Sustainable Design and You!
Sarah Slater
Students are inherently interested in things that have an effect on them.  In Earth Science, we study the human impact on the environment.  Additionally, we look at materials and processes of design.  To address these needs students work on a multiple week unit that has students study sustainable design and engineering.  The reason this takes multiple weeks, is the students work on their project during one rotation of their stations each day.  It could be adapted to occur over a few days using full class periods
.  

This unit addresses discipline specific Integrations (Davison, 2).  The students are learning essentials of Earth Science and Life Science.  

The Earth Science Essentials are
:

Earth and Space Science Core Idea 4: Human activities are constrained by and, in turn, affect all other processes at Earth’s surface.[Human Interactions]
	Core Idea: ESS4.C: Human Impacts on the Earth 

Core Question: How do humans change the Earth? Humans have become one of the most significant agents of geologic change at Earth’s surface. The activities that have built human civilizations have both positive and negative consequences related to the sustainability of these civilizations.


	· How can humans protect Earth’s resources and environments?
1. There are many things that people can do to help protect Earth’s resources and environments, such as pre-cycling (buying only recyclable or compostable products to start), reducing the amount of materials they use, reusing materials when possible, recycling materials and composting any organic material to make new topsoil. 

2. We must live according to Sustainability: meeting the needs of the present without comprising the ability of future generations to meet their own needs.  

	· How do human activities pollute Earth and how might they change their activities to reduce this pollution?
3. Human activities can cause pollution of the land, ocean, streams, air, and even outer space.

4. Modest changes in individual and societal activities can significantly reduce pollution.

	· How do human activities alter Earth?
5. Most actions that change the Earth's environments have both costs and benefits.

6. Humans affect the quality, availability, and distribution of Earth’s water through the modification of streams, lakes, and groundwater. 

7. Pollution from sewage runoff, agricultural practices, and industrial processes can reduce water quality. Use of water for industry and agriculture may reduce fresh water availability.

8. Large areas of land, including delicate ecosystems such as wetlands, are being transformed by human agriculture and land development.

9. Human activities cause land erosion that exceeds all natural processes. These activities include plowing, urban construction, removal of vegetation, surface mining, and stream diversions, and increased rain acidity.

10. Burning of fossil fuels has changed the fraction of carbon-dioxide in the atmosphere significantly.



The Life Science Essentials are:
1. An ecosystem is a group of living things and their surroundings.[image: image1.png]



2. [image: image12.png]


A biome is a major climate region that contains specific plants and animals.
This unit also includes content specific integration.  “Content specific integration involves choosing an existing curriculum objective from mathematics and one from science. (Davison, 2)”  
What does integration of science and mathematics really mean
?

Davison, David M; Miller, Kenneth W; Metheny, Dixie L School Science and Mathematics; May 1995; 95, 5; Research Library pg. 226
The Math Essentials are
:

	7-12
	I can identify corresponding parts of similar figures.
	 
	 

	7-13
	I can describe the relationships between lengths and angles in simple, similar figures.
	 
	 

	7-14
	I can apply measurement to a scale drawing.
	 
	 

	7-15
	I can create a figure given the specific conditions. 
	 
	 


Students will apply the steps of scale factor to solve problems based on satellite images
.  Students will design a scale drawing of a home.  
Students will develop a plan to create a sustainable home.
Introduction-Show students the engineering cycle (from this class
)
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Show students the sustainable design powerpoint
.  Have students record ideas/main ideas in spiral
.

[image: image3.png]



[image: image4.png]43 4





Explain to students that they will be creating/designing a sustainable home.  The next step on this journey is to explore scale factor.
Two practice activities with scale factor
.  The first includes step-by-step directions, the second has released the responsibility to the students.
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Have students use grid paper to draw a scale drawing of the home they want to design.  Be sure to include how many rooms and scale factor.
Allow students to choose what part of sustainability they would like to focus on for their homes.  (IF you would like to spend more time/go into more depth, have students include part of all aspects.)
Sustainable Agriculture
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Solar
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Waste
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Students should add components from their focus to their scale drawing of the home.  They should also write a short summary of their sustainable home
. 

Be sure to include:


Why is your house the size it is?


What is the scale you used?


What area of sustainability did you focus on?


How is your home sustainable?


Are the choices you made practical?

Projects are to be graded using the Burgard rubric
.  Total points to be multiplied as appropriate
.  
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�My feeling is that you do a great job with students implementing this but you did not communicate that in this lesson as it is written up.  


�Source?


�a reference in the middle of the 2nd page.???? 





�Standards are copy and pasted from another source rather than formatted nicely for the lesson. Not something I’ll deduct points for but it shows lack of effort. 


�Label as objectives


�Consider using this as an Explain in the 5E model.  Your lesson works in 5E you just need some reorganizing and additional detail. 


�How can you make this exciting topic more interesting to students?  A ppt is not very engaging.  


�Explain what this means


�Explore


�Elaborate


�Evaluate


�Consider a rubric written specifically for your targeted objectives.  This is too general. 


�This could be a GREAT lesson given some more attention and detail.  You may modify and resubmit for additional partial credit. 





