3rd grade Force and Motion

SAE A World in Motion: Skimmer
Annotated Outline

	Content 
	Inquiry

	P.FM.E.2 Gravity – Earth pulls down on all objects with a force called gravity. With very few exceptions, objects fall to the ground no matter where the object is on the Earth.

P.FM.03.22 Identify the force that pulls objects towards the Earth. 3

P.FM.E.3 Force – A force is either a push or a pull. The motion of objects can be changed by forces. The size of the change is related to the size of the force. The change is also related to the mass of the object on which the force is being exerted. When an object does not move in response to a force, it is because the environment is applying another force.

P.FM.03.35 Describe how a push or a pull is a force 

P.FM.03.36 Relate a change in motion of an object to the force that caused the change in motion.

P.FM.03.37 Demonstrate how the change in motion of an object is related to the strength of the force acting upon the object and to the weight of the object.

P.FM.03.38 Demonstrate when an object does not move in response to a force, it is because another force is acting on it.

P.FM.E.4 Speed – An object is in motion when its position is changing. The speed of an object is defined by how far it travels in a standard amount of time.

P.FM.03.41 Describe the motion of objects in terms of the path and direction.

P.FM.03.42 Identify changes in motion (change direction, speed up, slowing down).

P.FM.03.43 Relate the speed of an object to the distance it travels in a standard amount of time.


	Inquiry Processes

S.IP.03.11 Make purposeful observations of motion of objects in terms of direction.

S.IP.03.12 Generate questions based on observations of objects in motion.

S.IP.03.13 Plan and conduct simple and fair investigations to compare and contrast the motion of objects in terms of path and direction.

S.IP.03.14 Manipulate simple tools (for example ruler, meter stick, stopwatch/timer) to determine the speed of an object by measuring the time it took to travel a measured distance.

S.IP.03.15 Make accurate measurements with appropriate units (centimeters, meters, seconds, minutes) of the distance an object traveled in a measured time.

S.IP.03.16 Construct simple charts and graphs from data and observations of time and distance of an object’s travel.

Inquiry Analysis and Communication

S.IA.03.11 Summarize information from charts and graphs to answer questions about the speed of a moving object.

S.IA.03.12 Share ideas about changes in motion through purposeful conversation in collaborative groups.

S.IA.03.13 Communicate and present findings of investigations that describe the motion of objects in terms of direction.

S.IA.03.14 Develop research strategies and skills for information gathering and problem solving about determining the speed of a moving object.

S.IA.03.15 Compare and contrast sets of data from multiple trials of an investigation on the motion of objects to explain reasons for differences.

Reflection and Social Implications

S.RS.03.11 Demonstrate similarities and differences in the motion of objects in terms of direction through various illustrations, performances or activities.

S.RS.03.14 Use data/samples as evidence to separate fact from opinion about the speed of an object.

S.RS.03.15 Use evidence when communicating, comparing and contrasting the motion of objects in terms of path and direction.

S.RS.03.16 Identify technology used in everyday life to measure speed.

S.RS.03.17 Identify current problems about changes in the motion of objects that may be solved through the use of technology.

S.RS.03.19 Describe how people such as al Jazari, Isaac Newton, the Wright Brothers, Sakichi Toyoda, and Henry Ford have contributed to science throughout history and across cultures.


Big Ideas

• The position of the observer and object affect the description of motion.

• Forces are pushes and pulls.

• Gravity is the force that pulls objects to the Earth.
• Motion is affected by the strength of the force and the mass of the object.
	Lesson
	Summary
	GLCE
	Suggestions

	1 Receiving the Skimmer Letter

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

Students observe sample skimmer pushed by wind from fan.
	P.FM.03.35 Describe how a push or a pull is a force 

P.FM.03.36 Relate a change in motion of an object to the force that caused the change in motion.

S.IP.03.11 Make purposeful observations of motion of objects in terms of direction.

S.IP.03.12 Generate questions based on observations of objects in motion.


	

	Lesson 2 Building the Skimmer

Day 2
	Students are assigned to groups.

