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Part I: Stability and Change in 
Natural and Agricultural Ecosystems

Contents address the following 
Next Generation Science 
Standards

Part I: Stability and Change in Natural 
and Agricultural Ecosystems

MS-LS2-2. Construct an explanation that 
predicts patterns of interactions among 
organisms across multiple ecosystems.

MS-LS2-4. Construct an argument supported 
by empirical evidence that changes to physical 
or biological components of an ecosystem 
affect populations.

MS-ESS3-4. Construct an argument supported 
by evidence for how increases in human 
population and per-capita consumption of 
natural resources impact Earth’s systems. 

Part II: Engineering Sustainable 
Agricultural Ecosystems

MS-ETS1-1. Define the criteria and constraints 
of a design problem with sufficient precision 
to ensure a successful solution, taking into 
account relevant scientific principles and 
potential impacts on people and the natural 
environment that may limit possible solutions.

MS-ETS1-2. Evaluate competing design 
solutions using a systematic process to 
determine how well they meet the criteria and 
constraints of the problem.

MS-ETS1-3. Analyze data from tests to 
determine similarities and differences among 
several design solutions to identify the best 
characteristics of each that can be combined 
into a new solution to better meet the criteria 
for success.

MS-ESS3-3. Apply scientific principles to 
design a method for monitoring and minimizing 
a human impact on the environment.

MS-LS2-5. Evaluate competing design 
solutions for maintaining biodiversity and 
ecosystem services (water purification, nutrient 
recycling, prevention of soil erosion, etc.). 

MS-LS2-1. Analyze and interpret data to 
provide evidence for the effects of resource 
availability on organisms and populations of 
organisms in an ecosystem.
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Exploring Ecosystem Interactions
Grade Level 6-8

BACKGROUND

LEARNING OBJECTIVES Students will…

• Identify living and non-living things and their interactions in 
natural and managed ecosystems in Nebraska

• Recognize how interactions within ecosystems support survival 
of living things

• Identify different types of interactions that occur within 
ecosystems including those that are competitive, predatory, and 
mutually beneficial.

MATERIALS
• Computers with online access

• Science notebooks

• Chart paper

• Markers

• Prairie Animal cards  
(1 set per group of 3-4 students)

OVERVIEW Interactions between living and non-living 
things in ecosystems support the survival of living things. In 
this lesson, students will identify living and non-living things in 
various ecosystems, explore interactions that occur in natural 
and managed ecosystems, and identify patterns of interactions 
that exist across ecosystem types.

ESTIMATED TIME
Two, 50-minute class periods

KEY STEM IDEAS
• Humans and other living things interact with living and non-living 
things in their environment for continued survival.

• Ecosystems can be more or less disturbed by human actions, 
but interaction patterns remain largely the same in multiple 
ecosystems.

ESSENTIAL LINKS Review the content from the NET Virtual 
Learning Library on: https://net.pbslearningmedia.org/collection/
platte-river-prairies-education/#.W1iWnn5JmMK:

• Platte River Prairies

• Habitats and Ecosystems 

• Prairie Animals

• Food Chains/Food Webs

VOCABULARY
Ecosystem: community and interactions of 
living and non-living things in an area

Habitat: the natural home or environment 
of a plant, animal, or other living organism

Food chain: one path of food consumption 
that follows plants, animals, and 
microorganisms, showing one narrow way 
food is obtained in an ecosystem

Food web: many food chains that 
interconnect and form a complex, web-like 
pattern

Producer: the first organism in a food 
chain, usually some type of plant, that does 
not need a living source of food

Consumer: organisms that eat living 
sources of food, and can be such things as 
animals, insects, or even certain bacteria

Decomposer: organisms that break down 
dead or decaying organisms and absorb 
their nutrients

BEFORE GETTING STARTED  
Print one set of Prairie Animal cards for each group of 3-4 
students. Printing cards in color and laminating is recommended.
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Exploring Ecosystem Interactions
Grade Level 6-8

Guiding Questions 
How do living and non-living things interact in an ecosystem? Why do ecosystem interactions occur?

10 minutes

Have students make 
observations of their  
local environment.

10 minutes

Determine living and non-living 
things in a managed ecosystem 
and discuss their interactions.

1. Facilitate a brief discussion about what plants and animals need to 
survive in any environment. Once students discuss food, air, and 
water as necessary for survival, have students go for a walk outside 
with their science notebooks.

2. Ask students to record observations of their environment in their 
science notebooks.

• What is the weather like? 

• Use all of your senses to describe what is happening—  
What sights, sounds, or smells are in your environment?

• Look for one or several ways that humans interact with the 
environment. Record how human interactions impact the 
environment.

3. Bring students back into the classroom. 

4. Have students discuss their outdoor observations with a partner. 
List the different living and non-living elements students observed 
on the board or large piece of paper.

• Which observations are of living things?  
Which involve non-living things?

