Patrick Nsumei (East Boston High School, East Boston, MA)

IMPLEMENTATION PLAN
INTRODUCTION
I teach freshmen Physics class at East Boston High school (EBHS). EBHS has no technology/engineering course. Students take science courses at the night grade level (Physics), tenth/eleventh grade (Biology and Chemistry). We have AP biology and Chemistry courses but no AP Physics at the moment. We have been considering AP Physics class and hopefully that will happen soon. 
One way to have students engage in engineering/technology in classroom is to integrate it into an existing science course (e.g. Physics). Some of the ninth grade physics syllabus and classroom instructions style will need to be modified to incorporate engineering/technology components with the intent for capstone-like projects (or mini projects). 
Secondly, we can build support and advocate for technology/engineering course at EBHS. Building Support may be a longer term goal for my school and may be the next step following success with the integration plan.
TARGET ACTION:
· Modify physics syllabus to integrate unit projects (capstone-like) with emphasis on engineering design process in addition to physics.
· Integrate mini capstone-like projects into freshmen physics class.
IMPLEMENTATION
1. DEVELOP AND IMPLEMENT A UNIT DESIGN CAPSTONE-LIKE PROJECT 

I plan to introduce engineering design process at the beginning of the physics class, and then move on to develop and integrate unit and mini capstone-like projects in my physics class. 
One example of unit projects that I plan to do with my students integrating EDP is outline below: 
PROJECT OVERVIEW
In Active Physics we have a unit and project assignment on designing a universal dwelling. I plan to implement the engineering design process to make it a “capstone-like” project. Students will be placed in teams of 2 or 3.
STATEMENT OF THE PROBLEM 

Every human needs a dwelling. Design and build a simple and affordable dwelling (home) that meets any chosen geographic climate. Students are to apply their knowledge of engineering design process in this project. The students need to research homes around the world and see different features of these homes. The shape, materials used in the construction of the home, the cost of these materials, energy requirements, etc.
FIELD TRIP – MUSEUM OF SCIENCE, CONSTRUCTION COMPANY AND BUILDING STORE (E.G. HOME DEPOT): 
A lot of our students do not know what scientists/engineers do. They also do not know why they should do math and science. So a field trip to a Construction Company will be scheduled. 
· This will expose students to what scientists and engineers do and how science and engineering help improve the lives of people. 
· This also will help them understand why they do math, science and engineering. Architectural designs (blueprints) and choice of building materials based on thermal properties of different materials and energy sources will be covered during the field trips. 
· Students will visit building store (to see the building materials, cost of building materials) 
2. DEVELOP AND IMPLEMENT A MINI DESIGN CAPSTONE-LIKE PROJECT 

My students are introduced to kinematics, during the first semester. Detailed discussions on kinematics and energy transformations are done in the second semester. I plan at the beginning of the second semester, to review the EDP and give a 3-4 weeks mini capstone-like project.

STATEMENT OF THE PROBLEM

Build a unique car that best utilizes the potential energy stored in the spring of a mousetrap. Students are to apply their knowledge of physics concepts (Forces and Motion, Energy Transformation) and engineering design process in this project.

FIELD TRIP TO MUSEUM OF SCIENCE, AUTOMOTIVE COMPANY/WINDMILL/VIDEO 

· Expose students to the design and manufacturing processes involved in building cars. 
· Expose students to different energy sources to power a car; gasoline (combustion engine), electrical cars (battery), solar powered cars. 
· Students will be exposed also to energy transformations involved in the motion of cars.

CRITERIA FOR SUCCESSFUL “CAPSTONE-LIKE” ACTIVITY: 

· Variety of Designs (prototypes), 

· Comprehensive log notes detailing the different steps of the engineering design process: 

· Prototype showing understanding of math (geometry), physics (energy and heat transfer)

· Noticeable Improvement between initial and final design, and 

· Power-point presentation

TIMELINE

· Project 1 (unit-capstone-like) : 2 – 3 weeks (September – October, 2010) 

· Project 2 (mini- capstone): 3 – 4 weeks. (Second semester, Januray – March, 2011)
DETAILED DESCRIPTION

1. UNIT PROJECT
DESIGNING AN AFFORDABLE HOME FOR SPECIFIC CLIMATIC CONDITION
PROJECT OVERVIEW
This project will be used to introduce students to the EDP. In addition, students are to apply knowledge of science (physics) in making a number of decisions critical in their design.  

PROJECT OBJECTIVE
1. Students Will Be Able To (SWBAT) apply the knowledge of science (physics) and EDP to design and build a simple and affordable home giving certain specifications/constraints.

2. SWBAT master the engineering design process (EDP):

· The Problem/Need (students will need to state in their own words what they think of the problem)

· Research the Problem (use the library/internet resources)

· Develop Possible Solutions 
· Chose the best Solution (state the why they chose the solution) using some criteria
· Cost, Climatic/Environment Constraints, Culture, etc)

· Build a Prototype (Sample Home)

· Test and Evaluate

· Communicate Solution (Power-point presentation)

· Re-design (if necessary)

CRITERIA/CONSTRAINTS
Examples:

· Area of home in square feet
· Height of home

· Prevailing climatic condition (seasons/temperatures)

DELIVERABLES
· A floor plan and a complete home (prototype)
· Comprehensive log notes detailing the different steps of the engineering design process, 

· Power-point presentation

2. MINI CAPSTONE-LIKE PROJECT
 MOUSETRAP CAR MINI CAPSTONE PROJECT


PROJECT OVERVIEW
This project is an introduction to the full implementation of the engineering design process and the physics concepts discussed in class so far.  Students are expected to apply physics principles to the design of a system. Each project includes the development and use of design methodology, formulation of design problem statements and specifications, consideration of alternative solutions, feasibility considerations and detailed system descriptions.  

PROJECT OBJECTIVES
In this project, students will use the engineering design process to design and build a mousetrap car that will move a certain required distance. As part of their research, students will use their physics knowledge up to this point to inform their proposed improvements.

PROJECT TOPIC
Problem Statement: Build a unique car that best utilizes the potential energy stored in the spring of a mousetrap.  Each team will be provided one identical mousetrap to use in their design.  Teams cannot alter the mousetrap in anyway (the original tripping mechanism must be used to start the motion) and must supply their own materials for the construction of the car.  If you have trouble finding materials, see me for ideas.  A competition will be held to determine the car the travels the greatest distance and the car that has the greatest average velocity.

DELIVERABLES
To represent successful completion of this project, students will turn in the following: 

· A complete Mousetrap Car prototype (obviously).

· A group notebook outlining the completion of the design through the Engineering Design Process. This notebook should include sketches of designs, calculations, data, and group thinking about how the design work has proceeded. Your instructor may require that you answer certain questions or include certain information in each step of the EDP; this information must be included in your notebook.

· Participation in a competition at the end of the project that pits each car in the class against one another. Cars MUST be able to travel a distance of 1.21 m (4 feet).

· A “check-in” paper briefly describing the research completed, your specific goals (velocity and distance) and a sketch of you design solution and any alternative solutions considered.  This paper should be one page with sketches attached.

· A final powerpoint presentation detailing your research, goals, basic calculations, alternative solutions and final design.  This presentation should last approximately 10 minutes per group.



ASSESSMENT
The mini project is a learning experience. It will not be assessed in a formal way. Instead, the aim of the project will be to complete the deliverables and engage in formal discourse around each group’s work, as scientists and engineers would. This project will be given an (Exemplary) (A) grade upon full completion of the deliverables above. Additionally, extra credit will be given to the project that goes the greatest distance and 
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