Engineering Design Challenge #1
Unit: Solenoid Invention Kit
Date Assigned: Wednesday, February 24, 2016
Date Due: Tuesday, March 8, 2016
Design Challenge Title: Electromagnetically Activated Pop-up Card
[image: http://maketolearn.org/inventions/img/solenoid-lab6-01.png]
Using your newly developed knowledge and skills with electricity and magnetism, your group must design and fabricate a Pop-up card. You have complete freedom in your design but it must be activated by an electromagnet. This means you cannot physically move the card with your hand in any way! You may use your pop up card from the first project if you wish.  
You can make use of the following materials:
	· Cardstock
· Scissors
· Silhouette Die Cutter 
	· Tape
· Copper Wire
· Copper Tape
	· Battery
· Iron coat hanger
· LED lights



This project will be worth a total of 37 points. Your project will be graded according to the Alpha Lab Grading Rubric (see backside of this sheet). 
Name: __________________________________
Name(s) of Group Members:
	________________________________________

	________________________________________

	________________________________________
	



Engineering Design Challenge #1 Proposal
Description of Engineering Problem:
We are trying to figure out…
	








Design Drawing:
	Sketch a detailed drawing of how you plan to apply the science knowledge you learned from Labs 1-5 to construct your electromagnetically activated popup card. 












Design Description
How will your card go from the “down” position to the “up” position without touching it? Your description should describe what you can see in the design drawing above. 
	













Materials Needed:





Use the calendar below to plan out your work each day to meet the deadline of March 8th. 

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	
	
	24








	25
	26

	29
	1







	2
	3
	4

	7
	8










	Role
	Description
	Team Member

	Timekeeper/Focuser
	This person is responsible for making sure the team is sticking to the proposed scheduler. They are also responsible for keeping all group members on task while the team is working.
	

	Equipment Manager
	This person is responsible for making sure the team has the proper equipment when they begin their work for the day. When class is over, it is the equipment managers responsibility to make sure all materials and tools are put away in the correct place. 
	

	Project Manager
	This person takes on the design leadership role. They are responsible for making sure the team is coming up with a design that will work and making sure all team members have a task to do in order to successfully pop the card up. 
	

	Questioner
	This person is responsible for asking questions for the group. If the team requires help, the questioner must first help the team use available resources (internet, notes) to find an answer and then ask Mr. Martin if really stuck. 
	


	
	5
	4
	3
	2
	1
	0

	Planning
	Before you did anything, you carefully planned your project and received approval from your instructor. You laid out a realistic schedule and budget and you anticipated potential problems. Where necessary, you conducted research and recruited necessary assistance. As they say, "measure twice; cut once."
	Plan could be more detailed and/or thoughtful
	Several lapses in planning
	Plan is unrealistic and/or incomplete
	Finished product shows clear lack of planning
	No planning prior to project execution

	Fit and Finish
	Your finished product shows craftsmanship and attention to detail.  Your materials choices are appropriate and you didn’t cut any corners. Attention was given to the visual impact of your design.  Wires are cleanly routed; surfaces are clean and finished appropriately.
	Some minor improvements possible
	Cutting corners: duct tape instead of appropriate fasteners, wires twisted instead of soldered, etc.
	Several major missteps in terms of craftsmanship and attention to detail
	Almost no apparent attention to detail
	No apparent attention to detail

	It Works
	You set out to build a water pump and you actually built a water pump.  It reliably pumps the desired amount of water.  And, unless leaking was in the original design specs, it doesn’t leak.
	Your project functions but with some difficulty
	Your project functions but with some inconsistency or irregularity
	Your project functions, but with major inconsistencies or irregularities
	Your project is barely functional
 
 
 
	Your project is not functional

	Documentation
	Every step of your project is thoroughly and accurately documented through the class wiki.  You include well-composed and well-lit pictures.  You discuss design decisions and engineering details.  You are also careful to document errors, missteps, and miscalculations.
	Documentation lacks some details or attention to formatting
	Documentation shows little attention to formatting or is incomplete
	Poor and incomplete documentation
	Documentation is far from complete
	No documentation provided

	Optimization
	You made evident effort to avoid waste.  Your finished product does not use unnecessary material or inappropriate materials choices.  Fasteners are appropriately sized.  In the design and prototyping of your product, you were careful to not expend materials wastefully.
	Some evidence of waste
	Several instances of waste
	Clear evidence of waste in terms of materials or design
	Evidence of waste in terms of both materials and design
	Your project is extremely wasteful in terms of materials and design.
 
 
 

	Safety
	Throughout the design and construction of your project, you strictly followed all safety regulations.  Safety goggles were always worn when required by your instructor.  Tools were only used for their designed purpose.
	You had one minor safety infraction during the execution of your project
	You had two minor safety infractions during the execution of your project
	You had three minor safety infractions during the execution of your project
	You had four minor safety infractions during the execution of your project
	Major safety infractions will not only result in a zero Safety score, but a zero project grade and possible further disciplinary action.

	Cleanliness
	Throughout the design and construction of your project, you were respectful of your school and you cleaned up after yourself.  Tools were returned to their correct places and trash was appropriately discarded. And you kept track of your supplies.
	One instance of not cleaning up after yourself or not returning materials/tools to appropriate storage during the execution of your project. 
	Two instances of not cleaning up after yourself or not returning materials/tools to appropriate storage during the execution of your project.
	Three instances of not cleaning up after yourself or not returning materials/tools to appropriate storage during the execution of your project.
	Four instances of not cleaning up after yourself or not returning materials/tools to appropriate storage during the execution of your project.
	Damage to the Alpha Lab or any lab equipment deemed to be intentional or due to carelessness or neglect will not only result in a zero Cleanliness score, but a zero project grade and possible further disciplinary action.

	Schedule & Time Management
	· You stuck to your proposed schedule and any deviations were predicted at the appropriate time and were appropriately justified. 

· You listened to and followed directions. You were actively engaged in all aspects of the engineering process and no time was wasted. Time is a resource not to be wasted.
	· Project slightly delayed from schedule

· A couple of instances where you aren't on task during class.
	· Multiple minor project delays from schedule

· Several instances where you aren't on task during class.
	· Multiple major schedule deviations

· You are frequently off task during class.
	· Little attempt to stick to a schedule

· Almost never on task during class.
	· Your project is inexcusably behind schedule

· Never on task.
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