• What human interactions and impacts did you observe? 

5. Discuss things that are not visible to the naked eye (air, 
microorganisms) or are overlooked (sunlight, insects, soil) and may 
not be mentioned. If these elements were not included, add them 
to the list of ecosystem elements.

6. Provide students with the definition of ecosystem- a biological 
community of interacting organisms and their physical 
environment.

7. Based on students’ experiences from the previous activity, have 
students discuss if the area they explored can be considered an 
ecosystem and why.

• Yes, the area outside can be considered an ecosystem because it 
includes both living and non-living things and their interactions 
within the environment.

LESSON PROCEDURES: 
DAY 1
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Exploring Ecosystem Interactions
Grade Level 6-8

20 minutes

Determine living and non-living 
things in a natural ecosystem and 
discuss their interactions.

8. Expand student investigations to include interactions within 
ecosystems that they may or may not be familiar.

• Divide students into 3 groups. 

• Navigate to the chapter, “Habitats and Ecosystems” from the Platte 
River Prairies story: http://plattebasintimelapse.com/ed/chapter/
habitats-ecosystems/

• Assign each group a different ecosystem from the chapter- wetlands, 
woodlands, or grasslands.

• Ask students to read about their assigned ecosystem, watch the 
videos or examine the picture, and make notes about the following 
in their science notebook or on the student worksheet:

 □ What living and non-living things exist in this ecosystem?

 □ How does the environment of your ecosystem support the 
animals and/or plants that live there?

 □ Why do you think this particular ecosystem is important?  
Does it have any special functions?

LESSON PROCEDURES: 
DAY 1

Guiding Questions 
How do living and non-living things interact in an ecosystem? Why do ecosystem interactions occur?

NOTES
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10 minutes

Wrap-Up and Reflections

9. Have students share and compare their ecosystem interactions and 
functions with each other.

• Create jigsaw groups  
(one student from each ecosystem in a small group)

• In small groups, give students several minutes to create a list of as 
many interactions that they can think of that occur across all different 
types of ecosystems. Specific examples can be gathered including the 
following:

 □ All living things breathe air and consume water.

 □ Plants use sunlight to synthesize food from CO2, and H2O- 
photosynthesis

 □ Animals or wind transport flower pollen- pollination/seed 
production

 □ Animals eat plants- herbivory

 □ Animals eat other animals- predation

 □ Animal, bacteria, or fungus eat dead or decaying matter- 
decomposition

• Record ecosystem interactions on the board or chart paper. 

10. Have students discuss the purpose of interactions with a partner:
• What do these interactions have in common? What purpose do they 
serve? What patterns do you notice?

 □ Ecosystem interactions support the survival and reproduction 
needs of living things.

• Use student responses to determine if students relate ecosystem 
interactions to meeting the survival needs of living things.

• If necessary, make a list of survival needs for living things (i.e. 
air, food/energy, water, space, shelter) and guide students to list 
interactions that mee t these needs.

Exploring Ecosystem Interactions
Grade Level 6-8

LESSON PROCEDURES: 
DAY 1

Guiding Questions 
How do living and non-living things interact in an ecosystem? Why do ecosystem interactions occur?

LESSON PLAN:  
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Habitats & Ecosystems: Wetlands
Student Name ____________________________________________

For pictures and video, visit the web address: https://bit.ly/2OH00Tc

The Platte River and its floodplain support a variety of aquatic and terrestrial ecosystems that provide habitat for a 
variety of species. Wetlands, grasslands, and woodlands are examples of some of the habitats found along the Platte.

What is a wetland? 
Wetlands are the link between land and water, providing a biologically diverse and highly productive ecosystem 
that supports a rich food web for insects, amphibians, reptiles, birds, and mammals. Wetlands and grasslands 
(next chapter) provide critical habitats for a variety of both aquatic and terrestrial organisms. These habitats are 
interconnected and form an ecosystem so what happens in one system impacts another. Although the boundary 
between land and water is somewhat artificial, it’s a useful way to understand these habitats and their unique 
characteristics.

What are wetland functions? 
Wetlands provide habitats for many animals, including beavers, topminnows, and caddisflies, as well as plants such as 
cattails. Wetlands also provide important habitats for migrating birds such as Sandhill Cranes. The wetland ecosystem 
is a significant source of food, water, shelter, and nesting habitats for otters, bobolinks, raccoons, and meadow voles. 
The U.S. Fish and Wildlife Service estimates that up to  
43 percent of federally threatened and endangered species rely directly or indirectly on wetlands for their survival.

Why are wetlands important? 
Aside from providing a rich habitat for a variety of species, wetlands also act as a natural filter by cleaning and storing 
water, which helps protect against flooding, especially in agricultural areas. Wetlands are an incredible outdoor 
laboratory for studying vegetation, biodiversity, and plant-animal interactions.

