	Title 
	Farm to Fuel: The Alternative Fuels Industry

	Introduction 

	The alternative fuels industry has been steadily growing for the last several years due to the concern over the depletion of our non-renewable energy sources and the need for cleaner energy. North Carolina, and especially Sampson County, is on the cutting edge of alternative fuels technologies, yet this information is not being widely known within the community and training programs to prepare students to work in this industry are still in development stages. 
In this lesson, students will become familiar with existing alternative fuels technologies being used in our state, how they are being used, and explore marketing strategies used in this growing industry.

	Real Science Application
	Most of the energy that runs our lives is provided by non-renewable fossil fuels. Though the estimates on how long these resources will last vary, there is no question that our supply will soon be depleted. As such, it is crucial that we continue the exploration of alternative energies. This lesson will lay the groundwork for students at the high school level to understand the importance of alternative fuels research and the role that Agriculture plays. It will also help students to see a real world application of science, technology, engineering, and math.

	
Curriculum Alignment 
	This section contains the curriculum alignment of each lesson in the module to the North Carolina Standard Course of Study.

NC Essential Standards
	Content Area
	Grade Level
	NC SCS

	Agriscience
	9-12
	3.02 Understand biotechnology in the plant industry.

	Earth/Environmental Science
	9-12
	EEn.2.8.1 Evaluate alternative energy technologies for use in North Carolina.




	Learning Outcomes 
	Students will…
· discuss why alternative fuels are important.
· use the content vocabulary related to alternative fuels.
· learn about how ethanol is made.
· recognize alternative energy being used in North Carolina and our county.
· analyze and discuss the benefits and challenges of the Alternative Fuels industry.
· develop marketing skills and strategies 

	Time Required and Location 
	Day 1: Alternative Energy Awareness (Classroom- 95 minutes)
Day 2: Visit a biomass production facility, alternative fuel processing facility, or other local business utilizing alternative fuels. Your county extension agent should be able to connect you with appropriate experiences. (All day field trip.)
Day 3: Recap, Reflect, and Analyze (Classroom- 95 minutes)
Day 4: Sales Pitches (Classroom- 95 minutes)
Day 5: Sales Pitches (Classroom- 95 minutes)

	
Materials Needed 
	Lesson 1
· Teacher
· Alternative Energy Awareness PowerPoint
· Current Events articles about energy crisis and alternative fuels
· Extra Index Cards
· Starch Extraction Lab and Advance Homework sheets (Class set)

· Student
· Index Cards
· Writing Utensil
· For each lab team: (Groups of 4 or less are ideal.)
· 1 white potato
· 1 sweet potato
· 2 containers
· 1 cheesecloth
· 1 measuring cup
Lesson 2
· Teacher
· Lunch for all students
· Bus for transportation
· Eye and Hearing Protection (if recommended by sites)

· Student
· Questions.
Lesson 3
· Teacher
· Article for Padeia: Advantages and Disadvantages Padeia
· Set up skype appointment with Ag Director from Carolina Biofuels
· Skype account

· Student
· Observations from Lesson 2
· Questions to ask Ag Director
Lesson 4
· Teacher
· Sales Team Group Assignments
· Rubric for Sales pitch
· Resources for students to use in developing sales pitch.
· Field to Fuel Test

· Student
· Writing Utensil

	Safety 
	Safety goggles and gloves should be worn during interaction with any chemicals. Long pants and closed toed shoes should be worn during the field trip as well as any other safety equipment as required by the sites being visited.

	Student Prior Knowledge 
	This is a beginning level class. No prior knowledge is required, as we will lay the foundation in class.  

	Teacher Preparations 
	For all lessons.
· Gather all materials.
· Understand basic objectives as written.
· Have a general understanding of how electricity is generated and how fuel combustion takes place.

Lesson 1: 
· Field to Fuel Test-as Pre-assessment
· A powerpoint to guide this lesson is included in the Lesson 1 folder. It includes links to videos as well as the terms and examples to discuss. 
· Print the documents for the “Confidential” activity and put them in folders to hand out to each group. 
· Print the instructional handout for the starch extraction lab.

Lesson 2:  
· You may want to time the implementation of this curriculum around the best time for your field trip hosts. If a fieldtrip cannot be arranged, students may watch a video alternative https://www.youtube.com/watch?v=DKvzVlN-sOQ.
· The purpose of this field trip is to allow students to experience the production and processing of biomass first hand. This should allow the students to connect the Lesson 1 to the real life agriculture practices and biotechnology processes being used locally. Discuss this with the hosts of your field trip locations. Topics that might be discussed on site may be: types of biomass, current research, careers in the field, education needed, stages of production or processing, byproducts, advantages, disadvantages, public perceptions and support.
· Examples of sites for visitation:
· In Southeastern NC: Williamsdale Research Farm & Carolina Biofuels.

Lesson 3:
· Prepare space on a whiteboard, smartboard program, or large poster paper for a circle map large enough to encompass the ideas of all students in your class.
· Print a copy of the Advantages and Disadvantages Chart for each student.
· Learn more about facilitating a Padeia discussion: http://www.paideia.org/If you are able, contact the Agricultural Director at Carolina Biofuels (or a similar company) to set up a skype interview. The purpose of this interview is to discuss the current successes and challenges with the director to gather information that can be used in the sales presentation in lesson 4. Guide your students to ask questions that will help them gain beneficial information.
· Note: If you are unable to set up a live interview, check with the curriculum developer to see if there is a prerecorded interview that you could show.

