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This Capstone experience is designed for Josiah Quincy Upper School (JQUS) students enrolled in Technology Literacy I & II classes that meet the Massachusetts Curriculum Frameworks Standards.  The students will build and test a prototype of backup power source for an electronic device such as an iPod in the event that its battery becomes fully discharged. The prototype will be assembled and tested as the students study electrical systems.  Later, when studying manufacturing technologies, the students will use the Engineering Design Process (EDP) to redesign the prototype with the goal of optimizing for a mass production system.  The students will document their experience by creating a poster and a PowerPoint presentation.
This Capstone experience has been developed in order to give the students hands on real-life experiences to reinforce the concepts they are studying. Building and testing the circuit will reinforce the electrical systems skills and concepts. Using the Engineering Design Process (EDP) to redesign the original circuit for mass production will reinforce the concepts in the manufacturing and any related EDP topic areas.

Josiah Quincy Upper School (JQUS) is a plot school within the Boston Public School district located between the communities of Chinatown, Bay View and South End of Boston.  JQUS houses grades 6 – 12 among three campuses: 152 Arlington Street, 900 Washington Street, and 20 Church Street.  All or most of our students arrived at JQUS from Josiah Quincy Elementary School located at 885 Washington Street.  JQUS is a middle and high school.

It was the vision of the parents from the Josiah Quincy Elementary School eleven years ago and the current headmaster, Dr Bak Fun Wong at Quincy Upper School to have a school that will house students from Kindergarten to grade 12 and possible to grade 16.  In fact we have two students who have stay together from kindergarten to completion of their college education (K to 16).  The enrollment at JQUS is approximate 600 students with 85% of the students’ population is on free lunch waivers and reduced lunches.

I have several roles and responsibilities at JQUS.  First, I teach two technology literacy courses at the high school and an entrepreneurship course based on the Network Foundation for Teaching Entrepreneurship (NFTE) curriculum.  Second, I am in charge of the school’s network infrastructure, faculty and staff’s laptops and information technology (IT).   Finally, I was a FIRST
 FRC
 mentor for 3 years and currently a mentor for FTC
.

I have chosen these actions hoping to encourage more students to pursue the field of engineering studies or at the least having the students changed their attitude towards STEM education.  Mostly, I want my students to have positive experiences with their STEM courses during high school.

Action Plan #1
Duration about 2 weeks

1. Present an example of a simple circuit and Ohms Law.

2. Conduct a wire stripping and soldering lab activity.

3. Conduct a circuit building and testing lab activity.

4. Introduce the USB Power Source project.

5. Complete building the USB Power Source project.

Content and skills to be learned
The following lesson addresses the learning standard found in the Massachusetts Curriculum Frameworks for Science and Technology/Engineering, May 2006.

5.  Energy and Power Technologies—Electrical Systems

5.1
Explain how to measure and calculate voltage, current, resistance, and power consumption in a series circuit and in a parallel circuit. Identify the instruments used to measure voltage, current, power consumption, and resistance.
5.2 Identify and explain the components of a circuit, including sources, conductors, circuit breakers, fuses, controllers, and loads. Examples of some controllers are switches, relays, diodes, and variable resistors.

5.3 Explain the relationships among voltage, current, and resistance in a simple circuit, using Ohm’s law

Action Plan #2
Duration about 3 weeks
Week 1:
Using the Universal Systems Model (previously studied) the students will apply it to the USB Power Source project they built in the electrical systems activity.
Each student will create a PowerPoint presentation illustrating the steps of the fabrication process they experienced building the USB Power Source prototype.
Week 2:
Using the Engineering Design Process, the students will redesign the USB Power Source container for mass production.
The students will produce orthographic and isometric sketches of possible redesign solutions

The students will model their best solution using 3D Computer Aided Design software.

Week 3:
Students will develop a PowerPoint presentation and poster describing their Engineering Design Process experiences with the USB Power Source product.

Content and skills to be learned

The following lesson addresses the learning standard found in the Massachusetts Curriculum Frameworks for Science and Technology/Engineering, May 2006.

1.  Engineering Design

1.1
Identify and explain the steps of the engineering design process: identify the problem, research the problem, develop possible solutions, select the best possible solution(s), construct prototypes and/or models, test and evaluate, communicate the solutions, and redesign.
1.3
Produce and analyze multi-view drawings (orthographic projections) and pictorial drawings (isometric, oblique, perspective), using various techniques.
1.4
Interpret and apply scale and proportion to orthographic projections and pictorial drawings (e.g., ¼" = 1'0", 1 cm = 1 m).
1.5
Interpret plans, diagrams, and working drawings in the construction of prototypes or models.

7.  Manufacturing Technologies

7.1
Describe the manufacturing processes of casting and molding, forming, separating, conditioning, assembling, and finishing.
7.2
Identify the criteria necessary to select safe tools and procedures for a manufacturing process (e.g., properties of materials, required tolerances, end-uses).
7.3
Describe the advantages of using robotics in the automation of manufacturing processes (e.g., increased production, improved quality, safety).
Beyond Implementation
	Build of Materials (BOM)

		Vendor

	Part  #

	Alternate Vendor

	Part #


	9V Battery

	0.69

	RadioShack

	23-875

		
	9V Battery Snap Connectors

	0.50

	RadioShack

	270-325

		
	5V Voltage Regulator (7805) @ 1A

	1.59

	RadioShack

	276-1770

		
	Female USB Connector

	2.22

	Microcenter

	243717

	www.xionusa.com
	XON-USBFFH


	Container to hold 9 V battery, clip, and regulator

					
	Solid Copper Wire

					
	Solder

					
	Heat Shrink Tubing

					
	SuperGlue or epoxy

					
		$5.00

				
						
	Start-up Materials

					
	Safety Glasses & Plastic Gloves

					
	Dremel Tool & cutting bits

					
	Mini square file

					
	Cutters & wire stripper

					
	Soldering Iron

					

	


Implementation Impact

Schedule:
This plan is for a class scheduled to meet 5 times per week for four 50 minute periods and one 72 minute period.


Lab Considerations:
Computers with 3D CAD software are required.

Tools required include soldering irons, wire cutters/strippers, safety glasses, digital volt meters, mini files, and a dremel moto-tool & cutting bits.


Lab Availability: 
Shared labs need to be reserved in advance.

Performance Monitoring


The deliverables are worksheets, the prototype, the poster, and the PowerPoint presentation.
Appendix A: References
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