Group Discussion Questions: 

• What living and non-living things make up the environment of your ecosystem?

• How does the environment of your ecosystem support the animals and/or plants that live there?

• Why do you think this particular ecosystem is important? Does it have any special functions?

LESSON PLAN:  
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Habitats & Ecosystems: Grasslands
Student Name ____________________________________________

For pictures and video, visit the web address: https://bit.ly/2OH00Tc

The Platte River and its floodplain support a variety of aquatic and terrestrial ecosystems that provide habitat for a 
variety of species. Wetlands, grasslands, and woodlands are examples of some of the habitats found along the Platte.

What is a grassland? 
Grasslands are what their name suggests: land dominated by grass with few trees. Grasslands are more diverse than 
rainforests and are far more threatened. Yet, less than eight percent of grasslands worldwide are protected. Some of 
the Platte River Prairies in Nebraska have been protected and restored, but many more acres still need protection. 
Both dry (xeric) and wet (mesic) prairies provide benefits that often go unnoticed. Prairie plant roots have massive root 
systems that may stretch as far as 10 feet deep. These roots help to slow runoff and decrease the impact of flooding 
by reducing soil loss and rebuilding soil structure. 

What are grassland functions? 
Grassland ecosystems provide valuable habitat for diverse species of plants and animals. To maintain this diversity 
and to protect one of the most imperiled biomes on Earth, land management techniques such as grazing and fire are 
used. Grazing and roaming animals, including bison and some cattle, make grasslands their home. These animals are 
well adapted to the rewards and challenges of life on prairie grasslands and are important in maintaining the biological 
diversity there. Controlled fires also help to promote plant diversity and prevent the growth and spread of trees and 
shrubs onto the open prairies.

Why are grasslands important?
Without grasslands, birds such as Dickcissels, Bobolinks, Meadowlarks, Grasshopper Sparrows and Henslow’s Sparrows 
would have a hard time surviving. Many songbirds rely on prairie habitat for food, protection, and nesting. They winter 
as far away as Central and South America and then migrate thousands of miles before arriving on the Platte River 
Prairies in the spring. Grassland birds are in steep decline because their habitat is fast disappearing. Grasslands also 
provide important habitat for insects and pollinators such as the monarch butterfly and the regal fritillary.

Group Discussion Questions: 

• What living and non-living things make up the environment of your ecosystem?

• How does the environment of your ecosystem support the animals and/or plants that live there?

• Why do you think this particular ecosystem is important? Does it have any special functions?

LESSON PLAN:  
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Habitats & Ecosystems: Woodlands
Student Name ____________________________________________

For pictures and video, visit the web address: https://bit.ly/2OH00Tc

The Platte River and its floodplain support a variety of aquatic and terrestrial ecosystems that provide habitat for a 
variety of species. Wetlands, grasslands, and woodlands are examples of some of the habitats found along the Platte.

What is a woodland? 
Platte River woodlands are sparse forests with trees and shrubs that are are either native species, such as 
cottonwood trees or willows and non-native or introduced species, such as western red cedar. Many native plant 
species are attracted to water or require moist soil to establish their roots. See the map/aerial showing an abundance 
of small woodland forests surrounded by open meadows.

What are woodland functions? 
Prairie Woodlands operate as an important habitat for raptors, such as eagles, hawks, and owls, and mammals,  
such as bats, foxes, coyotes, and deer. The treetop canopy provides a cool, moist, dark shelter for these animals.  
As generalists, these animals move freely across all habitats in search of food.

Why are woodlands significant? 
Woodlands are an important part of the dynamic ecosystem of the Platte River prairie. This habitat provides 
necessary shelter from the wind, cooler temperatures, and water for plants and animals. Cavities of decaying wood 
provide microhabitats for insects, birds, and mammals to live and forage. Dead trees are critical to the woodland 
ecosystem and signal its overall health, as they provide nutrients, release nitrogen, and store carbon dioxide.

Group Discussion Questions: 

• What living and non-living things make up the environment of your ecosystem?

• How does the environment of your ecosystem support the animals and/or plants that live there?

• Why do you think this particular ecosystem is important? Does it have any special functions?

LESSON PLAN:  
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Exploring Ecosystem Interactions
Grade Level 6-8

LESSON PROCEDURES: 
DAY 2

Guiding Questions What are several different types of ecosystem interactions related to food or energy?  
What patterns of interactions can we identify across all types of ecosystems?

5 minutes

Exploring food chains and  
food webs in Platte River  
prairie ecosystems

1. Review the ecosystem interactions from the previous lesson. 

2. Have students discuss which interactions previously discussed 
involve food or energy.

• Photosynthesis, predation, herbivory, decomposition, etc.

10 minutes

Pre-assessment: Predicting and 
sorting prairie animal feeding 
habits 

3. Divide students into groups of 3-4. Provide each group with a set 
of the Prairie Animals cards.

4. Ask students to use their prior knowledge of these animals and 
their life histories (rather than using Google to find answers) to sort 
the cards into groups based on feeding habits.