Lesson 4: 
· The Sales Pitch activity is a modification of the FFA Agricultural Sales CDE.
· Print enough copies of the Sales Pitch Instructions for each group. It includes directions as well as a rubric.
· Also print the Reluctant Farmer Scenarios. Assign each scenario to a group who is not presenting so that they may role play the part of the reluctant farmers and interact with the group presenting their sales pitch. You or the groups may choose to add more questions to keep the dialogue during the sales pitch moving.
· Field to Fuel Test-as Post-assessment

	Activities 
	Pre-assessment

Lesson 1: Alternative Awarness
1. Warm Up Question: When I was 16 years old, I bought gas for $1.25 per gallon. Today gas is around $3.50 per gallon. What changed? (Discuss) (5:00)
2. Classified Pack: Divide class into four groups. Give each group a folder containing photos, news articles, pieces of fiction and non-fiction relating to risks (Health, Environmental, and Sustainability Concerns) involved with today’s current dependence on non-renewable resources. Do not inform the groups of which folder they have. Ask each group to review the materials and together label the outside of the folder with the recurring issues and themes they see in their folder. Then be prepared to discuss. (25:00)
3. Watch and Discuss Videos:
· “300 Years of Fossil Fuels in 300 Seconds” http://youtu.be/cJ-J91SwP8w (5:38)
· “Energy 101: Electricity Generation” http://youtu.be/20Vb6hlLQSg (5:18)
4. Terms & Examples: Take notes or make flashcards of the terms to refer back to during discussions throughout the remainder of the lessons. (15:00)
5. Focus on Ethanol: Starch Extraction Lab: Follow instructions in the lab and take necessary safety precautions. (30:00)
6. Making Ethanol Videos
· “How Ethanol is Made Animated Feature” http://youtu.be/59R-NqykoXs (3:15)
7. Cool Down: Do you think that alternative fuels are important in today’s society? Explain your answer and be prepared to share. (5:00)
8. Complete Advanced Homework in preparation for tomorrow’s fieldtrip.

Lesson 2: Field to Fuel
1. Visit biomass producer or processor or watch a video alternative.

Lesson 3: Recap and Reflect
1. Warm Up: Reflect on your experience yesterday. What is the first thing that comes to your mind? What is one question that comes to mind? Prepare to share. (20:00)
2. Create a circle map of what the class learned in their field experiences. (10:00)
3. Padeia: So easy a cave man could do it… so why aren’t we all? Give each student a copy of the advantages and disadvantages chart. Use close reading techniques. (Read alone, read again with a partner.) Then in a group setting, pose the question: If there are so many options in alternative fuels and they are so easily harness with modern technology, why aren’t we totally dependent on them? Discuss citing examples from the chart. (30:00)
4. Skype interview: Carolina Biofuels Agriculture Director. (30:00) If an interview is not available continue to sales pitch activity in Lesson 4.
5. Cool Down: If you were a land owner, would you be interested in growing biomass? Explain your answer. (5:00)
Lesson 4: Alternative Energy Marketing
1. Warm Up: What do you think is the biggest challenge in getting farmers to grow biomass crops in our county? (10:00)
2. Sales pitch: In groups of 4, create a sales pitch to convince farmers in our area to plant and grow biomass such as switchgrass, arundo donax, and miscanthus. Use the Ag Sales CDE Rubric as a guide. (85:00 x 2 days)
3. As a team, Present Sales Pitches to a group of “reluctant farmers.” (AKA: Your classmates) (Allow 15 minutes per group)
Post-assessment.

	Assessment 
	A multiple choice/ short answer assessment will be given as a pre-test and post-test.

Knowledge gained related to alternative fuels will be assessed formatively throughout the lesson through the use of oral questioning, review games, warm up and cool down questions, and discussion.

Summative assessments will also include questions to gain student perception data and process data.

	Critical Vocabulary 
	· Non-renewable Energy Resources: Cannot be regenerated one they are used up.
· Renewable Energy Resources: Can be regenerated by natural processes. 
· Alternative Energy: Energy that is not dependent on non-renewable energy resources.
· Biofuel: Fuel created by extracting energy from biomass
· Biomass: Organic material from which biofuels can be made
· Ethanol: A type of biofuel made by fermenting sugars
· Byproducts: Any matter left over after the biomass is processed

	Community Engagement 
	Visit any local biomass producers or individuals using any alternate form of energy. 
Skype interview with Chemtex Agriculture Director
Work with your County Extension Agent to gain more information about alternative fuels in your area. 

	Extension Activities 

	Best Practices
· This activity will begin at the beginning of the unit and continue the remainder of the semester.
· Prepare 3 “test plots” for planting a variety of biomass.
· Plant biomass and then collect data for the following factors: Propagation speed, growth rate, leaf surface area, response to fertilizers, response to herbicides, pH & EC.

	Modifications 
	Lesson 1:
Advanced: 
· Classified: Use more photographs and fiction that need interpretation and articles with higher level, technical content vocabulary.
· Starch Lab: Give students instructions and guiding questions and require them to complete the activity in small teams with limited assistance from the teacher.
· Homework assignment:. Write down at least 3 questions that you would like to ask at the Research Farm and/or the Ethanol Plant tomorrow.
Alternate
· Confidential: Group students with mixed abilities. Assign specific article to students based upon reading level and comprehension.
· Provide fill-in-the blank notes
Lesson 3:
Advanced:
· Use a higher standard for assessment during the group discussion.
Alternate
· Provide student with predetermined question to contemplate prior to the padeia so the student can be prepared to answer during the discussion.
Lesson 4:
Advanced:
· Use a higher standard for assessment during the Sales Pitch.
Alternate
· Assign groups. Provide opportunities for practice and feedback for each group in small setting before presenting before judges.

	Alternative Assessments 
	The teacher may wish to modify summative assessments according to a student’s individualized support plan or understanding of the student’s ability.
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