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GOAL 
To introduce a capstone project to the robotics course which will provide students with an opportunity to demonstrate their cumulative learnings and skills development at the end of the course?  The activities will be in a project team environment guided by the engineering design process culminating in demonstration of a uniquely designed operational robot.
DISTRICT/SCHOOL ENVIRONMENT
The district has a published STEM pathway and is supportive of STEM activities and courses.  We currently have excellent supportive relations with U Mass Lowell and Middlesex CC.  Lowell High school has an Engineering Academy under the Math Department and the robotics course is offered within the Academy.  There is adequate latitude to revise the course as I am the only teacher in the academy and for the robotics course.
Course enrollment is anticipated to be between 20 – 25 honors/college weight students in grades 10-12 who will meet daily for a 45 minute period.  The course is based on the VEX robotics curriculum [appendix A] and Autodesk Inventor 3D software.  As each unit is executed, additional knowledge about the VEX robotic platform is gained, underlying physical principles are introduced and skill using the Inventor application is improved.
The capstone project becomes the assessment of the skills and knowledge gained during the course and fits with the thrust at LHS to use alternatives to written tests.  It will provide students the opportunity to experience an extended project with finite date deliverables in a concentrated team environment.  The object is to provide a good opportunity to succeed while giving them realistic learning experiences.
Graduation requirements to gain Engineering Academy status annotated on a student official transcript are successful completion of the courses of CAD and Engineering or Advanced Architecture or Robotics.
I chose robotics because the course content is STEM-related, the engineering design process is inherent in the units, and the VEX platform and curriculum provides for design, integration of hardware and software, teamwork, hands-on and testing requirements and specific problems that can be set for autonomous robotic accomplishment.
PROJECT COMPONENTS
The project will be introduced during the month of October and culminate in January in lieu of a written question and answer type assessment.  The project implementation will consist of the following major components
Project Definition
The project definition will contain;
· Clear statement and definition of project goal

· Explanation of learning objectives

· The project calendar with team/individual benchmarks/deliverables with completion dates
· Assessment techniques and related rubrics to be employed
Team Membership
During the introduction of the project, time will be dedicated to:
· Explaining the various roles that may be inherent in any project i.e. analyst, logistician, record keeper, researcher, designer, problem solver, time manager, etc.
· Emphasizing working styles and how that affects work completion

· Team make-up [anticipated to be between 2-3 members] will be based on gender and observed class behavior to try to balance team membership capability
Project Sponsor

To lend an air of reality to the project a representative from U Mass Lowell Robotics Department will be invited to introduce the project.  This person, along with possibly other outside industry reps will also be the final judge of the project outcomes.
Student Deliverables

· Project notebook with notes, sketches, etc
· Project timeline

· Assembly drawings and Bill of Materials

· Reflective log

· Reflective summary paper

· PowerPoint benchmark presentations

· Operating robot

Teacher Deliverables
· The learning goals for the project
· Project definition
· Project supplies

· Project coaching

· Overall capstone project management logistics
· Training for 

· The Engineering Design Process
· Inventor Software
· Vex Robotics

· Teamwork

· Presentation Skills

· Time Management

Overall Project Implementation Schedule
· Project initiated in October
· Benchmark reviews conducted every 2 weeks
· Final demonstration and presentation January [2 weeks prior to end of term]
PROJECT IMPLEMENTATION ACTIONS PLANNED
	TASK
	COMPLETION DATE
	COMMENTS

	Develop project definition 
	Mid September
	

	Identify learning outcomes
	Mid September
	Will be used for assessment rubrics

	Develop key rubrics for project assessment points
	End of September
	Benchmark reviews, notebooks, robot operations,
Reflection notes and paper, teamwork

	Work with English Dept for paper summary rubric
	End of September
	

	
	
	

	Develop team membership matrix
	End of September
	Based on gender and individual capability

	Identify project sponsors
	Mid September
	UML, MCC, Motorola, EMC, Abe, Jessica

	Develop presentation material
	End of September
	

	Develop modules on team roles and dynamics, presentation skills, time management
	Late Sept – Early October
	

	Review with project sponsor
	 Mid to late September 
	

	Delivery of training modules
	Mid to late October
	team roles and dynamics, presentation skills, time management


The constraints of the project may be the development of supportive material for the project.  I plan on looking for already developed modules with supportive DVD’s.  I will be working with my librarian for support.

Also the number of teams may be challenging to keep track of and provide adequate coaching.  I might tap into supportive resources from Gear-up or U Mass Lowell Gk-12 fellows program.
Student Outcomes 
Students will develop skills and knowledge of 

· Teamwork

· Time management 
· Written and verbal communication
· Application of STEM subjects to solve the project problem

· Robotics
· Physical principles of speed, torque, center of gravity, speed, and applied Newton’s Laws
Appendix
A - Vex Cirriculum
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	Unit
Introduction
Think Phase
Create Phase
Build Phase 
Amaze Phase
Unit 1: Introduction to VEX and Robotics
25 minutes
50 minutes
n/a
3 hours
50 minutes
Unit 2: Introduction to Autodesk Inventor
25 minutes
n/a
50 minutes
n/a
n/a
Unit 3: Building a Protobot
25 minutes
50 minutes
3 hours
4 hours
50 minutes
Unit 4: Microcontroller and Transmitter Overview
25 minutes
50 minutes
n/a
2 hours
50 minutes
Unit 5: Speed, Power, Torque, and DC Motors
25 minutes
1 hour
1 hour
1 hour
2 hours
Unit 6: Gears, Chains, and Sprockets
25 minutes
50 minutes
2 hours and 50 minutes
50 minutes
2 hours and 50 minutes
Unit 7: Advanced Gears
25 minutes
1 hour
1 hour and 50 minutes
3 hours
2 hours
Unit 8: Friction and Traction
25 minutes
1 hour
2 hours
50 minutes
2 hours and 50 minutes
Unit 9: Drivetrain Design 1
25 minutes
50 minutes
1 hour
2 hours
2 hours
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Course Schedule  continued
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	Unit
Introduction
Think Phase
Create Phase
Build Phase 
Amaze Phase
Unit 10: Drivetrain Design 2
25 minutes
1 hour
1 hour and 50 minutes
2 hours and 50 minutes
1 hour and 50 minutes
Unit 11: Creating a Tank Tread Drive
25 minutes
50 minutes
1 hour and 50 minutes
2 hours
1 hour and 50 minutes
Unit 12: Object Manipulation
25 minutes
50 minutes
1 hour
2 hours and 50 minutes
1 hour
Unit 13: Rotating Joints
25 minutes
50 minutes
1 hour and 50 minutes
3 hours
1 hour and 50 minutes
Unit 14: Accumulator Design
25 minutes
50 minutes
50 minutes
4 hours
1 hour and 50 minutes
Unit 15: Linkages
25 minutes
50 minutes
2 hours
4 hours
2 hours
Unit 16: Bumper and Limit Switch
25 minutes
50 minutes
1 hour and 50 minutes
2 hours
1 hour and 50 minutes
Unit 17: Systems Integration
25 minutes
25 minutes
n/a
2 hours and 50 minutes
2 hours
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