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What makes it all go part I
Can Biofuels do the job?
By Tyler Bassett and Leila Desotelle

Overview

The BEST plots are a great source of data for students to analyze, chiefly for the following two reasons: 1) the students have a working relationship with the behavior of the system (which plants are growing there, how they interact with the soil and insects, how quickly they grow and how tall they get); and 2) the data relate directly to an issue that is currently of relevance to society. This lesson focuses on the way biofuels might be used by society, especially compared to other fuel sources. 
Objectives

At the conclusion of the lesson, students will be able to:

· Compare the energy yield of biofuels to conventional energy sources
· Describe some of the pros and cons of each

Length of Lesson

30-45 minutes
Grade Levels

4-5 with modifications for older students
Standards covered

S.IP.E.1 Inquiry involves generating questions, conducting investigations, and developing solutions to problems through reaoning and observation. 

S.IA.E.1 Inquiry includes an analysis and presentation of findings that lead to future questions, research, and investigations.

S.RS.E.1 Reflecting on knowledge is the application of scientific knowledge to new and different situations. Reflecting on knowledge requires careful analysis of evidence that guides decision-making and the application of science throughout history and within society.

P.PM.E.1 Physical Properties- All objects and substances have physical properties that can be measured.

L.OL.E.1 Life Requirements- Organisms have basic needs. Animals and plants need air, water, and food. Plants also require light. Plants and animals use food as a source of energy and as a source of building material for growth and repair.

L.EV.M.2 Relationships Among Organisms- Similarities among organisms are found in anatomical features, which can be used to infer the degree of relatedness among organisms. In classifying organisms, biologists consider details of internal and external structures to be more important than behavior or general appearance.

P.EN.M.1 Kinetic and Potential Energy- Objects and substances in motion have kinetic energy. Objects and substances may have potential energy due to their relative positions in a system. Gravitational, elastic, and chemical energy are all forms of potential energy.

L.EC.M.4 Environmental Impact of Organisms- All organisms (including humans) cause change in the environment where they live. Some of the changes are harmful to the organism or other organisms, whereas others are helpful.

L.OL.M.6 Photosynthesis- Plants are producers; they use the energy from light to make sugar molecules from the atoms of carbon dioxide and water. Plants use these sugars along with minerals from the soil to form fats, proteins, and carbohydrates. These products can be used immediately, incorporated into the cells of a plant as the plant grows, or stored for later use.
Materials 

· BEST Plots Energy Exercises worksheet 

· Data from BEST Plots
Background

We require enormous amounts of energy in this country to heat our homes and businesses, supply electricity, and provide transportation. Ultimately, this energy comes from several sources. The major sources are in finite supply: coal, natural gas, gasoline, nuclear. Others are entirely renewable – solar, wind, hydro, geothermal, biofuels – but how much energy can they provide?
Activities of the session

1. Begin with a discussion of where our energy comes from (coal, nuclear, etc.)
2. Pros and cons of each, including global climate change. Biofuels is a potential solution, and also may provide habitat, stabilize soil, nutrient retention, etc. (i.e., it “gives back”). 
3. Then discuss: will biofuels do the job? Do students think that biofuels can replace coal, nuclear, etc.? Some talking points:
a. Look at energy yield from different energy sources (in powerpoint)

b. Our infrastructure is built up around other sources

4. Look at data from BEST Plots (either summarize yourself or use attached data from 2011, current 2-17-2012): average productivity from each block. 

5. Discuss potential interpretations (included in powerpoint): 

a. Where is the yield higher?

b. Where is the yield lower?

c. Where would you grow your biofuels?

d. Do you think the BEST plots will do better next year?

6. Hand out worksheet. Have students do sheet either in class or as homework, then discuss.
Resources

· Powerpoint presentation: “Will Biofuels Do The Job?”
· BEST Plots Energy Exercises worksheet – Elementary
· BEST Plots Energy Exercises worksheet – MS/HS

· Fuel Conversion Worksheet (pdf)

Extensions and Modifications

While this lesson is geared toward upper elementary, it can easily be broadened (and deepened) to apply to older students (and their curriculum). For example, see the “BEST Plots Energy Exercises worksheet – MS/HS.” 
This lesson makes a great follow-up to “What makes it all go, part II.” 

Assessment


Make a mock-graph that is similar to the real data: ask students to interpret.