• Discuss multiple possible solutions as it is likely that students will 
disagree about how animals should be grouped.

• Record groupings in a science notebook.

• Give each group a heading or title and provide a short explanation 
about why they were grouped in this way.

5. Discuss student groupings as a whole class. Ask students to share 
their heading and reasoning. NOTE: During this exploration, all 
answers should be accepted. It may also be helpful to create a 
category of “I Don’t Know” rather than forcing students to select a 
single grouping.

LESSON PLAN:  
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Exploring Ecosystem Interactions
Grade Level 6-8

LESSON PROCEDURES: 
DAY 2

Guiding Questions What are several different types of ecosystem interactions related to food or energy?  
What patterns of interactions can we identify across all types of ecosystems?

15 minutes

Use provided resources to 
research prairie animal feeding 
habits 

6. Explain that in today’s lesson, students will be examining feeding 
habits of animals in the Platte River prairie ecosystems.

7. Provide students with suitable resources to examine food chains 
and food webs in the Platte River Prairies.

• View the Prairie Animals content of the NET Virtual Learning Library: 
https://bit.ly/2LBdT7G

 □ Scroll down and click on the Activity: Watch Prairie Animals. 

 □ Use the drop down menu in the bottom right of the screen to 
select various prairie animals. Watch the trap camera videos and 
read the information provided to learn more about their habitat, 
diet, predators, and their possible status as a protected species.

8. Examine food webs in the Platte River prairie ecosystems.
• Navigate to the Food Chains/Food Webs on the NET Virtual 

Learning Library: https://bit.ly/2JUTsxA
 □ Have students read about differences between food webs and 
food chains and discuss similarities and differences.

(1) One path vs. many paths

(2) Simple linear path vs. complex web of interactions

 □ Have students write the names of the different animals on the 
Prairie Animal cards.

 □ Launch the NET Virtual Learning Library Activity, Build Food 
Chains and Food Webs: https://bit.ly/2JUTsxA

 □ Have students test their knowledge of prairie animal feeding 
habits by making up various food chains and food webs.

LESSON PLAN:  
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Exploring Ecosystem Interactions
Grade Level 6-8

LESSON PROCEDURES: 
DAY 2

Guiding Questions What are several different types of ecosystem interactions related to food or energy?  
What patterns of interactions can we identify across all types of ecosystems?

15 minutes

Revisit, revise, and discuss the 
prairie animal feeding habit sort

9. Have students revisit their feeding groups from the first activity. 
Discuss:

• What did you learn about these prairie animals’ feeding habits? 

• Were your predicted grouping correct? Were there any you would 
change? Can you move any out of the “I don’t know” group?

10. Provide students with definitions of producer, consumer, and 
decomposer and have students apply these terms to amended 
groupings.

11. Ask students to label four rows or columns in their science journal 
with the following headings: 

• Lose/Lose: This interaction is negative for both elements.

• Win/Lose: This interaction is positive for one element and negative 
for the other.  

• Win/Win: This interaction is positive for both elements.

• Other: This interaction doesn’t fit any of these patterns. 

12. Describe for students scenarios involving competition, predator-
prey, and mutually beneficially interactions. Examples might 
include:

• Competition: Both the Sandhill Crane and the River Otter compete 
for the same food source- aquatic insects.

• Predator-prey: The great-horned owl flies silently at night to catch a 
common garter snake as its prey.

• Mutually beneficial: Freshwater plants help to hide the Plains Top 
minnow from predators and keep her eggs safe. The nutrients she 
excretes are used by the plants to stay healthy and grow larger.

13. Have students debate where these interactions would fit under 
each of these columns. Share student ideas as a class. Ask students 
to come up with their own examples.

LESSON PLAN:  
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Exploring Ecosystem Interactions
Grade Level 6-8

LESSON PROCEDURES: 
DAY 2

Guiding Questions What are several different types of ecosystem interactions related to food or energy?  
What patterns of interactions can we identify across all types of ecosystems?

5 minutes

Write about how physical or 
biological ecosystem changes 
might affect food webs

NOTES

14. In preparation for the next lesson, have students start thinking 
about the effects of biological or physical changes to prairie food 
chains or food webs. In their science journal, have students write a 
brief reflection about the following:

• What would happen if the population of one animal in the food web 
would suddenly disappear?

• Brainstorm 2-3 different causes that might be responsible for a 
change in the food web composition

 □ Natural causes like disease, weather, or changes in predation

 □ Human impacts such as hunting or habitat destruction

LESSON PLAN:  
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Exploring Ecosystem Interactions
Grade Level 6-8

PRAIRIE ANIMAL CARDS

Print and cut out the 
prairie animal cards

Laminate the cards if 
they are intended for 
future use.

