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 STEM – The “Green” House
Instructor Notes

	The “Green” House

	Description
	Instructor Notes
	Slides/Handouts/Files

	Students will design and model a house that is both energy-efficient & cost-efficient.
	Be sure that participants know and understand the engineering design process (EDP) and the ABET Design Considerations.

Model an introduction to the EDP by using the EDP Card-Match Activity described below.

Students and Participants should understand that the document capabilities of the TI-Nspire handheld will be utilized to facilitate the solution.

Students and Participants must understand the data collection capabilities of the TI-Nspire.

Model the teamwork aspect of the project by having Participants work together in small groups.

Watch for safety issues both in the materials used and the construction methods and tools.
	The_Green_House_EDP_Key.tns
Engineering design process:
http://www.mos.org/eie/engineering_design.php
ABET Design Considerations:
http://raise.spd.louisville.edu/systom/ECE599/ABETDesignConsid.pps#256,1,ABET Design

Considerations/Realistic Constraints
 
http://www.abet.org/Linked%20Documents-UPDATE/Criteria%20and%20PP/E001%2007-08%20EAC%20Criteria%2011-15-06.pdf#search="design
Elements of an energy-efficient home: 

http://www.nrel.gov/docs/fy00osti/27835.pdf 


	Discussion

	· Research the engineering design process and ensure that participants have a firm understanding of the following components: define the problem, research, brainstorm, select a solution, design (on handheld), build, test, and redesign.
· Discuss local access to materials and supplies. Brainstorm solutions to any perceived constraints.

· Discuss participants’ comfort level and familiarity with the TI-Nspire. Identify resources to fill in any gaps.

· Test temperature differentials inside vs. outside.

· Discuss the rubric included with the activity and potential modifications.

· Discuss the science, technology, engineering, and mathematics aspects of this project. In which classes can the project be implemented?


	Notes

	


EDP Card-Match Activity:
Have the students create a new .tns document with nine Notes pages. Present the 8 key words and definitions to the students which are listed in random order below. Students should put the 8 key words in the order of the EDP on the first eight pages, with their names and other pertinent information on the ninth page.

For example, after the teacher reads the definition of brainstorm, the student goes to page 1.2 and types in the word Brainstorm if he thinks that brainstorm is the second step in the EDP, The student may modify his decision as the teacher continues to call out the remaining key words.
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Brainstorm: What are creative ideas that could be solutions? Think about possible solutions, let your imagination run wild, and collaborate with others.

Build: Using your diagrams, sketches, and materials lists, construct a model or prototype of your solution.

Choose: What is the best possible solution that meets all the requirements of the design challenge?  Sketches, diagrams, and materials lists will be helpful later on in the design process.

Communicate: Talk with your peers about your model/prototype.  Why did you choose this design? Does it work as intended?  If not, what could be fixed?  What were the trade-offs in your design?

Define: What is the problem? Decide upon a set of specifications/criteria that your solution should have.

Redesign: Based on the information you gathered throughout the engineering design phases, improve your model/prototype.  What have you learned from others and how can you apply aspects of their observations to aid in the improvement of your design?

Research: What are the possible solutions? Conduct investigations, use the Internet, go to the library, and talk to experts to explore possible solutions.

Test: How well does your design work?  Does it satisfy the engineering criteria?
The Engineering Design Process – KEY

The_Green_House_EDP_Key.tns document is available

Define: What is the problem? Decide upon a set of specifications/criteria that your solution should have.

Research: What are the possible solutions? Conduct investigations, use the Internet, go to the library, and talk to experts to explore possible solutions.

Brainstorm: What are creative ideas that could be solutions? Think about possible solutions, let your imagination run wild, and collaborate with others.

Choose: What is the best possible solution that meets all the requirements of the design challenge?  Sketches, diagrams, and materials lists will be helpful later on in the design process.

Build: Using your diagrams, sketches, and materials lists, construct a model or prototype of your solution.

Test: How well does your design work?  Does it satisfy the engineering criteria?

Communicate: Talk with your peers about your model/prototype.  Why did you choose this design? Does it work as intended?  If not, what could be fixed?  What were the trade-offs in your design?

Redesign: Based on the information you gathered throughout the engineering design phases, improve your model/prototype.  What have you learned from others and how can you apply aspects of their observations to aid in the improvement of your design?
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