
Evaluation: Creek Smart® Neighborhood Design- Teacher Instructions
Overview and context
This activity serves as the final assessment for the unit. In this activity students work in teams to design a new neighborhood that minimizes human impacts on stream health. Their design should take into account what they learned in the Explanation and Elaboration sections of this unit. After designing their neighborhood and preparing a map of their design, student teams share their designs with one another by preparing and giving an oral presentation with visual aids. Students play the role of a selection committee, providing comments and evaluating the designs of other teams using a rubric (provided as a separate document). 

Materials needed

Teacher handout- 1 per class
Pencil and paper- 1 per team

Student handouts (student instructions and maps of case study watershed)- 1 per team
Rubric- Each team will need a rubric to complete for all the other teams, plus the teacher will need a rubric for each team (So the total number of rubrics required is equal to the number of teams squared.)
Optional materials:

Computer with Microsoft PowerPoint or access to Google Pages, Prezi or similar software- 1 per team if such software will be used for students’ oral presentations
Computer with Internet access and CAD software (AutoCAD 360 recommended, available at https://client.autocad360.com/content/)- 1 per team if students will use such software to prepare maps of their designs
Tracing paper and permanent marker- 1 per team if students will use tracing paper and a paper map to prepare maps of their designs
Class time required
This activity should take the students approximately 9 hours (6 days in a class that meets 90 minutes per day). Students will need time to prepare their sustainable farm designs according to the required criteria, including preparing a map (6 hours). Students will then need to prepare their presentations (1.5 hours). Finally, each team will be responsible for giving their own presentation and evaluating and commenting on the presentations of other teams (1.5 hours).
Teacher instructions
Break the students into teams of 2-4 students and give each team the following scenario and the student handouts (student instructions, land cover map, topographic map).
The North Carolina (NC) legislature has recently approved tax incentives for new housing developments that minimize human impacts on stream health. These new developments are referred to as Creek Smart® neighborhoods. Eager to take advantage of these tax incentives, a number of NC developers are researching the effects of various land cover variables on stream health and are drafting plans for Creek Smart® neighborhoods that they plan to build.

A leading NC developer is seeking teams of AP Environmental Science students to submit designs for a new Creek Smart® neighborhood. Student teams are invited to design a new green neighborhood that has minimal impacts on stream health (measured as EPT richness), prepare a map of the design, and present the design to a review committee. The developer will select one winning team and will implement that team’s design. In addition, each member of the winning team will receive at $50,000 college scholarship.

Constraints and requirements are listed below:

· The developer owns all the land in the watershed (a total of 8.29 km2), and the watershed is located in the NC piedmont.

· The land in the watershed is mostly undeveloped secondary forest except for several paved roads and some recently abandoned farmland (land cover map and topographic map provided).

· The neighborhood must include 2000 housing units with an average size of 1500 square feet (approximately 140 m2), plus a shopping center that includes a parking lot, a small grocery store, and at least three additional storefronts. 

· Zoning ordinances in the area prohibit buildings over 4 stories tall.

· The neighborhood must include paved bike/pedestrian trails and paved auto roads that provide access to each home. 

· There must be at least two different roads leading in and out of the neighborhood per fire marshal regulations.

· The percentage of new development in the watershed cannot exceed 10%. Students are not required to incorporate road area in their estimates of percentage development.

· Your design must minimize impacts from the new neighborhood on stream health and must include specific evidence to demonstrate that the strategies implemented are expected to reduce human impact on stream health (e.g., data, graphs, and/or references to reputable sources).

· Your design must include a plan for ongoing assessment of the impact of the new neighborhood on stream health as it is being built and after it is occupied by residents.

· Adding other environmentally friendly features not directly related to stream health (e.g., features that will decrease the use of fossil fuels by residents) will increase the likelihood of your design being selected by the committee.

· Your design must not only be environmentally friendly, but must also have features that would be appealing to potential homeowners.

· Your team is required to prepare a map to show the location of the stream and all neighborhood infrastructure and features, including roads, houses, parking lots, stores, bike/pedestrian paths, forested areas, etc. (Maps can be made by hand using tracing paper or can be made using CAD software such as AutoCAD 360, available at https://client.autocad360.com/content/)
· Your team is required to give a clear and concise presentation to the selection committee, introducing your neighborhood design and explaining the reasoning behind it.

· A rubric will be used to score your design and determine which proposed design will be implemented. The winning team is the team with the highest rubric score.

· Submission of your team’s design indicates that, if your design is selected as the winning design, you agree that, in exchange for a college scholarship, you will allow the developer to implement your design and you will allow the developer to retain the rights to use that design in the future. 

If you choose to have students use AutoCAD 360 software to prepare maps of their designs, students will likely need practice using the AutoCAD 360 software. This will prepare them to create the maps that are required as part of their neighborhood design. Help videos can be found at: https://www.autocad360.com/learning/. Frequently asked questions about AutoCAD 360 can be found at: https://autocad360.desk.com/. AutoCAD also has a YouTube Channel with a number of helpful tutorial videos at: http://www.youtube.com/user/AutoCADWS.
AutoCAD 360 is free, easy to use, and powerful but does require fairly robust internet access and requires each student or student group to create an account at the AutoCAD website. If you prefer to have the students use different CAD software to complete the project, SketchUp is another good option. You can learn more about SketchUp at: http://www.sketchup.com/.
For a very low-tech option that students can use to prepare their maps, purchase large sheets of tracing paper at an art supply store. Students can lay the tracing paper over the land cover map of the watershed and draw on their designs, first with pencil and later with permanent marker.
Instead of preparing maps of their watershed designs, students could prepare 3D models using clay, paper mache, etc.
After student teams prepare their presentations, each team takes on the role of the selection committee to review the design of other teams, scoring each team via a rubric and providing comments and questions (on paper and/or orally). The rubric is provided as a separate document in this unit. 
A suggested modification to this activity is for some student teams to design a “worst case scenario” neighborhood that maximizes impact on stream health. This would provide a contrast to designs that minimize human impact on stream health and could lead to interesting class discussions.

Another extension of this activity would be for students to look at watersheds in their hometowns. This can be accomplished using Google Earth.
Metacognitive approach
Metacognition is thinking about how we think. The rubric can be used as a metacognitive activity. It is written in the first person so that students can better understand and relate to the different levels of achievement described. The rubric should be provided to the students when the assignment is given and should be reviewed again after the assignment is complete. In fact, it can be a very useful exercise to have each member of a team use the rubric to evaluate their own project, have each team discuss the evaluation process and the selections each student made, and then present each team with the peer evaluations and the teacher’s evaluation based on the same rubric.
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The term Creek Smart® is used with permission of the Ellerbe Creek Watershed Association.
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