
BACKGROUND

LEARNING OBJECTIVES 
Students will…

• Identify what sustainability
means to students personally

• Compare students’ ideas of
sustainability to farmers’ ideas of
agricultural sustainability

• Analyze a story of Roric Paulman
to determine economic,
environmental, and social goals
for his farm.

• Identify economic and
environmental factors that
influence farming decisions

• Recognize which factors farmers
can control and which factors are
outside of farmers’ control

MATERIALS
• Computer with internet access

• Projector

• Student worksheet or science notebook

• Large chart paper

• Markers

OVERVIEW As the human population continues to grow, we can
expect landscapes to continue to change to meet humankind’s survival 
needs. However, with limited land available for conversion, we face a 
global challenge of balancing production of food, fiber, and fuel with 
protection of valuable natural resources and stable ecosystems. In this 
lesson, students are challenged to examine this challenge through the 
lens of a modern Midwest American farm family.

The balancing of human and environmental needs is known as 
“sustainable development”, but the term “sustainable” can have many 
meanings. Students will compare their ideas of “sustainability” with 
what “sustainability” means to farmers. 

In agriculture, many farmers are adopting more sustainable or 
regenerative practices to balance social, economic, and environmental 
values. These three values are also known as the three pillars of 
agricultural sustainability according to the United States Department 
of Agriculture. Students will learn about a Nebraska farm family, the 
Paulman’s, as they seek sustainable solutions to protect their land 
and livelihood while remaining profitable. Students will explore the 
complex economic, environmental, and social values that impact the 
Paulman family farming goals.

Students will play an interactive crop farming game to examine the 
complex decisions and factors that affect farming. By reflecting 
on game play and relating their experiences to real-world farming 
decisions, students can begin to identify economic and environmental 
factors that are within or outside of the farmers’ control including 
weather and markets.

ESTIMATED TIME
Two, 50-minute class periods

KEY STEM IDEAS
• Successful farm systems

strive to be sustainable.

• Sustainability includes
creating a balance of
economic, environmental,
and social values.

• Choosing to use more
sustainable farming
practices requires a
delicate balance of
economic, environmental,
and social values while
protecting against factors
outside farmers’ control
including markets and
weather.

ESSENTIAL LINKS 
USDA SARE “What is sustainability?” 
video: https://youtu.be/U5DIZPqTbco
USDA Sustainable Agriculture Research 
and Education (SARE) website:  
www.sare.org

VOCABULARY
Sustainability: see Teacher Note*

Sustainable development: development 
that meets the needs of the present 
without compromising the ability of future 
generations to meet their own needs

Sustainable Agriculture: see Teacher Note*

*Teacher Note: The terms “sustainability” and
“sustainable agriculture” can be problematic
vocabulary terms. The term “sustainable” may
come with value-laden judgements and even
among professionals in agriculture, many
sustainable agriculture definitions exist. For
this reason, we find it useful to discuss the
diversity of definitions for sustainability and
sustainable agriculture. It may be helpful to
introduce and use a variety of terms including
“conservation”, “stewardship”, “balance”, etc.
rather than teaching that one definition of
sustainability is correct.
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10 minutes

Activate students’ prior 
knowledge of farming and its 
importance

5 minutes

Introduce the unit phenomenon 
underlying the global human 
challenge

1. Discuss students’ experiences and knowledge of agriculture and
farms.

• Has anyone ever been to a farm? Does anyone in our class live
on a farm? Does anyone know someone who raises livestock or
grows crops?

• Do you think farming is important? Why?
What are some ways that agriculture impacts your daily life?

2. Allow time for students to share ideas about and experiences with
farming.

3. Display the unit phenomena in a prominent place in the classroom:
• Humans change the land and use available resources to meet our

survival needs including growing food and raising livestock to eat.
Agriculture provides us with livelihoods, economic stability, and food,
fiber, and fuel for a growing world population. However, changing
the landscape through agriculture also impacts natural ecosystems
and the organisms that live within them.

• Balancing human needs with the needs of other living things is
sometimes called “sustainable development”. This means meeting
the needs of the present without compromising the ability of future
generations to meet their own needs.

4. This phenomena leads us to the guiding question about agriculture.

LESSON PROCEDURES: 
DAY 1
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Guiding Questions
How can farmers balance agricultural production and environmental protection now and in the future?

15 minutes

Activate students’ prior 
knowledge of “sustainability”

5. Post the word “sustainable” on the board and conduct a
“Sustainability Sort” to elicit students’ prior knowledge and
experiences with “sustainability”.

• Divide into groups of 3-4 students and provide each group with
sticky notes and markers.

• Pose the question “What does sustainability mean to you?”

• Have groups brainstorm and record their ideas on the sticky
notes .

• Arrange all sticky notes on the board.

• As a whole class, sort sticky notes into categories that make up
the bigger picture of sustainability. Arrange in a Venn diagram
format.

• Label the categories of sustainability with appropriate names
(such as economic, environmental, social)

6. Expand the definition of “sustainability” to include farmer ideas
• Watch the “What is sustainability?” video found here:

https://youtu.be/U5DIZPqTbco
• Discuss as a whole class:

□ What did you think of the farmers’ definitions of
sustainability?

