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Target Actions
Through effective capstone experiences, students build their understanding of STEM concepts by applying these concepts in solving open-ended, real-life problems. I have collaborated with other Geometry teachers to develop capstone project ideas and will implement a variety of these projects in my 10th grade Geometry class.  Two of the projects are described in this implementation action plan.

Context
I teach 10th-12th grade math at the Josiah Quincy Upper School (JQUS).  JQUS is a Boston Public Schools (BPS) pilot school that serves approximately 500 students.  Students are mostly African-American, Asian-American, or Latino.  Many are English Language Learners.  Most receive free or reduced lunch.  

The mission of JQUS is to develop students to be knowledgeable, productive members of society through an education that promotes cultural awareness, skillful use of information, personal renewal, and both individual and community path-finding for the 21st century.  JQUS was recently authorized to be an International Baccalaureate (IB) school and will be adjusting curriculum accordingly.  Math classes are offered through Precalculus.  A variety of technology classes as well as after-school robotics and programming are also available to students.

Purpose
Currently, project-based learning varies widely in JQUS math classes.  As JQUS begins its first year as an IB school this fall, teachers will need to incorporate projects that emphasize critical thinking and international-mindedness in keeping with the IB learner profile.  Additionally, teachers will need to align curriculum with Massachusetts state standards and prepare students for the MCAS.  Adjusting to a new curriculum while meeting district and state requirements poses considerable challenges to JQUS.
Action Plan #1: Three Legged Chair Project
Students will work in groups to design and build three-legged chairs from recycled materials.  During the first day of the project, students will come into the classroom to find that all the chairs have been removed and that they must act as engineers to create new, three-legged chairs.  Students will work through the engineering design process as they ask about constraints, imagine designs, plan, create, and improve their chairs.  The groups will compete to see whose chairs can hold the most weight, then redesign their chairs to see who can achieve the greatest percent change in weight held.  

This project will start in the beginning of the year, after class rules and expectations have been established.  Students will continue the project to gain experience with the engineering design process and apply concepts that they learn within the first two units (e.g., planes, perimeter, distance, angles, and slopes of lines).  For example, they could create scale drawings of their chairs that identify angle measurements and dimensions.  They could also make subsequent redesigns based on geometric properties and ergonomic principles.

Standards Addressed:

· 10.G. 2 Draw congruent and similar figures using a compass, straightedge, protractor, or computer software. Make conjectures about methods of construction. Justify the conjectures by logical arguments. 

· 10.P. 2 Demonstrate an understanding of the relationship between various representations of a line. Determine a line's slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the "point-slope" or "slope y-intercept" formulas. Explain the significance of a positive, negative, zero, or undefined slope. 
· 10.G.7 Using rectangular coordinates, calculate midpoints of segments, slopes of lines and segments, and distances between two points, and apply the results to the solutions of problems. 

· 10.G.10 Demonstrate the ability to visualize solid objects and recognize their projections and cross sections. 

We anticipate that this project will introduce students to the engineering design process, engage them in problem solving, and give them ownership of their own learning.  I hope that chair design will provide a meaningful context for the building blocks of geometry and help students see that math is not just an isolated set of rules to apply to homework problems.  Assessments for this project will include a reflection essay on student experience with the engineering design process, the physical protoype of the chair, scale drawings of the chair, and a Google SketchUp model of the chair.

Action Plan #2: Habitat for Geometry Project
In keeping with the IB learner profile and service learning focus, I extended the group’s original idea for house design to include service learning and the Boston community.  Through volunteer work and donations, Habitat for Humanity Greater Boston builds and rehabilitates simple, decent houses for low-income families.  Students will help Habitat for Humanity Greater Boston design a house for a lot in Roxbury.  They will consider maximizing the size of the house itself, making the best use of space inside the house, and estimating costs.
This project will be implemented after the MCAS in late May 2011 as a way to pull together student learning for a culminating project.  Students will work in groups over a period of four weeks to complete the project.  They will take different leadership roles over the course of the project.  The project will include:

1. Designing the footprint of the house to fit on a given lot while meeting City of Boston zoning restrictions.

2. Designing the floor plan of the house to fit inside the footprint while meeting Habitat for Humanity restrictions.

3. Answering real-life “builder” problems.

4. Building a 3D model of the house in Google Sketchup.

Standards Addressed:

· 10.G.10 Demonstrate the ability to visualize solid objects and recognize their projections and cross sections. 
10.M.2 Given the formula, find the lateral area, surface area, and volume of prisms, pyramids, spheres, cylinders, and cones, e.g., find the volume of a sphere with a specified surface area. 

· 10.M.3 Relate changes in the measurement of one attribute of an object to changes in other attributes, e.g., how changing the radius or height of a cylinder affects its surface area or volume. 

· 12.M.2 Use dimensional analysis for unit conversion and to confirm that expressions and equations make sense. 
Connections 

My two actions fit into a larger plan of incorporating capstone experiences into Geometry curriculum.  My group of Geometry teachers analyzed the current state of our schools and brainstormed possible ways to integrate capstone experiences that meet Massachusetts state standards and include the concepts addressed by the BPS pacing guide.  We agreed that introducing capstone gradually through bigger and bigger projects would provide the best learning experience for our students and ourselves.  As I develop my curriculum, I will post it online on my CAPSULE Google Site or on http://www.betterlesson.org and solicit feedback from other teachers to improve it.

Beyond your Zone of Influence 
Several factors may impede my progress with Geometry capstone implementation.  First, the best-laid plans often go awry in the reality of urban public schools.  Many teachers left my school at the end of the past year, so I anticipate that there will be some cultural changes in addition to those related to IB implementation.  Additionally, my own growth as an educator will influence the capstone implementation.  This will be my first year teaching Geometry, so I anticipate that I will have some “growing pains” as I teach it, particularly with re-familiarizing myself with the curriculum and learning to anticipate where students will have difficulty.  I have also been told to spend a few weeks on MCAS prep, so I hope that I will be able to balance the project time with that test prep time.  I also hope that I will be able to introduce Google Sketchup to most efficiently get the students to learn the appropriate skills for creating models of their houses.

People, Organizations and Things 
I feel extremely fortunate to have gotten to know so many technology/engineering-minded teachers through the CAPSULE program.  I look forward to continuing to learn from each other as we move forward with our implementations.  I also anticipate leveraging the following resources throughout implementation:  Tufts Center for Engineering Education and Outreach (CEEO), Museum of Science Educator Resource Center and ETF web site, Northeastern University Center for Stem Education, BPS OIIT, and the EXCL Recycle Center.

