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Introduction
Annotation: Briefly describe the unit topics, tasks, methods, etc.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  


5
Author: 

Daniel Brettschneider
Additional Author(s): 

Whitney Kizer
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. 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.
Focus Standards

GPS Focus Standards: 
ACT-EPC-9 Demonstrates knowledge of alternative fuel sources.
GPS Academic Standards:
ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions. 
SPS6. Students will investigate the properties of solutions.
National / Local Standards / Industry / ISTE:
LA020 The technician uses study habits and methods when consulting the manufacturer's publications, e.g., shop manuals, references, and computer databases. 
SC007 The technician develops and maintains an understanding of all federal, state, and local rules and regulations regarding environmental issues related to the work of the automobile technician. The technician uses such things as government impact statements, media information, and general knowledge of pollution and waste management to correctly use and dispose of products that result from the performance of a repair task.


Understandings & Goals

Enduring Understandings: 
Hydrogen and other types of fuel cells are a very important topic in the future of transportation. Fuel cells are things that are still being researched and explored. Fuel cells and other forms of alternative fuel will be the “fuel of the future”.

Essential Questions: 
What are the benefits of fuel cells?  What are the problems?
What are the inputs and outputs of fuel cells?

How does a fuel cell work?
What are the different uses of fuel cells?
What are some of the economic impacts that fuel cells could have on the economy of the United States?
How can fuel cells change our daily lives on a local and global scale?
Knowledge from this Unit:  
Students will be able to support why fuel cell technology is important to the future of the automotive industry. 
Students will also learn about other forms of alternative fuels that could potentially power cars in the future. 
Skills from this Unit:  
Students will be able to construct a fuel cell from band-aids and will be able to describe how basic fuel cell technology works.

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	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

	X
	Subjective assessment/Informal observations

	
	_X_ 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

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X_ 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

	X
	Post-test


Assessment(s) Title:

Group Discussion
Written Exam
Assessment(s) Description/Directions:
Teachers should assess a student’s understanding of the fuel cell materials from contributions during group discussions and answering Essential Questions. 
Attachments for Assessment(s): Please list.

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
GPS Focus Standards: Please list the standard and elements covered. 

ACT-EPC-9 Demonstrates knowledge of alternative fuel sources.
GPS Academic Standards:

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions. 
SPS6. Students will investigate the properties of solutions.

National / Local Standards / Industry / ISTE:

LA020 The technician uses study habits and methods when consulting the manufacturer's publications, e.g., shop manuals, references, and computer databases. 
SC007 The technician develops and maintains an understanding of all federal, state, and local rules and regulations regarding environmental issues related to the work of the automobile technician. The technician uses such things as government impact statements, media information, and general knowledge of pollution and waste management to correctly use and dispose of products that result from the performance of a repair task.

2.  Review Essential Questions.
What are the benefits of fuel cells?  What are the problems?
What are the inputs and outputs of fuel cells?


How does a fuel cell work?

What are the different uses of fuel cells?

What are some of the economic impacts that fuel cells could have on the economy of the United States?

How can fuel cells change our daily lives on a local and global scale?

3.  Identify and review the unit vocabulary. 

4. Ask students what they already know about fuel cell technology in automobiles.
5. Purchase and construct an Intelligent Fuel Cell Car as a class.
-What do they think powers the Fuel Cell Car?

- How could a car like the Intelligent Fuel Cell Car be possible in the future?

6. Research the evolution of the automobile. Teach students how we got from horse and buggy to gasoline engines to fuel cells and hybrids. Use the “From Horse & Buggy to Hybrids and Hyrdogen” powerpoint.
7. Perform the “Before Viewing” exercises at NOVE scienceNOW: Fuel Cells. Then watch the NOVA scienceNOW Fuel Cell Video as a class. 

8. Explore the General Motors website for Education for grades 9-12 and the “Fuels and Energy” section. Have students find some of the pressing questions on their own. http://www.gm.com/experience/education/9-12/fuels_energy/index.jsp

How does a hydrogen fuel cell car work? 


Where does the hydrogen come from and how do they get it in the car?


Why can’t consumers drive fuel cell cars yet?

9. Have students review and understand the basic chemistry behind a hydrogen fuel cell car. Use the General Motors website, the 9-12 grade tab, and under fuels & energy select “The Chemistry Basics”.
 http://www.gm.com/experience/education/9-12/fuels_energy/h2_chemistry_basics.jsp Also use hydrogen basics to learn about the basics of Hydrogen and its uses for energy. http://www.gm.com/experience/education/9-12/fuels_energy/hydrogen_basics.jsp
10. Use the “All About Fuel Cells” section of the GM Educational website to explain to students exactly what a fuel cell is. Also use this section to answer some of the other questions that students and consumers alike would ask such as: Are there any problems with storing hydrogen in a vehicle? Or How can we change our current infrastructure to support a fuel cell economy?
11. Have students write a paper on the emergence of fuel cell or other alternative fuel technology. Show them the “The Next Steps to a Hydrogen Economy” section of the GM website to get them started. Ask them to cover point such as these in their papers:

-Why should/shouldn’t the United States invest in alternative fuels?


-What are some of the advantages to using my selected alternative fuel?


-What are some disadvantages of using my selected fuel as an alternative fuel source?


-What are some of the ways that automakers are reaching to create alternative fuel vehicles?


-Where do I see the automotive industry in 10 years with respect to alternative fuels?

12. Have students get into groups and create a marketing plan and billboard advertisement for one of the fuel cell vehicles or electric vehicles currently on the market. Have them research the vehicle and then create a marketing plan. Have students present their plans and their billboard advertisements to the class.

-Chevy Equinox Fuel Cell

-Chevy Volt Electric Car


-Chevy Sequel Fuel Cell


-GM HydroGen3


-Tesla Model S (electric)


-Honda FCX Clarity Fuel Cell


-Honda FC Sport Fuel Cell Concept

13.  Give students the “Fuel Cells Test Study Guide” and have them complete it for homework. Then go over the study guide in class. 
14. Administer the “Fuel Cells Test” as the post-test for this unit. 

Attachments for Learning Experiences: Please list.
Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc.


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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