□ Do we need to add any important aspects that make up the
bigger picture of sustainability?

7. Write new aspects on sticky notes and adjust your Venn diagram
accordingly (add and label a new category if needed)

LESSON PROCEDURES: 
DAY 1
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Guiding Questions
How can farmers balance agricultural production and environmental protection now and in the future?

20 minutes

Introduce sustainability goals on 
the Paulman Family Farm

8. Introduce the Paulman Family Farm in Sutherland, Nebraska.
• Find Roric’s farm on a map or watch the timelapse of the

Paulman farm from 1984-2016 using the Google Earth Engine
Timelapse.

• Watch the video short, Modern Farming on the Paulman Farm

• Read “The Paulman Family Farms” chapter.

9. Have students analyze the story to find evidence of Roric’s
“sustainability” goals. Record answers in the provided worksheet or
in science notebooks.

• Roric’s sustainable farming goals include:

□ Economic: Earn enough money to buy back the family farm
land lost during Farm Crisis of 1985. Stay in business/make
money by growing as much of his crops as possible.

□ Social: Ensure he takes care of the land and his business so
that his kids can farm in the future

□ Environmental: Use as few inputs (natural resources) as
possible

10. Discuss: Based on what you have read and watched, do you
think the Paulman farm is interested in sustainable practices? What
evidence can you provide?

LESSON PROCEDURES: 
DAY 1
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Guiding Questions
How can sustainable farming practices help farmers guard against farming challenges? 
What actions can farmers take to guard against farming challenges?

20 minutes

Introduce and play the 
interactive sustainable 
farming game

1. Point out that enacting sustainable farming practices on a real farm
is a complex decision-making process, but that to become more
familiar with some common sustainability practices, they will be
playing an interactive crop growing game.

2. Provide students with the outcomes and decisions student
worksheet to record their game play.

3. Introduce rules and play the game. Goal of the game: to balance
crop production with protection of the environment (in this case, soil
health and water use)

LESSON PROCEDURES: 
DAY 2

NOTES

LESSON PLAN:  BALANCING HUMAN AND ENVIRONMENTAL 
NEEDS IN AGRICULTURAL PRODUCTION 5



Balancing Human and Environmental 
Needs in Agricultural Production
Grade Level 6-8

Guiding Questions
How can sustainable farming practices help farmers guard against farming challenges? 
What actions can farmers take to guard against farming challenges?

15 minutes

Discuss strategy and decision 
making in the game

4. Have students break into small groups to discuss their decision-
making and game strategies. Ask students to use the following
discussion guide to facilitate meaningful discussion.

• Did you have a strategy to do well in the game?

□ Invest in management to protect against environmental
problems

□ Plant inexpensive crops first, plant more expensive crops when
more money is in the budget

□ Plant expensive, productive crops and avoid purchasing
expensive management options

• What were some of the trade-offs in the game?

□ Short-term vs. long-term benefit- spending money on more
expensive crops for profit now vs. spending money on
management for future profit/stewardship

□ Spending money to be protected from possible damage vs.
spending money on more expensive (and profitable) crops

• What factors affected your strategy or decision-making?

□ Risk management

(1) What are the risks involved in farming?

(2) How much risk were you willing to take?

□ Economics

(1) How much money was in your budget?

(2) How much potential profit could be gained?

□ Stewardship

(1) What elements of the environment do I want to protect?

(2) What options do I have in protecting water and soil?

• Which factors could you control? Which did you have no control over?

□ Having control over management decisions to minimize risk from
weather, disease, pests, etc.

□ Limited control over environmental problems- weather, disease,
pests, weeds

• Did you feel economic or stewardship decisions were more important?
Why do you think this was the case?

LESSON PROCEDURES: 
DAY 2
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Guiding Questions
How can sustainable farming practices help farmers guard against farming challenges? 
What actions can farmers take to guard against farming challenges?

10 minutes

Write a journal reflection 
about game strategy

Extension Activities

5. Have students write a journal reflection (< 1 page) addressing the
following questions:

• Identify two challenges you faced in the game. What strategies did
you use to deal with these challenges? Did your strategies work?
Why or why not?

• Do you think the challenges in the game are the same ones that
farmers deal with in the real world? Explain your answer.

Research and communicate information about sustainable farming 
practices: Have students use online or print resources to learn more 
about sustainable farming practices such as planting cover crops, 
fertilizing with manure rather than synthetic fertilizer, rotating crops, 
using no-till management rather than conventional tillage, etc. A good 
source of information about sustainable farming practices is the USDA 
Sustainable Agriculture Research and Education (SARE) [www.sare.org] .

• Have students use their research to complete one of the following
information communication tasks:

□ Create an informational leaflet to teach about the pros and cons
based on their research of a sustainable farming practice.

□ Create a persuasive advertisement for print, radio, or online that
showcases the benefits of a sustainable farming practice based
on their research.

□ Stage a debate where students make a claim supported by
evidence about sustainable farming practices (such as which
practice is the easiest to implement, most cost effective, or
overall best).

LESSON PROCEDURES: 
DAY 2
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