence.


	Roles can vary by day, or other time frames.


	Lesson 3 Adding a Balloon Motor

Day 4

Day 5
	Discuss the Test Process.

Add the Balloon Motor.

Test the Balloon Motor with 5/16” nozzle.

Adjust the Jet Toy.

Discuss observations and performance problems.

Finish lesson

Note: Consider using the book Elementary Physics: Motion, pgs. 5 - 11 as a guided reading text.  (18 copies in bldg.)
	P.FM.05.42 Describe the motion of an object in terms of distance, time and direction, as the object moves, and in relationship to other objects.

S.IP.05.11
S.IP.05.12
S.IP.05.13 Use tools and equipment (stop watches, meter sticks and tapes, models, balances) appropriate to scientific investigation of motion.

S.IP.05.14 Use metric measurement devices in the investigation of motion.

S.IP.05.15 Construct charts and graphs from data and observations dealing with motion and changes in motion.

S.IP.05.16 Identify patterns in data regarding motion.

S.IA.05.13
	

	Lesson 4 Sharing First Results

Day 6
	Students share data and discuss their experiences.

Students discuss concepts of force and motion: accelerating forces, air resistance, friction, inertia.

Read and discuss Elementary Physics: Motion, pgs 13 - 19
	P.FM.05.21 Distinguish between contact forces and non-contact forces. 

P.FM.05.22 Demonstrate contact and non-contact forces to change the motion of an object

P.FM.05.31 Describe what happens when two forces act on an object in the same or opposing directions.

P.FM.05.32 Describe how constant motion is the result of balanced (zero net) forces.

P.FM.05.33 Describe how changes in the motion of objects are caused by a non-zero net (unbalanced) force.

	

	Lesson 5 Revising the Vehicle
	Skip this lesson.
	
	


	Lesson 6

Designing Experiments

Day 7

Day 8

Day 9
	Teams test nozzle size and weights.

Suggestion:

Choose 1 Variable to Test each day.  Gather data for multiple trials.  Discuss results for each variable prior to next variable test.

Day 7

5/16” nozzle: no weights v 1 weight x 3 trials.

Begin Investigating Forces and Motion as a Read Aloud, 1/bldg, pgs 4, 7, 8.

Day 8 

3/16” nozzle: 1 weight v no weights x 3 trials

Investigating Forces and Motion p. 10, 12.

Day 9

½” nozzle, no weight v. 1 weight x trials

Students graph results

Investigating Forces and Motion 14 ,15.
	P.FM.05.34 Relate the size of change in motion to the strength of unbalanced forces and the mass of the object.

P.FM.05.41 Explain the motion of an object relative to a point of reference.

P.FM.05.42 Describe the motion of an object in terms of distance, time and direction, as the object moves, and in relationship to other objects.\

S.IP.05.12.

S.IP.05.13 
S.IP.05.14 
S.IP.05.15

S.IP.05.16 Identify patterns in data regarding motion.

S.IA.05.11 Analyze information from data tables and graphs to answer scientific questions on motion.

S.IA.05.12 Evaluate data, claims, and personal knowledge through collaborative science discourse about motion.

S.IA.05.13 Communicate and defend findings of observations and investigations about motion using evidence.

S.IA.05.14 Draw conclusions from sets of data from multiple trials of a scientific investigation on motion and changes in motion.

S.IA.05.15 Use multiple sources of information on motion and changes in motion to evaluate strengths and weaknesses of claims, arguments, or data.
	Day 7

May need additional trials to determine optimal placement point for weight.

Read Aloud could be done during science or at another time.


	Lesson 7 Formal Testing

Day 10

Day 11
	Prepare for Timing Experiments

Review Test Process

Test

Students graph results

Read Aloud Investigating Forces and Motion, pgs 16, 17, 18
	S.IP.05.12.

S.IP.05.13 
S.IP.05.14 
S.IP.05.15


	Use Jet Toy Data Table 2 from PCCS “Extra Pages”

Use Data Table 3

	Lesson 8 Reviewing Experimental Data

Day 12
	Revisit Jet Toy letter for criteria

Review Distance v. Weight Graph

Review Time v. Weight Graph

Summary Discussion

Read Aloud Investigating Forces and Motion, pgs 20, 22
	S.IP.05.16 
S.IA.05.11 
S.IA.05.12 
S.IA.05.13 
S.IA.05.14 
S.IA.05.15
	

	Lesson 9 Designing a JetToy

Day 13
	Teams use data and knowledge to design a JetToy

Other titles available for Read Aloud:

Amusement Park Science

Forces That Move

1/bldg
	S.RS.05.11 Evaluate the strengths and weaknesses of claims, arguments, and data regarding motion and changes in motion.

S.RS.05.12 Describe limitations in personal and scientific knowledge regarding motion and changes in motion.

S.RS.05.13 Identify the need for evidence in making scientific decisions about motion.

S.RS.05.15 Demonstrate scientific concepts about motion through various illustrations, performances, models, exhibits, and activities.

S.RS.05.16 Design solutions to problems concerning the motion of objects using technology.
	

	Lesson 10 Building and Testing a JetToy

Day 14

Day 15

Day 16
	Teams build final JetToys

Test Final Jet Toys and adjust

Prepare Final Presentations
	S.IA.05.14.

S.IA.05.15 

S.RS.05.16
	Use same test ramp as in Lesson 2 for chassis adjustments

	Lesson 11

Presenting JetToy Designs

Day 17

Day 18


	Teams present their Vehicles to the Class


	S.RS.05.15 Demonstrate scientific concepts about motion through various illustrations, performances, models, exhibits, and activities.

S.RS.05.16 Design solutions to problems concerning the motion of objects using technology.


	

	Optional

Day 19
	Quiz p. 143 (or your own version)

Mini JetToy Olympics
	P.FM.05.21 
P.FM.05.22 
P.FM.05.31 
P.FM.05.32.

P.FM.05.33 
P.FM.05.34 
P.FM.M.4 

P.FM.05.41 
P.FM.05.42 
P.FM.05.43 
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