Students get Skimmer log books. (teacher creates)

Individ. students OR groups build skimmer hulls and sail stands 
	P.FM.03.41 Describe the motion of objects in terms of the path and direction.

P.FM.03.42 Identify changes in motion (change direction, speed up, slowing down).

	

	Lesson 2 Building the Skimmer

Day 3
	Discuss the Test Process.

Design and attach the sail.
	S.IP.03.13 Plan and conduct simple and fair investigations to compare and contrast the motion of objects in terms of path and direction.
	


	Lesson 2

Day 3
	Test the Sail
	P.FM.03.35 
P.FM.03.36 

P.FM.03.37 

P.FM.03.38

P.FM.03.41

P.FM.03.42

S.IP.03.11 
S.IP.03.12 
S.IP.03.13 
S.IP.03.16 Construct simple charts and graphs from data and observations of time and distance of an object’s travel.

S.RS.03.11 Demonstrate similarities and differences in the motion of objects in terms of direction through various illustrations, performances or activities.

S.RS.03.14 Use data/samples as evidence to separate fact from opinion about the speed of an object.

S.RS.03.15 Use evidence when communicating, comparing and contrasting the motion of objects in terms of path and direction.


	

	Lesson 3 Our First Sail Designs

Day 4

Day 5

Day 6
	Choose 1 Sail Variable to Test each day.  Examples: 

Variable: Size of Sail

Constants: Height of sail, position of sail stand

Variable: Height of Sail

Constants: Size of Sail, Position of Stand

Variable: Position of Stand

Constants: Size of Sail, Height of Sail
	P.FM.03.35 
P.FM.03.36 

P.FM.03.37 

P.FM.03.38

P.FM.03.41

P.FM.03.42

S.IP.03.11 
S.IP.03.12 
S.IP.03.13 

S.IP.03.16
	

	Lesson 4 Sharing Our First Results
	This can be done after each of the Test Days, or as a separate day, following all tests.
	S.IA.03.11 Summarize information from charts and graphs to answer questions about the speed of a moving object.

S.IA.03.12 Share ideas about changes in motion through purposeful conversation in collaborative groups.

S.IA.03.13 Communicate and present findings of investigations that describe the motion of objects in terms of direction.

S.RS.03.11 Demonstrate similarities and differences in the motion of objects in terms of direction through various illustrations, performances or activities.

S.RS.03.14 Use data/samples as evidence to separate fact from opinion about the speed of an object.

S.RS.03.15 Use evidence when communicating, comparing and contrasting the motion of objects in terms of path and direction.


	

	Lesson 5 Deciding What To Test
	Our suggestion is that the teacher choose 1 class variable per day, rather that permitting each group to decide.
	
	

	Lesson 6 Testing Sails
	Our suggestion is that only variable be tested per day, with discussion of that variable each day. 
	
	


	Lesson 7 What We Have Learned About Sails

Day 7
	Discuss pages 99 – 100

Read aloud 1 or more trade books

Use Discussion Page A “Skimmer Design Challenge”
	P.FM.03.35 
P.FM.03.36 

P.FM.03.37 

P.FM.03.38

P.FM.03.41

P.FM.03.42

S.IA.03.14 Develop research strategies and skills for information gathering and problem solving about determining the speed of a moving object.


	

	Lesson 8 Designing A Skimmer

Day 8, poss. 9
	Groups use data and conclusions from Variables Tests to design a Skimmer
	S.RS.03.14 
S.RS.03.15
	

	Lesson 9

Building and Testing A Skimmer

Day 9, poss. 10
	Groups construct their skimmers.

Groups Test their Skimmers

Contest possible
	P.FM.03.35 
P.FM.03.36 

P.FM.03.37 

P.FM.03.38

P.FM.03.41

P.FM.03.42

S.IP.03.11 
S.IP.03.12 
S.IP.03.13 

	

	Lesson 10 Skimmer Presentations

Day 11 or 12
	Groups present their Vehicles to the Class
	
	

	Day 13
	More Trade Books

Skimmer Design Quiz
	P.FM.03.35 
P.FM.03.36 

P.FM.03.37 

P.FM.03.38

P.FM.03.41

P.FM.03.42

S.IA.03.14
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