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• A collaboration between research, teaching, and extension faculty 
from Texas A&M, Oklahoma State University, and University of 
Nebraska. 

• Learn and share knowledge from the most current research and 
management experience to tackle the problems of woody plant 
encroachment, more extreme climate, and increasing wildfire. 

• The goal is to not only maintain livestock production but increase it 
while simultaneously providing the vital ecosystem services the 
Southern Great Plains provide.



NE College and Career Ready Science Standards 
Addressed

SC.HSP.7 Interdependent Relationships in Ecosystems 
 SC.HSP.7.2 Gather, analyze, and communicate evidence of interdependent relationships in 

ecosystems.
o SC.HSP.7.2.B Use mathematical representations to support and revise explanations based 

on evidence about factors affecting biodiversity and populations in ecosystems of different 
scales.

o SC.HSP.10.5.E Evaluate evidence supporting claims that changes in environmental 
conditions may result in: (1) increases in the number of individuals of some species, (2) the 
emergence of new species over time, and (3) the extinction of other species.

o SC.HSP.7.2.D Design, evaluate, and refine a solution for increasing the positive impacts of 
human activities on the environment and biodiversity.

SC.HSP.10.5 Gather, analyze, and communicate evidence of biological evolution.
o SC.HSP.10.5.E Evaluate evidence supporting claims that changes in environmental 

conditions may result in: (1) increases in the number of individuals of some species, (2)
the emergence of new species over time, and (3) the extinction of other species.



Guiding Questions

How do humans impact our environment?
How do different types of grassland management 
practices impact biotic and abiotic factors in a prairie 
ecosystem?



Lesson Overview
This inquiry-focused experience includes:
 Historical information about the United States grassland regions and how they have 

been/are used and maintained 
 Native Indigenous knowledge and perspectives on prairie use and management
 Field experience to our local managed prairie that has been historically used for many 

years to investigate impact of various types of grassland management methods on prairie 
ecosystems.  

 Make observations, ask questions, develop a testable hypothesis, design an investigation, 
gather and analyze data 

Time Required - 
 1 block period for the compare contrast wildfires versus controlled burns and read the History of 

Grassland Management to build background information
 1-2 block period for lecture portion and preparation for the inquiry experience
 3-4 hours on site at Glacier Creek Prairie
 2-3 block periods to conduct in-lab experiments
 1-2 block periods for final assessment



Engage
Students viewed a series of slides with images of wildfires 
and controlled burns side by side and were asked list as 
many descriptive words as possible that came to mind about
each.  
Then they shared and we had a class discussion about 
them and what feelings/emotions were felt.



Wildfire versus
Controlled 

Burn
What’s the difference?









California Wildfires BBC

https://www.youtube.com/watch?v=k1uT-DRt_j0

https://www.youtube.com/watch?v=0LcL4IG1_GE
https://www.youtube.com/watch?v=k1uT-DRt_j0


Sources: 
https://www.thefencepost.com/news/rangelands-in-western-nebraska-are-an-often-overlooked-valuable-resource
https://www.nrdnet.org/nebraska-envirothon#:~:text=The%20Nebraska%20Envirothon%20is%20a,environmental%20policy%20and%20current%20issue.

Article formatted with embedded reading 
comprehension questions included in the folder for 

this lesson.

Explore

https://www.thefencepost.com/news/rangelands-in-western-nebraska-are-an-often-overlooked-valuable-resource


Prescribed Burn at Shaw Nature 
Reserve

https://www.youtube.com/watch?v=9d4j8wYUaQ4&t=73s

https://www.youtube.com/watch?v=9d4j8wYUaQ4&t=73s


https://www.mprnews.org/story/2
022/07/27/onceignored-
indigenous-knowledge-of-nature-
now-shaping-science