LESSON PLAN:  
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Exploring Local and Global Land Use Change
Grade Level 6-8

BACKGROUND

LEARNING OBJECTIVES  
Students will…

• Use observations of land cover 
in satellite photos to identify 
areas of developed and natural 
land

• Gather evidence for land use 
change over time

• Identify ways in which humans 
change natural lands in physical 
(non-living) or biological (living) 
ways to meet food and shelter 
needs

• Create a poster of land use 
changes in the Great Plains 
from the 1800’s through 
modern times 

• Use evidence from research to 
explain how human settlement 
and consumption of resources 
affected the Great Plains 
ecosystems.

MATERIALS
• Computers with internet access

• Student worksheets or science notebooks

• Blank paper

• Writing utensils

• Art supplies (markers, colored pencils, 
scissors, glue, etc.)

• Poster board

• 3”x5” Notecards

OVERVIEW Humans have converted large amounts of natural 
lands into developed land over time to meet our survival needs. 
In large part, natural or semi-wild lands have been converted 
into agricultural or residential areas in which humans live and/or 
produce food (crops or livestock). 

This lesson will engage students in visualizing personally relevant 
land cover and land use change near in their city or near their 
school grounds. Then, students will explore global shifts in land 
use change by 1) using maps to examine land use shifts over 300 
years. Finally, students will examine a historical narrative about 
land use changes in the Great Plains due to both natural and 
human impacts. Students will document changes in the Great 
Plains landscape by creating a Then-and-Now poster.

ESTIMATED TIME
Three, 50-minute class periods

KEY STEM IDEAS
• To determine how land 

use has changed over 
time, we can observe and 
evaluate changes in land 
cover.

• In large part, humans 
have converted natural 
or semi-wild lands into 
developed land over 
time to meet our survival 
needs for food and 
shelter (agricultural and 
residential uses).

• Human land use changes 
often have unintended 
effects on populations 
of living things in the 
ecosystem.

ESSENTIAL LINKS 
Digital tools- Day 1

Google Maps: https://www.google.com/maps 

BiomeViewer from HHMI Biointeractive:  
http://www.hhmi.org/biointeractive/biomeviewer

VOCABULARY
Land use: the purpose of human activity on 
land; usually, but not always, related to land 
cover

Land cover: the physical material covering 
the earth’s surface (vegetation or man-made)

Biome: an area of the planet that can be 
classified by the community of plants and 
animals living within it--for example: forest, 
grassland, tundra, marine, freshwater; a 
biome can be made up of many ecosystems

Anthrome (Human Biome): an area where 
long-term human interaction with the 
environment creates new land use patterns 
or ecological patterns

Digital tools – Day 2-3

Farming in the Platte River Valley chapter: Link?

Elements of the Prairie Ecosystem Defined: Link?

Great Plains Prairie Animals: https://bit.ly/2LBdT7G
Great Plains Prairie Plants: https://bit.ly/2v3Zsi8

LESSON PLAN: EXPLORING LOCAL AND 
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How can we investigate ecosystem changes using maps?

20 minutes

Students explore land use and 
land cover in a familiar location 
using Google Maps.

1. Explain to students that they will be exploring the guiding question 
by examining aerials maps of their local area and/or other locations.

2. Have students view an aerial map of their city or town using Google 
Maps, Google Earth, ArcGIS, or other online mapping service.

3. Have students make observations around the school campus, town, 
or city. Discuss:

• What did you observe? 

4. List student observations on the board or in their science 
notebooks. 

5. Provide students with definitions for land use and land cover. 
Discuss:

• Which of your observations are describing land use? 

• Which of your observations are describing land cover?

• What are the most common land uses around the school? 

 □ These may be residential housing, agriculture, forest or 
grassland, or something else.

• What land cover did you observe to determine land use type?

6. Provide students with a cross cutting concept card or poster for 
“Pattern”. 

7.  Discuss:
• What patterns help you to tell the difference between natural 

land cover (such as rivers or forests) and developed land cover 
(such as farms, houses, or roads)? 

LESSON PROCEDURES: 
DAY 1

LESSON PLAN: EXPLORING LOCAL AND 
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How can we investigate ecosystem changes using maps?

10 minutes

Introduce global land use change 
using BiomeViewer

1. Navigate to the BiomeViewer available from HHMI Biointeractive: 
http://www.hhmi.org/biointeractive/biomeviewer 

• As a class, introduce the term “anthrome”- areas where long-
term human interaction with the environment creates new land 
use patterns or ecological patterns.

• Instruct students to use the top-left arrows to view “Anthromes” 

2. Discuss how to read the map using the legend of color-coded 
anthromes.

3. Have students work as a class to classify the different anthromes 
(dense settlements, villages, croplands, rangelands, seminatural, and 
wildlands) into categories based on their use or purpose. If students 
are unfamiliar with any of the terms, they may need to conduct a 
brief online search to gather more information.

