
LESSON PLAN

NEBRASKA STATE STANDARD CONNECTION
SC.7.7.3.D
Apply scientific principles to design a method for monitoring and increasing positive human impact on the 
environment.
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SUSTAINABLE BEEF
Authors: Linda Romero, Lefler Middle School; Abigail Bliss, Irving Middle School

LESSON PERFORMANCE EXPECTATIONS
•	Design a solution to reduce the impact of feedlots on the environment.

•	Develop an argument for how the design of a feedlot reduces the impact on the environment and 
sustains cattle.

Grade: 7th Grade
Topic: Earth and Human Activity
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STUDENT SCIENCE PERFORMANCE
Phenomenon: Feedlots can support 50 steers on one acre, but pasture can only support one steer per acre.

(Teaching Suggestions: Use pictures and video of a feedlot and pastures in Nebraska showing hundreds of 
cows living on an acre of land and one or two in a pasture.  Engage the students in a discussion about how 
the feedlot provides feed for the animals.  See pictures in Appendix B-1)

1.	 Students explore pictures of feedlots around Nebraska to gather information about how feedlots 
function. 

Discuss the Phenomenon

2.	 Students develop questions about reducing the impact of the feedlot on water and land in the 
surrounding areas.

3.	 Students obtain information about how cattle are sustained in feedlots compared to open rand 
and pastures. (See Reading in Appendix B-2)

4.	 Students carry out an investigation to obtain information about how agriculture causes changes 
in the ecosystem and biodiversity (researching information)  

5.	 Students use a table to organize information about the matter that is entering and leaving a 
feedlot (See Appendix B-3)

(Teaching Suggestions: Students will gather information about feedlots and determine the types of matter 
entering the feedlot and the types of waste leaving the feedlot.)
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IN 9.	 Students develop an argument for how the design of your feedlot reduces the impact on the 

environment and sustains cattle. 

(Teaching Suggestions: The argument should focus on how the feedlot is able to sustain the cattle and not 
put waste back into the system.  The feedlot needs to provide for the needs of the cattle.) 

Engaging Students Beyond the Classroom

Invite students to investigate phenomena beyond the classroom and apply what they have learned to 
make sense of analogous phenomena. Invite students to bring photos of feedlots and the area around 
the feedlots.
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FORMATIVE ASSESSMENT FOR STUDENT LEARNING
Elicit Evidence of Learning
Develop an argument for how the design of your feedlot reduces the impact on the environment and sustains cattle.
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6.	 Students construct an explanation of the effects of agriculture on the environment (land, water, 
ecosystem). 

7.	 Students design a solution to reduce the impact of feedlots on the environment.

8.	 Students develop a model to show inputs and output of matter to the feedlot and how the 
feedlot is designed to reduce environmental impacts. 

Class Discussion:

Questions to initiate Discussion:
Q: How much water is needed to sustain a feedlot of 50 cattle? 
Q: How feedlots affect the land where they are located and around the Area.
Q: Why are feedlots in Nebraska and around the United States?
Q: How is your design sustainable?
Q: What factors need to be considered to have a sustainable feedlot? 
Q:  Why is it important to reduce the impact on the environment?

(Teaching Suggestions: Focus the discussion on inputs to the Feedlot Ecosystem.)
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SEP, CCC, DCI Featured in Lesson Science Essentials  
(Student Performance Expectations From Appendix C, D, E)

Science Practices Design a solution to solve a human problem.

Develop an argument for how the evidence supports or refutes a 
solution to a problem.

Design a Solution 
Develop an Argument

Crosscutting Concepts Determine how changing the structure of a system affects the way the 
system functions.

Structure and Function

Disciplinary Core Ideas Human activities have significantly altered the biosphere, sometimes 
damaging or destroying natural habitats and causing the extinction of other 
species. But changes to Earth’s environments can have different impacts 
(negative and positive) for different living things. (MS‑ESS3‑3)

ESS3.C: Human Impacts on Earth 
Systems
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APPENDIX A – STUDENT PROMPTS FOR THE LESSON
Phenomenon:  Feedlots can support 50 steers on one acre, but pasture can only support one steer per acre.

Group Performance

1.	 Explore pictures of feedlots around Nebraska to gather information about how feedlots function.

Discuss the Phenomenon

2.	 Develop questions about how to reduce the impact of the feedlot on water and land in the surrounding areas.

3.	 Obtain information about how cattle live in feedlots compared to open rand and pastures.

4.	 Plan and carry out an investigation to obtain information about how agriculture causes changes in the 
environment (researching information)  

5.	 Use a table to organize information about what is entering and leaving a feedlot.

6.	 Construct an explanation of the effects of agriculture on the environment (land, water, ecosystem).

Class Discussion about the Model

7.	 Design a solution to reduce the impact of feedlots on the environment.

8.	 Develop a model to show the inputs and output of matter to the feedlot and how the feedlot is designed to 
reduce the impact on the environment.