Once-ignored 
Indigenous 

Knowledge of  
Nature Now 

Shaping Science

https://www.mprnews.org/story/2022/07/27/onceignored-indigenous-knowledge-of-nature-now-shaping-science
https://www.mprnews.org/story/2022/07/27/onceignored-indigenous-knowledge-of-nature-now-shaping-science
https://www.mprnews.org/story/2022/07/27/onceignored-indigenous-knowledge-of-nature-now-shaping-science
https://www.mprnews.org/story/2022/07/27/onceignored-indigenous-knowledge-of-nature-now-shaping-science


Explain

• Fire as a Force in Rangeland Development
• Fire Frequency in North American Ecosystems
• Benefits of Periodic Fire
• Reasons for Removal of Fire from Landscapes
• Unintended Consequences of Fire Removal
• Plant Response to Fire
• Animal Response to Fire



Explain: The Prairie Burns With Desire
(Data Nugget)



Extend

Students visit Glacier Creek Prairie to 
conduct their investigations and gather data 

to answer their testable questions.



Researchers, educators and the public have studied and enjoyed the biodiversity, 
ecosystem services and human impact on the important prairie biome here for 
nearly 50 years!

• Glacier Creek Preserve is a 212 
ha (525 acre) preserve NW of 
Omaha in the rolling hills.

• Within the Preserve is the 57 
ha (140 acres) Allwine Prairie 
Tract, a restored tallgrass 
prairie created in 1970 which 
incorporates and entire sub-
watershed.
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Plot Coding: 

B = Burned

M = Mowed

1 = Annual

4 = Every 4 years

Sp = Spring

Su = Summer

Fa = Fall

Var = Season of Burn Varies

UBUM = Unburned/Unmowed

Glacier Creek Preserve LTER Research Plot Schematic for All Treatments
11 August 2015

North

**IMPORTANT**: Do NOT walk through the research plots! Research in these plots is ongoing and we do not 
want to trample plants that are being monitored. ALL OBSERVATIONS AND MEASUREMENTS SHOULD 
BE MADE FROM THE MOWED PATHS!!!

The experimental research plots at Glacier 
Creek Preserve are part of a long-term study 
that has been carried out over 30+ years to 
study the effects of burning and mowing on the
prairie community. 

The main differences among the experimental 
research plots at Glacier Creek Preserve are the
type, frequency, and season of management 
interventions. 



AVAILABLE TOOLS AND EQUIPMENT:
• Kestrel (atmospheric conditions (temperature, humidity, windspeed)
• .5 m2 quadrant (biodiversity)
• Sweep net (biodiversity)
• Soil penetrometer
• Soil temperature probe
• Meter stick
• Infrared thermometer
• Soil auger for collecting soil samples to take back to the lab with us.

Learning Objectives of this Inquiry Experience:

 Observing and making qualitative and quantitative assessments of plant community responses to 
various treatments.

 Collecting data on variables related to plant community structure and habitat availability.
 Analyzing the effect of the various treatments on both biotic and abiotic conditions and factors in the tall

grass prairie. 
 

 PROCEDURES
1. Experimental inquiry begins by making observations, from 

which you can develop questions. Take a few minutes to walk 
around the research plots and record any notable 
observations and/or questions below. Consider both biotic 
and abiotic factors in your analysis.

EXPERIMENTAL DESIGN 
A. Review the plot design and list any independent variables that exist in the management structure/plan for the 

research plots here at Glacier Creek Preserve. 
B. For this inquiry experience, each team will determine a research question focusing on a different 

dependent/responding variable.   Ultimately, the variable your team chooses will be the focus of your study. 



Field Notebook











Soil Lab Testing in the Classroom

Chemical Properties
- Soil Fertility – pH – N – P – K test kits (from Menards or Amazon)

Physical Properties
- Color, Feel/Texture, Soil Moisture (SM), Soil Organic Matter (SOM)

Additional Soil Testing Ideas – 
• Porosity and Permeability
• Biological Activity with CO2 monitor for respiration or Burlese Funnel 

for isolation of living organisms



https://www.theprairieproject.org/resources/education/teaching-resources/general-teaching-resources

Link to 
Educator 

Resources