4. One possible way to categorization the anthromes would be:
Residential: Where humans live
(1) Dense settlements
(2) Villages

Agricultural: Where humans grow/raise food
(1) Croplands
(2) Rangelands

Natural: Where humans have little or no impact
(1) Seminatural
(2) Wildlands

LESSON PROCEDURES: 
DAY 1

LESSON PLAN: EXPLORING LOCAL AND 
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How can we investigate ecosystem changes using maps?

20 minutes

Students use BiomeViewer 
to explore long-term shifts 
in land use

5. Divide students into small groups of 3-4 students. Have 
students click through the dates at the bottom of the 
application to explore how the amount of land for each land 
use category (such as residential, agricultural, and natural) has 
changed over the past ~300 years. 

6. Discuss:
What patterns did you observe how land use changed from 
1700-2000?

 □ Natural lands are becoming rarer while agricultural and 
residential areas are expanding.

 □ Large amounts of wildlands or seminatural lands have been 
converted to croplands or rangelands.

 □ Smaller (more compact) areas of wildlands or seminatural 
lands have been converted to settlements or villages.

LESSON PROCEDURES: 
DAY 1

YEAR 1700 YEAR 2000
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How have land use changes in natural ecosystems affected human survival and other elements of the ecosystem?

25 minutes

Students analyze text and 
discuss land use changes in 
the Great Plains

1. Read the chapter, Farming in the Platte River Valley.

2. Have students work in small groups to discuss how land use 
changed in the Great Plains.

• Divide students into groups of 3-4.

• Give each group a blank piece of paper and a pen/pencil.

• Pose the following questions:

 □ How did agriculture change the landscape of the Great 
Plains?

(1) Did the number and type of plants change?

(2) What animals live there then vs. now? (Be sure to think 
about humans as well.)

(3) What happened to non-living things like soil or water?

 □ What evidence from the text supports your claim?

• On their paper, have students complete a “Discussion 
Diamond” 

 □ In each corner of the paper, have one student write their 
name and their answers/ideas

 □ Share their ideas and supporting evidence in discussion.

 □ Write consensus ideas in the center of the paper.

3. Gather group answers to determine if students can identify 
biological or physical changes that were made to the Great 
Plains in order to begin farming.

LESSON PROCEDURES: 
DAY 2-3
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How have land use changes in natural ecosystems affected human survival and other elements of the ecosystem?

75 minutes

Students make a Then-and-
Now poster documenting 
physical and biological 
changes to the Great Plains 
landscape over time

4. Provide students with art supplies, 3x5 cards, and large paper in 
order to create a Then-and-Now poster of how the Great Plains 
changed since the 19th century.

• Using notes from the previous activity, have students determine 
which plants, animals, and other ecosystem elements they want to 
include in their poster.

• Have students use online or book resources to research and find 
pictures of Great Plains prairie plants and animals and agricultural 
elements. Suggested resources:

 □ https://bit.ly/2LBdT7G
 □ https://bit.ly/2v3Zsi8
 □ Link to prairie graphic

• Add pictures, icons, drawings, pressed plants, etc. to the poster and 
add labels .

• Have students label at least three major elements of the ecosystem 
that changed (we suggest documenting this on 3”x5” cards). 

 □ Write the name of the element that changed and several 
sentences to describe the ecosystem element before and after 
humans changed the landscape.

• When posters are complete, have students hang their posters in the 
classroom and perform a gallery walk to explore each group’s work. 

LESSON PROCEDURES: 
DAY 2-3

Great Plains
Then and Now

Water
(Then)

Water
(Now)

Animals
(Then)

Animals
(Now)

Plants
(Then)

Plants
(Now)
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Exploring Local and Global Land Use
Grade Level 6-8

Guiding Questions 
How have land use changes in natural ecosystems affected human survival and other elements of the ecosystem?

15 minutes

Wrap-up and Reflection

Extension Activities

5. Have students discuss and write a journal reflection to answer one 
or both of the following questions:

• Using information from the readings and your poster, what effect did 
changes to physical (non-living) or biological (living) elements on the 
Great Plains have on…

 □ The population of a particular prairie plant or animal

 □ The diversity of plants or animals in the Great Plains

• Use evidence from the readings and your poster to explain how 
human settlement and/or consumption of resources in the Great 
Plains affected… in the ecosystem?

 □ Water quality or quantity 

 □ Soil erosion or health

Throwback Thursdays: Using the popular hashtag, throwback 
Thursdays (#tbt), have students design social media posts to teach the 
public about how the Great Plains have changed over time. Consider 
posting on the school Facebook or Twitter page, in the school 
newsletter, or in a class newspaper.

Time capsule: Invite a historian or archaeologist to discuss what 
artifacts can be preserved to give future generations a “snapshot” of 
the environment right now. Ask students to document their local area 
by taking pictures and gathering information and historical artifacts for 
a class time capsule or to donate to your local museum.