Individual Performances:

9.	 Develop an argument for how the design of your feedlot reduces the impact on the environment and 
sustains cattle.

(Teaching Suggestions: The model can be a drawing that shows the flow of matter into and out of the feedlot ecosystem. 
Be sure to stop and discuss the underlined words as you present the performance for the investigation.)
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Appendix B-1 Pictures to introduce the Phenomenon 
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Appendix B-2 Resource to learn about feedlots and cattle feeding operations 

Feedlot Information 

www.agdaily.com/livestock/take-a-look-inside-one-of-the-nations-largest-cattle-feedlots/ 

extensionpublications.unl.edu/assets/pdf/ec847.pdf 

beef.unl.edu/beefwatch/2021/2021-feedlot-roundtable-webinars

beatricedailysun.com/news/local/unique-system-helps-farmers-use-feedlot-run-off-to-fertilize-fields/article_
cb721ce2-02ef-5b78-9e32-0f99dc147255.html 

Feedlot Design and Management Handbook

www2.ca.uky.edu/agcomm/pubs/ID/ID202/ID202.pdf

Article comparing feedlots vs. pastures:

www.theatlantic.com/health/archive/2011/12/feedlots-vs-pastures-two-very-different-ways-to-fatten-beef-
cattle/250543/ 

Appendix B-3 Table to organize information

The red part of the table examples of the thing’s students would add to a blank table.

Pasture Feedlot

Water Water trough Running water provided to cattle.

Feed for Animals Grazing Corn 

Waste Water and Runoff Runoff less of an issue because the soil 
structure stays intact 

Runoff can cause water quality problems

Manure 120 pounds per day per cow- spread 
out over a larger area

120 pounds per day per cow in a 
confined space

Protection from the Elements

Heat, wind, cold, etc

Shade provided by trees; some 
protection provided by farmer

Farmer must create structures to 
protect the cattle in heat and cold

https://www.agdaily.com/livestock/take-a-look-inside-one-of-the-nations-largest-cattle-feedlots/
https://extensionpublications.unl.edu/assets/pdf/ec847.pdf
https://beef.unl.edu/beefwatch/2021/2021-feedlot-roundtable-webinars
https://beatricedailysun.com/news/local/unique-system-helps-farmers-use-feedlot-run-off-to-fertilize-fields/article_cb721ce2-02ef-5b78-9e32-0f99dc147255.html
https://beatricedailysun.com/news/local/unique-system-helps-farmers-use-feedlot-run-off-to-fertilize-fields/article_cb721ce2-02ef-5b78-9e32-0f99dc147255.html
http://www2.ca.uky.edu/agcomm/pubs/ID/ID202/ID202.pdf
https://www.theatlantic.com/health/archive/2011/12/feedlots-vs-pastures-two-very-different-ways-to-fatten-beef-cattle/250543/
https://www.theatlantic.com/health/archive/2011/12/feedlots-vs-pastures-two-very-different-ways-to-fatten-beef-cattle/250543/
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Resources for completing table above: 

www.watercalculator.org/footprint/water-footprint-beef-industrial-pasture/ 

content.time.com/time/magazine/pdf/100125_feed_vs_pastures.pdf 

blog.whiteoakpastures.com/blog/cattle-comparison-pasture-raised-grassfed-cattle-vs-feedlot-grain-finished-cattle 

www.farmsanctuary.org/content/uploads/2012/06/Animal-Care-Cattle.pdf 

www.ag.ndsu.edu/publications/environment-natural-resources/water-quality-of-runoff-from-beef-cattle-feedlots 

Appendix C-1 Resources for Further Class Discussion

settje.com/beef-cattle/feedlot-design/ 

ensia.com/voices/feedlots/ 

Describe the Design of Your Solution -

Lines of Evidence - 

Evidence from the reading - 

Evidence from Class Discussion - 

Evidence from research - 

Develop an argument for how the design of your feedlot reduces the impact on the environment and sustains 
cattle.  

https://www.watercalculator.org/footprint/water-footprint-beef-industrial-pasture/
https://content.time.com/time/magazine/pdf/100125_feed_vs_pastures.pdf
https://blog.whiteoakpastures.com/blog/cattle-comparison-pasture-raised-grassfed-cattle-vs-feedlot-grain-finished-cattle
https://www.farmsanctuary.org/content/uploads/2012/06/animal-care-cattle.pdf
https://www.ag.ndsu.edu/publications/environment-natural-resources/water-quality-of-runoff-from-beef-cattle-feedlots
https://settje.com/beef-cattle/feedlot-design/
https://ensia.com/voices/feedlots/

