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Module Summary
Overview of Module

Students will be introduced to alternative power, energy, and fuels.  A discussion on ethanol and its ramifications for the state of Nebraska will take place.  This module will include an opportunity for students to explore career options for alternative power & energy and build a solar car.

Recommended Grade Level: 9th-10th Grade 

Primary Career Cluster:  Transportation, Distribution and Logistics
Primary Career Pathway:  Transportation Operations, Regulation, Facility and Mobile Equipment Maintenance and Health, Safety, and Environmental Management
Related Occupations:  Department of Transportation (DOT) Inspector,   Environmental Compliance Inspector, Environmental Compliance Specialist

Environmental Engineer, Environmental Manager, Environmental Protection Specialist, Environmental Scientist, First Responder, Hazardous Materials Manager

Health and Safety Manager, Industrial Health and Safety Engineer, Industrial Hygienist, Risk Manager, and Safety Analyst

Recommended Subject Areas:  Introduction to Transportation, Distribution, and Logistics, Physical Science Courses
Cluster Knowledge, Skills, and Performance Elements

· ESS03.01.04 Create ideas, proposals, and solutions to problems.

· ESS03.01.05 Evaluate ideas, proposals, and solutions to problems.

· ESS09.01.02 Demonstrate flexibility and willingness to learn new knowledge and skills.

· ESS10.02.01 Develop goals and objectives.

· ESS10.02.02 Prioritize tasks to be completed.

· TRPD01.02.02 Develop plans for improving facilities/equipment/system performance.

· TRPF01.02.03 Develop strategies to improve safety, health, and environmental system performance.

Common Core Standards

· RST.9-10.3. Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.  (Completed when following the assembly instructions on solar car.)
· SL.9-10.1. Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
Additional CCS if Optional Poster Activity Included

· WHST.9-10.7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.
· WHST.9-10.8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the usefulness of each source in answering the research question; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.
· SL.9-10.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
National Learning Standards
International Technology Education Association, Standards for Technological Literacy:
· Standard 4. Students will develop an understanding of the cultural, social, economic, and political effects of technology. 

· Standard 5. Students will develop an understanding of the effects of technology on the environment. 

· Standard 6. Students will develop an understanding of the role of society in the development and use of technology.
Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	· Understand alternative power, energy, and fuels and their terminology

· Distinguish multiple career paths in alternative energy

· Identify the basic operations of an ethanol plant
	· Build a solar car using a kit provided

.




Assessment and Measurement Criteria:
Students will be assessed on the solar car project using the following criteria:

· Students design was shown with accurate, detailed sketches.

· Detailed list of assembly sequence includes possible problems with assembly before construction.

· Students assembled car correctly and in proper order.

· Student was focused during work time and caused no disruptions and never missed a day of class.

Teacher Notes

Teachers can purchase solar car kits from www.sunwindsolar.com, http://www.solarmade.com/JuniorSprint.htm, or other websites found during a web search.
Time Required to Complete Module (Estimated): 6-7  50-minute class periods 
Module Support Materials Summary
· Ethanol Plant PowerPoint file
· Alternative Power PowerPoint file
· Solar Car Kits
· Careers in Renewable Energy pdf file
	Module Outline
	Alternative Power, Energy, & Fuels

	Time Estimate:  6 -7 50 minute class periods (Longer if optional activity is done)

	Objectives

	1. Understand alternative power, energy, and fuels and their terminology 
2. Distinguish multiple career paths in alternative energy
3. Identify the basic operations of an ethanol plant
4.  Construct a solar-power vehicle

	Materials & Resources

	· Ethanol Plant PowerPoint
· Alternative Power PowerPoint
· Solar Car Kits
· Careers in Renewable Energy, see pdf file that accompanies this module


	Agenda

	Step
	Minutes
	Activity

	1
	25
	Alternative Power PowerPoint Lecture

	2
	20
	Ethanol Plant PowerPoint

	3
	50
	Instructor Led Discussion on Alternative Energy Careers
(Careers in Renewable Energy)

(www.nebraskacareerconnections.org)

(http://www.greenenergyjobs.com/career-guide/)

	4
	20
	Solar Car Instructions/Assembly Sequence & Rubric

(Video on a Solar Car Competition http://www.youtube.com/watch?v=lyJKC6A4pGA)

	5
	160
	Student work time

	6
	60
	Solar Car Race

	7
	100-150
	(Optional Activity)

Alternative Energy Poster



Teacher                    
   Assessment Material
Final Evaluation Criteria
· Students design was shown with accurate, detailed sketches.
· Detailed list of assembly sequence includes possible problems with assembly before construction.
· Students assembled car correctly and in proper order.
· Student was focused during work time and caused no disruptions and never missed a day of class.

Solar Car Grade Rubric
Example of Acceptable Student Performance
Student’s cars will be similar if built by kits, therefore sequence is important.  Instructors may want to add an assessment to check for knowledge growth on the lecture topics.
	
	Master
	Journeyman
	Apprentice
	Novice
	Points

	Design

(X5 weighted)
	Students design was shown with accurate, detailed sketches.
	Some sketches turned in with some detail.
	Few sketches with little to no detail.
	No sketches or ideas turned in.
	

	Assembly

Sequence

(x5 weighted)
	Detailed list of assembly sequence includes possible problems with assembly before construction.
	Assembly sequence laid out before construction but no anticipating problems.
	Assembly sequence created during construction.
	No assembly sequence.
	

	Assembly

(x 5 weighted)
	Students assembled car correctly and in proper order.
	Accurate assembly but failed to follow correct sequence.
	Is assembled but is inaccurate.
	Nothing assembled.
	

	Time Management

(x 10 weighted)
	Student was focused during work time and caused no disruptions.  Never missed a day of class.
	Student was focused with very little disruptions and few absences from class.
	Student was off task and caused disruptions during work time.  Student missed multiple classes.
	Student was either absent or never focused during work time.
	

	
	
	
	
	TOTAL
	  ____/100


Optional Poster Activity

Divide the class up into groups and have groups pick or assign groups an alternative energy to research and make a poster over.  Possible alternative energies include, but are not limited to solar, wind, biofuel, and geothermal. 

Potential topics to include in poster:

· History of that alternative energy

· Pro’s & Con’s of that alternative energy

· Outlook for success of that alternative energy

· Barrier’s for the success of that alternative energy

· Career’s that are involved with that alternative energy 

A P P E N D I X
Glossary of Terms

Power: the rate at which work is done
Energy: the ability to do work
Fuel: any material that is burned or altered in order to obtain energy
Alternative energy: refers to any source of usable energy intended to supplement or replace conventional energy sources such as fossil fuels.
Biofuels: defined as solid, liquid or gas fuel derived from recently dead biological material.
Geothermal energy: is heat from within the earth.
Solar energy: is the light and radiant heat from the Sun that influences Earth's climate and weather and sustains life.
Wind Power: is the conversion of wind energy into a useful form using wind turbines.
Hydroelectric Power: is the production of power through use of the gravitational force of falling water.
Clean coal: is an umbrella term used in the promotion of the use of coal as an energy source by emphasizing methods being developed to reduce its environmental impact. 
Alternative Power, Energy, and Fuels



205-102R

2