LESSON PROCEDURES: 
DAY 2-3
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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.

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

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

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

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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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?

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
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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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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?

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

LESSON PLAN:  BALANCING HUMAN AND ENVIRONMENTAL 
NEEDS IN AGRICULTURAL PRODUCTION 27

http://www.sare.org


Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

BACKGROUND

LEARNING OBJECTIVES 
Students will…

• Participate in a Resource Scarcity 
game

• Write a reflection on the effects of 
scarcity on competition, trade, and 
cooperation

• Graph cause and effect relationships 
between…

 □ resource scarcity and competition

 □ extreme weather patterns 
and scarcity or abundance of 
resources

 □ resource scarcity and market 
prices

MATERIALS
• Science notebooks and pencil/pen

• Graphing relationships worksheet  
(display for students or provide 
hard copy to each group)

• Resource scarcity game
 □ 4 large envelopes
 □ 2 scissors
 □ 1 bottle of glue
 □ 12 paper clips
 □ 5 sheets of colored paper  
(8.5” x 11”)
1 brown, 1/2 blue, 1/2 green
1/2 red, 1/2 yellow

 □ 3 pencils
 □ 1 ruler
 □ 1 ink pen

OVERVIEW Two major challenges that make farm decisions 
especially challenging are unexpected changes in both weather and 
markets where farmers sell their crops. These changes can happen 
quickly, without warning, and sometimes have devastating effects.

In this lesson, students will play a game to explore how access to limited 
resources affects competition and the trading. Availability of resources 
(supply) and competition for these resources (demand) impact the cost 
to produce a product for a producer. Changes in the supply and demand 
of resources affects the value of a product or resource.

Unequal access to all resources creates the need for a market (or way  
to trade .

ESTIMATED TIME
One, 50-minute class periods

KEY STEM IDEAS
• Plant and animal survival 

requires access to limited 
natural resources

• Competition for access 
to limited resources (such 
as water) limits growth of 
organisms.

• Competition for access to 
limited products (such as 
crops) increases prices.

• An overabundance of a 
resource (such as flooding 
of water) can also limit 
growth of organisms.

SOURCES/CREDITS  
Resource scarcity game by economics 
instructor, Peggy Pride, has been 
modified for use in this lesson.

VOCABULARY
Scarcity: when want/need for a 
resource exceeds the availability of 
a resource to satisfy want/need

Natural Resources: valuable 
materials that occur naturally in the 
world and have economic value

Capital: wealth in the form of 
either money or property, owned 
by a person or business

Labor: physical or mental work that 
produces goods and services

Entrepreneurship: The process of 
creating and running a new business

Abundance: when availability of a 
resource exceeds want/need for the 
resource

Competition: the struggle among 
humans or other organisms for 
access to food, water, space, shelter, 
and other vital requirements

Markets: the buying, selling, or 
trading of goods, services, or 
resources

Producer: the first organism in a 
food chain, usually some type of 
plant, that does not need a living 
source of food

Consumer: organisms that eat living 
sources of food, and can be such 
things as animals, insects, or even 
certain bacteria
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BEFORE GETTING STARTED 
Set up materials for the Resource Scarcity Game

Assemble envelopes for 4 groups; label the envelopes as Farm Community 1, 2, 3 or 4.
• Envelope 1 – 1 scissors, 2 pencils, 1 bottle of glue, 

2 paper clips, green paper (quarter sheet), blue 
paper (quarter sheet)

• Envelope 2 – 1 ruler, 6 paper clips, yellow paper 
(half sheet), 1 pencil, 1 ink pen

• Envelope 3 – 1 scissors, 4 paper clips, green paper 
(quarter sheet), brown paper (half sheet)

• Envelope 4 – Brown paper (half sheet), red paper 
(half sheet), blue paper (quarter sheet)

Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

5 minutes

Activate students’ prior 
knowledge of scarcity

1. Elicit student ideas about the term “scarcity”. 
• What does scarcity mean to me?

• Think back to a time when you did not have enough of 
something. You wanted or needed something, but there was not 
enough to satisfy the want or need.

2. Have students take several minutes to write or draw their 
response.

3. Turn-and-talk: have students share their writings or sketches with a 
classmate.

LESSON PROCEDURES: 
DAY 1

NOTES
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Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

20 minutes

Play a game to experience 
scarcity and problem solve to 
determine allocation of limited 
resources

4. Play the Resource Scarcity Game following the instructions below.
• Divide class into 4 work groups.

• Display the tasks to be completed or hand out a copy of tasks to 
each group.

• Distribute envelopes randomly.

• Inform students that they have 15 minutes to complete all of 
the tasks.

• Allow students to trade but only if a group asks if trading is 
allowed.

• At the end of time, let each group share its completed project 
tasks. 

• Use the follow up questions to analyze the exercise.

