
S D S U  E X T E N S I O N

Investigating Rangeland 
Systems and Practices: 
A Curriculum for Middle 
School Students
Krista Ehlert, Ph.D.
Assistant Professor, Range Specialist

National Association of 
Agricultural Educators Conference
Phoenix, AZ
November 2023

SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State University, the South Dakota 
Board of Regents and the United States Department of Agriculture.

Learn more at extension.sdstate.edu.



2© 2021 South Dakota Board of Regents

Project background

• National Research Council (NRC) published report in 
1988
• Agricultural literacy: ability to understand the food and 

fiber system, including its history and current economic, 
social, and environmental significance
• Report concluded: “most Americans know very little about 

agriculture, its social and economic significance in the 
United States, and particularly, its links to human health 
and environmental quality”
• Is anything different today?!?!
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Project background

• U.S. Dept. Of Agriculture published report in 1993
• Surveyed 2,000 high school students AND adults from 

Indiana, Michigan, Missouri
• Nearly 20% of respondents were wrong or didn’t know if it 

was true or false that “Hamburger is made from the meat 
of pigs”
• More than 35% of respondents were either wrong or didn’t 

know the answers to any of the statements



4© 2021 South Dakota Board of Regents

Project background

• Conclusion: 
• Americans lack knowledge about agriculture and the 

impact it has on their daily lives
• This is especially true for young people/students!!

• Solution:
• Introduce agricultural literacy into the classroom and after-

school activities (4-H), as well as provide further resources 
for FFA advisors
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Conclusions

• Agricultural literacy is critically important
• Not only in Great Plains, but across the U.S.
• Objective information 

• Future neighbors, consumers, voters
• Fosters critical thinking, challenges current ways of 

knowing
• 2015-2020; nearly 60,000 job openings in food, agriculture, 

natural resources
• 40% of them were unfilled à lack of graduates

• Lack of interest? Knowledge? Exposure?
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Project importance in South Dakota

• Great Plains
• 85 million hectares

• 40% of that land = livestock 
production

• ~90 million head cattle + calves 
in the United States
• Majority concentrated in the 

Great Plains

• South Dakota
• Rangeland importance
• ~$26 billion impact from ag
• 20% of jobs
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Funding 
• Provided by a North Central 

Region Sustainable Agriculture 
(SARE) Research and Education 
(R&E) grant
• Competitive grant program for 

researchers and educators 
involved in projects that 
explore and promote 
environmentally sound, 
profitable, and socially 
responsible food and/or fiber 
systems



8© 2021 South Dakota Board of Regents

Approach/methods

• Workshops
• Science teachers
• Ag educators
• 4-H Youth Advisors

• Modular lesson plans
• Summary of activity/learning outcomes
• Alignment w/ Next Generation Science Standards and      

SD Science Standards
• Hands-on activities
• Classroom assessment techniques (CATs)
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Mobridge Middle School pilot

• Background:
• Mobridge has about 3,350 people
• Middle school has about 140 students

• Most of students are non-rural, non-ag

• Elementary principal also ranches
• Trying to incorporate ag at an earlier level
• No high school ag program

• Presented SARE curriculum to principal 
and middle school science teacher
• Agreed to “pilot” curriculum to help 

with curriculum development
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Mobridge Middle School Pilot

• Overview and feedback:
• Module 1: Rangelands Overview

• Students enjoyed creating posters and learning about ecosystems
• Module 2: Plants

• Liked the grazing/drought experiment
• Module 3: Animals 

• Not enough time
• Module 4: Soils

• Soil glue activity was a hit!
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Module Overview
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Modules 

• 1 – Rangeland overview
• 2 – Plants
• 3 – Animals
• 4 – Soils
• 5 – Foraging
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Module components

Key terms

Education 
standards

Anticipated 
time

Material list

Learning 
outcomes
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Module components

Background information
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Module 
components

Materials 
for each 
activity

Any prep 
needed
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Module components

Pre-developed 
worksheets/handouts
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Videos with producers

• Short, easily 
digestible
• Examples:
• Branding
• Haying
• Farming
• Federal grazing 
• Cow-calf 

production 
cycle
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Module 1: Overview of Rangelands

• Rangelands
• What they are and are not
• Where they are located
• How they’re different from other ecosystems 
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Module 1: Overview of 
Rangelands

• Activity example:
• Rangelands Around the World

• Different types: grasslands, 
shrublands, etc.

• Biotic and abiotic components 
(e.g. compare/contrast)

• Relationships (e.g. 
competition, predator/prey, 
mutualism)

• Cycling of matter (e.g. plant 
decomposition)

• Flow of energy (e.g. sun 
provides energy for plants)
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Module 2: Plants

• Critical component in 
rangelands – plants
• Students discuss 

photosynthesis
• Investigate drought and 

grazing effects on plants
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Module 2: Plants

• Activity example:
• Photosynthesis Starch Test

• 2 plants – 1 in sunlight, 1 in dark room
• The hot water acts to kill the leaf
• The ethyl alcohol breaks down the chlorophyll, which 

removes the green color from the leaf. 
• Add iodine to the leaves à one turns blue-black and one 

stays reddish-brown
• Iodine is a starch indicator and turns blue-black when 

starch is present, a by product of photosynthesis
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Module 2: Plants  

• Activity example:
• Range Plant Discovery Experiment

• Students grow forbs (flowering plants) and grasses in a Jiffy 
greenhouse

• Different levels of “grazing” (i.e., cutting the plants)
• Different levels of precipitation (drought à flood)
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Module 3: Animals

• Highlights and teaches 
students about rangeland 
animals
• Wildlife
• Grassland birds

• Ruminant digestive system
• Why cows are so 

important!!
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Module 3: Animals

• Activity example:
• Grassland Birds

• Students learn about scientific journal 
entries – recording their observations, 
posing questions

• Watch a video about conservation-
focused ranching with the Audubon 
Society 

• Ruminating on the Digestive System
• Students learn about ruminant digestion
• Connect to photosynthesis and plants
• Also discover lengths and volumes of 

digestive system

Prairie chicken

Ruminant digestive system
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Module 3: Animals

• Ruminating on the 
Digestive System
• Students learn about 

ruminant digestion
• Connect to 

photosynthesis and 
plants

• Also discover lengths and 
volumes of digestive 
system
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Module 4: Soil

• Highlights and teaches students about soil
• Understand factors that influence soil formation
• How soil types can differ
• Role soil has in the cycling of matter and the flow of energy 
• Role of “soil glue”
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Module 4: Soil

• Activity example:
• Soil Glue and Soil Food Web

• Compare 2 different soils (e.g. 
one from a tilled field and one 
from a more native/natural 
area like a rangeland)

• Soils that are tilled will fall 
apart – water will become 
cloudy
• There is less organic matter 

in the soil and fewer living 
organisms à less “glue”
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Module 5: Foraging

• Exposes students to different 
range plants
• Learn historical uses of the 

plants by Native Americans
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• Youth Educator, $6k

• Professional Development, $120k

• Research & Education, $250k
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Get in touch!!

• Krista Ehlert, Ph.D.
• krista.ehlert@sdstate.edu 
• Office: 605-394-2236

mailto:krista.ehlert@sdstate.edu

