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 STEM – Homeless Shelter
Instructor Notes

	Description
	Instructor Notes
	Slides/Handouts/Files

	You and your team members are a public works team that has received a grant for creating the greatest number of shelter units possible with the funds. Due to the transient nature of many homeless people and lack of public zoning for a permanent encampment, the designed units must be portable. The grant specifies that the shelters must be long lasting, lightweight, and easily assembled.
	Participants should know and understand the engineering design process (EDP) and the Accreditation Board for Engineering and Technology (ABET) Design Considerations.

Participants and Students should be able to use the Document capabilities of the TI-Nspire handheld.


Participants will demonstrate the data collection capabilities of the TI-Nspire.

Participants will model the teamwork aspect of the project by working together in small groups.

	HomelessShelter.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
 

Diagram Software

http://www.gliffy.com
Homeless information

http://www.teachertube.com/view_video.php?viewkey=598b850bc8bf9837c279
http://www.hud.gov/homeless/index.cfm 
Shelter information

http://www.spaceref.com/news/viewpr.html?pid=18099 
http://pbskids.org/designsquad/profiles/connie_yang.html 



	Participant Discussion

	Review 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 the nature and needs of the homeless. Why are folks homeless? What experiences do participants have with homeless and shelters for them?

Brainstorm solutions to any perceived constraints.

Discuss participants’ comfort level and familiarity with the TI-Nspire. Identify resources to fill in any gaps. Discuss the Nspire skills list.
Discuss a timeline for this activity based on participants’ geographic locations.

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

	


Engineering Design Process

Brainstorming – Provide students the activity scenario and ask them to brainstorm their ideas. They can use http://www.gliffy.com/ or the attached graphic organizer. Have groups present their ideas by placing their ideas on the graphic organizer. 

Research and generate ideas – Search the internet for information on homeless shelter design and materials, then add information to the group’s graphic organizer. Each student should search for ideas from different elements of the graphic organizer. 

Identify Criteria and Constraints - Revisit the original grant scenario and ask the students for missing criteria that have not been considered. This may have some groups brainstorming and doing more research to cover all the criteria and constraints in the grant. 

Explore Possibilities - Collect Data - Select type of probes and materials that can be used. You might want to start with different types of cups, so that students understand about different types of cups and how the inter temperature can be impacted due to the material. 
Model/prototype/simulation - collect data components - Develop a method for data collection, identify variables (independent/dependent/control), 

Test and Evaluate – Make sure that the model does what is required and expected. Collect data that verifies compliance. 
Select an approach – The students will use their tns file that has all the data used in the simulation process. Their approach must be back by mathematical simulations. 
Develop a design proposal, Communicate Results – Students will produce a report communicating their findings. Members of the class will serve as a review board that will fund grants to the best and most cost effective designs.  
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