The Science of Farming Instructional Materials
For students
Background information

Sometimes scientists ask questions that can be answered by controlled experiments in the lab. For example, astronomers cannot control the stars and galaxies that they observe.  Geologists cannot change the earth’s crust in significant ways.  Ecologists can recreate some components of an ecosystem in the lab, but must study natural systems to answer questions about realistic, complex ecosystems.  Agronomists are ecologists who study agricultural systems.

Before Reading

1. Give examples of questions might agronomists ask?
2. If you wanted to study how to maximize the amount of corn produced per dollar spent, what experiments would you do?  What variables would you control?  What variables would you not be able to control?
After Reading

3. How are the questions that Dr. Sanford is studying alike and different from the questions you suggested?
4. How was the experiment that you proposed alike and different from the one Dr. Sanford is supervising?
5. Why did Dr. Sanford collect data across many plots and over many years? What was the benefit of doing this?
For the teacher

1. Handout the student worksheet and read and discuss the introduction as a class.
2. Have students answer questions 1 and 2 individually.  Pool students’ ideas.
3. Have students read the The Science of Farming and answer questions 3-5.
4. As a class, compare students’ sample questions to the questions in the story.  
5. As a class, compare students’ proposed investigations to the one described in the story.  Discuss any differences by asking students why the Dr. Sanford’s team might have chosen to setup the experiment in the way they did?  
Extensions and Variations
1. As a warm-up or follow-up activity play the Fields of Fuel video game or Bioenergy Farm board game so students can grapple with the economic-environmental tradeoffs associated with farming in a realistic multiplayer simulation.

2. Extend the learning by having students complete the Growing Energy data dive comparing biomass yields between different crops.

3. Have students conduct their own investigations using the Field Investigations: Biomass Yield and Root Growth in Crops to strengthen their understanding of the ability of plants to sequester carbon above and below ground.

4. Use the Root Depth Model activity to help create a visual representation of the differing root depths in biofuel crops and prairie plants as well as promote discussion about plants’ ability to sequester carbon and contribute to soil carbon. 
Standards

Next Generation Science Standards (2013)
Performance Expectations:
High School:

· HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales.

· HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.
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