5. At the end of the activity, have students constructively comment 
on the products.

• Distinguish between quality and quantity.

• Let groups decide if task list is completed.

LESSON PROCEDURES: 
DAY 1

Finished task (shown unstacked for clarity) should 
look similar to the pictured configuration. All elements 
should be glued or paper clipped together.
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Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

10 minutes

Facilitate small group discussion/
reflection on the impact of 
“scarcity” in the game

6. Introduce vocabulary for natural resources, capital, labor, and 
entrepreneurship.

7. Ask students to apply these terms to the different items in their 
envelopes and their own role in the game. 

• How would you classify the different game elements? 

 □ Paper - Natural resources (water, land, crops, fertilizer, 
pesticide, etc.)

 □ Scissors, pencils, pen, glue, paper clips, ruler - Capital (tools or 
machines)

 □ Student work and cooperation - Labor

 □ Student creativity in production - Entrepreneurship

8. Introduce the term “scarcity” and its definition.  
Add it to the classroom word wall if one exists.

9. As a whole class, discuss how scarcity was related to the different 
game elements: 

• Was there a scarcity of any game elements?

 □ Natural resources and capital were scarce.

 □ Students had more control over labor and entrepreneurship. 
Labor could have been limited if some groups were smaller 
than others.

Continues >>

LESSON PROCEDURES: 
DAY 1
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Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

10 minutes

Facilitate small group discussion/
reflection on the impact of 
“scarcity” in the game

>> Continued

LESSON PROCEDURES: 
DAY 1

10. Break students into small groups of 3-4. Have students discuss 
the following questions and write a brief reflection in their science 
notebooks. Discuss small group ideas as a whole class.

• What were some of the effects of scarcity on competition, trade, 
and cooperation?

 □ Increased competition, all groups needed the same things but 
differed in their access to the resources and capital.

 □ Increased trade/cooperation, all groups needed a way to 
access resources and capital .

• What would happen if you were not allowed to trade with other 
groups?

 □ People would have to go without things they want or need. 

 □ On a real farm this might this impact food production.

 □ May want to discuss inequities in the real world (access to 
arable land and water, access to technology and tools)

• How do people deal with scarcity?

 □ People can do without some of the things they want.

 □ People can create more products by new discoveries, more 
training, and better tools.

 □ People can produce more with less by better use of resources.

 □ People can redistribute goods and services so that everyone 
has enough.

11. Facilitate a wrap-up discussion to help students see the 
connection to the principle of scarcity as defined:

• Limited resources vs. Unlimited wants

• Demand for goods and services exceeds the supply

• Human wants tend to be unlimited, but human, natural, and 
capital resources are limited
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Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

10 minutes

Discuss potential effects of 
stability and change in weather 
and markets

LESSON PROCEDURES: 
DAY 1

12. Introduce the term “market”. Discuss with students a market 
with which they are familiar (supermarket, online market, farmer’s 
market, etc.). Discuss how agriculture is also sold through a global 
commodity market.

13. Have students refer to their written reflections as they discuss 
how game play relates to markets and economies.

• Why was trading necessary?  

 □ No group “had it all” so trading was necessary to gain access 
to all the elements needed to create a productive farming 
system.

• Which resources were in highest demand? Why?

• What effect did this have on their value?

14. Facilitate a discussion about how an extreme weather event (such 
as drought, flooding, or a hailstorm) could have affected game play 
or the outcome.

• What effect would a drought or a flood have on water 
resources?

• How might extreme weather events affect scarcity and access to 
resources?

15. Discuss the interactions between weather and markets.
• How might a weather event affect the market for a particular 

resource? For example, if part of the land and water is taken 
away, what happens to the value of the remaining land and 
water?

 □ It becomes much more valuable because it is in high demand 
and it is a scarce resource .
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Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Guiding Questions 
 How do uncertain events in weather and markets affect farming decisions?

10 minutes

Graph cause and effect 
relationships

LESSON PROCEDURES: 
DAY 1

16. To assess student understanding of cause and effect relationships, 
provide students with the Graphing Relationships directions (either 
provide students with a hard copy or display the directions using a 
projector.)

17. Have students work with a partner or in small groups to create 
graphs for the three different relationships…

• Resource availability and competition

• Resource availability and market prices

• A drought and water availability

NOTES
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RESOURCE SCARCITY 
GAME TASKS

Construct productive farmland using your available resources.  
In order to complete this task, each group needs to gain access to…

Examining Stability and Change  
in Weather and Markets
Grade Level 6-8

Land 
(1) 4” x 5” brown square

Water 
(2) 1” x 5” blue strips, attached to land surface

Crops
(2) 1” x 5” green strips, attached to land surface

Fertilizer
(2) 1” x 6” yellow strips, attached to land surface in + shape

Herbicide, Fungicide, Pesticide
(2) 1” x 4” red strips, attached to land surface in × shape 
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