Motion and Design Unit Design
Grade 5
RI Statements of Enduring Knowledge - (Established Goals):

PS 2 Energy is necessary for change to occur in matter.  Energy can be stored, transferred and transformed, but cannot be destroyed. 
PS 3 The motion of an object is affected by forces.
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence

	PS2 (5-6)- 6

Students demonstrate an understanding of energy by…

6b explaining how energy may be stored in various ways (e.g. batteries, springs, altitude).

PS3 (5-6)–8
Students demonstrate an understanding of force (e.g., friction, gravitational, magnetic) by…

8b recognizing that a force is a push or a pull and differentiating among different types of force  (e.g. friction, gravitational,  magnetic).

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

	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).

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.



Words in bold are important for science vocabulary development, and should be used for word walls.

	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Designing Vehicles – Getting Started
	· What ideas and questions do we have about motion and design?
· How can you build a car that will go a certain distance (100 cm)?
	· A force is a push or pull on an object.
· An unbalanced force is needed to make an object at rest move.

· A force can change the speed of an object

· Friction must be considered when a vehicle is being designed.  Friction opposes motion.

· The technological design process involves identifying needs and opportunities, generating a design, planning and making, and testing and evaluating.

	2
	Using Drawings to Design and Build
	· How can drawings be helpful in planning to build a vehicle?
	· Drawings can be used by others to replicate a design
· Drawings can help identify details that are important  in building vehicles

	3

	Pulling a Vehicle – Looking at Force
	· How does the motion of a vehicle change when a force is applied?
	· Force is required to change the motion of a vehicle
· A force gets a stationary vehicle moving, and stops a moving vehicle (friction)

· Force also changes the direction of a vehicle.

	4

	Testing the Motion of Vehicles Carrying a Load
	· How does the weight (mass) of a vehicle affect its motion?
	· The mass of a vehicle affects how it moves.  For a given force applied to a vehicle, one that weighs more (has more mass) will move slower than a lighter vehicle (less mass)
· Measuring the length of time it takes a vehicle to go a certain distance is a one way to measure the effect of the force on the vehicle.

	5
	Designing Vehicles to Meet Requirements
	· How can I design a vehicle to meet certain requirements – that is, to go a certain distance in a certain amount of time?
	· Increasing the applied force will cause the system to move  faster
· Adding weight (mass) to the vehicle will cause the vehicle to move slower

· Friction can be used to limit the speed of the vehicle

	6
	Evaluating Vehicle Design:  Looking at Rubber Band Energy
	· How can a rubber band be used to supply energy to the vehicle?
	· Energy can be stored in a rubber band that is twisted.  This form of energy is called “potential energy”
· The potential energy stored in a rubber band can be released to the vehicle causing it to move, thus creating a form of energy called “kinetic energy”.

	7

	Testing the Effects of Rubber Band Energy
	· How can I get the most energy out of the rubber band?
	· The more the rubber band is stretched around the axle, the more energy it stores.

	8
	Evaluating Vehicle Design:  Looking at Friction
	· How does friction affect the motion of the vehicle?
	· Friction is a force that always opposes the motion of an object, or its tendency to move.  That is, if a car is parked on a hill such that it has a tendency to roll down the hill, the friction that is preventing that motion is pointed uphill.

	9

	Designing and Building a Vehicle with a Sail
	· How does air resistance affect the motion of an object?
	· A sail can sometimes be used to harness the energy of moving air (wind) as in sailboats.  But it can also slow the motion of the vehicle, as in parachutes used by dragsters.

	10
	Testing the Effects of Air Resistance on a Vehicle
	· What effect does the sail have on the motion of the vehicle?
	· Air resistance opposes a vehicles motion and tends to slow it down.  This is sometimes referred to as “drag”.

	11
	Building a Propeller-Driven Vehicle
	· How can a propeller be used to drive the vehicle?
	· Propellers create a force that moves vehicles like boats and airplanes forward.
· Propellers push the air backwards.  In an equal and opposite reaction, the air pushed backwards causes the propeller and its attachments to move forward.

	12 
	Analyzing the Motion and Design of a Propeller-Driven Vehicle
	· How can I change the design of the propeller vehicle to make it work better?
	· When more weight is added to the car, it will move slower because of its increased mass.
· Changing the kind of surface the vehicle runs on can help to reduce friction.

· Using more turns on the rubber band will help store more energy to make the car move.

	13
	Looking at Cost
	· How can I modify the design of the vehicle to keep its cost down?
	· Cost is an important design requirement for most manufactured products

· To minimize cost, designers remove unnecessary parts, especially expensive ones, so the product represents the best value, or best performance at the lowest cost.

	14


	Planning Our Final Design Challenge
	· How can I design the best car to meet a certain design challenge?
	· Scientists work in cooperative groups to solve design challenges.

	15
	Refining Our Design
	· How can I design my car for the best performance at the lowest cost?
	· Testing and refining are essential parts of the technological design process.

	16
	Presenting Our Final Design Challenge
	· What is the best way to present my solution to the design challenge to my classmates?
	· Engineers who create designs often make a presentation highlighting important product features that fulfill design requirements.








East Bay Educational Collaborative

3
[image: image1.jpg]


www.ebecri.org/custom/kitspecificresources.html



