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PATHWAY:  
Energy Systems
COURSE:  

Appropriate and Alternative Energy
UNIT 11: 

ENRG-AAE-11 Alternative Energy Design
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Annotation: 
Students will use the information they have learned from this course to design a “green” house. To power the house, they will utilize alternative energy sources including the sun.  

Grade(s):  
	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
45 Hours
Author: 
Christie Schmitt 

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
ENGR-AAE-5 Students will develop, through research, an alternative energy system that will demonstrate their understanding of a unique, as well as appropriate, approach to energy generation. 
a) Provide a research paper that lists innovative alternative energies. 

b) Design a system, either via computer model or prototype, which will produce power for a specific need. 

c) Submit an engineering notebook which includes a daily journal, spreadsheet, and photos that show the development of this product. 

d) Document the need for this product within the community. 

e) Present data and prototype, or computer model, to a group of peers and/or school staff/community members. 

GPS Academic Standards:
SEV4 
Students will understand and describe availability, allocation and conservation of energy and other resources 
b. Describe how technology is increasing the efficiency of utilization and accessibility of resources. 
c. Describe how energy and other resource utilization impact the environment and recognize that individuals as well as larger entities (businesses, governments, etc.) have impact on energy efficiency. 
SP2 
Students will evaluate the significance of energy in understanding the structure of matter and the universe. 
a. Relate the energy produced through fission and fusion by stars as a driving force in the universe. 
b. Explain how the instability of radioactive isotopes results in spontaneous nuclear reactions. 
SP3 
Students will evaluate the forms and transformations of energy. 
a. Analyze, evaluate, and apply the principle of conservation of energy and measure the components of work-energy theorem by describing total energy in a closed system. identifying different types of potential energy. relating transformations between potential and kinetic energy. 
b. Explain the relationship between matter and energy. 
g. Analyze and measure power. 
SP5 
Students will evaluate relationships between electrical and magnetic forces. 
a. Describe the transformation of mechanical energy into electrical energy and the transmission of electrical energy. 
b. Determine the relationship among potential difference, current, and resistance in a direct current circuit. 
MM3P1 
Students will solve problems (using appropriate technology). 
b. Solve problems that arise in mathematics and in other contexts. 
MM3P3 
Students will communicate mathematically. 
a. Organize and consolidate their mathematical thinking through communication. 
MM3P4 
Students will make connections among mathematical ideas and to other disciplines. 
c. Recognize and apply mathematics in contexts outside of mathematics. 
MM3P5 
Students will represent mathematics in multiple ways. 
c. Use representations to model and interpret physical, social, and mathematical phenomena. 
ELAALRC2 
The student participates in discussions related to curricular learning in all subject areas. 
a. Identifies messages and themes from books in all subject areas. 
b. Responds to a variety of texts in multiple modes of discourse. 
c. Relates messages and themes from one subject area to those in another area. 
d. Evaluates the merits of texts in every subject discipline. 
e. Examines the author’s purpose in writing. 
f. Recognizes the features of disciplinary texts. 
ELAALRC3
The student acquires new vocabulary in each content area and uses it correctly. 
a. Demonstrates an understanding of contextual vocabulary in various subjects. 
b. Uses content vocabulary in writing and speaking. 
c. Explores understanding of new words found in subject area texts. 
ELAALRC4 
The student establishes a context for information acquired by reading across subject areas. 
a. Explores life experiences related to subject area content. 
b. Discusses in both writing and speaking how certain words and concepts relate to multiple subjects. 
c. Determines strategies for finding content and contextual meaning for unfamiliar words or concepts. 
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Enduring Understandings: 
Alternative energy sources must be utilized in order to establish sustainability.  
Essential Questions: 
· What is the meaning of sustainability?

· How can we use the sun to help save energy in designing a house?

· How can we incorporate energy sources into home design?

· Why is it important to incorporate alternative energy sources into design?
Knowledge from this Unit:  
Students will be able to:
· Identify alternative energy sources. 
· Describe how the sun can be utilized for energy.
· Incorporate elements of sustainability into a house design.
Skills from this Unit:  
Students will:
· Demonstrate the knowledge of alternative energy sources.
· Design a house that incorporates alternative energy sources.
· Construct a model of the “green” house that they designed.   
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
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•
LESSON 1:  Introduction to Alternative Energy Design

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-AAE-5 Students will develop, through research, an alternative energy system that will demonstrate 


their understanding of a unique, as well as appropriate, approach to energy generation. 

a) Provide a research paper that lists innovative alternative energies. 


b) Design a system, either via computer model or prototype, which will produce power for a 
specific need. 


c) Submit an engineering notebook which includes a daily journal, spreadsheet, and photos that 
show the development of this product. 


d) Document the need for this product within the community. 


e) Present data and prototype, or computer model, to a group of peers and/or school 
staff/community members. 
2.
Review Essential Question(s). Post Essential Questions in the classroom. 
· What is the meaning of sustainability?

· How can we use the sun to help save energy in designing a house?

· How can we incorporate energy sources into home design?

· Why is it important to incorporate alternative energy sources into design?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Sustainability
	Alternative Energy
	Sun


4.
Handout and go over the Green Architecture Design Handout.  
5.
Summary:

· Have students begin brainstorming about the house that they will design.
•
LESSON 2:  Alternative Energy Design Project

1.
Have students use the Green Architecture Design Handout to design their houses. Give feedback as necessary. 
2.
Their task is to design and construct a model of a house that utilizes the sun as an energy source in 
conjunction with two alternative energy sources.  
3.
Students should use CAD software, or, if this is not available, drafting paper and pencils, to draw their plan.  
4.
Make sure that students remember to include alternative energy elements in the design, and perhaps even 
into the landscape.  
5.
Summary:

· Review any issues you noticed while students were designing.
•
LESSON 3:  Construction of the Model 

1.
Once they have drawn their plan, have students create a model of their house on a 1:12 scale. 
2.
Have students determine materials to construct their house. Use poster board with balsa wood for thickness for the walls or mat board. Transparencies can be used for the windows.

•
LESSON 4:  Construction of the Alternative Energy Elements 

1.
Students should build their alternative energy sources into their models and have them operate properly.  
2. 
Be sure that students realize that they will be graded according to the following criteria:

· The model includes 2 alternative energy sources 

· The model utilizes the sun 

· Landscaping is incorporated
· The house contains 3 bedrooms, 2 bathrooms, kitchen, breakfast room, dining room, family room, laundry room, and a garage

•
LESSON 5: Presentation of Models 

1.
Have each student present their model to the class.    
2.
Grade the models using the Green Architecture Design Rubric.
3. 
Summary:
· Review what students have learned from this project.
•
ATTACHMENTS FOR LESSON PLANS

Green Architecture Design Handout
Green Architecture Design Rubric
•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title: 
Optional: Energy Report
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Have students select a business to conduct an energy report of. Students will conduct a survey of the building and list energy sources and uses. They will research changes that should be made. Students will create an energy report with the energy sources, uses, and sustainable changes that could be made. Have students include proposals of what the business could do to become LEED Certified.
Attachments for Culminating Performance Task: 
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Web Resources:
Materials & Equipment: 
· Drafting paper

· Drafting pencils

· Materials to build the models

· Poster board

· Balsa wood

· Mat board

· Glue

· Alternative energy materials 
· Solar cells
· CAD Drafting software (if this is not available, students can hand sketch their plans)
21st Century Technology Used: 
	
	Slide Show Software
	X
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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Engineering and Technology 
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