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Population Ecology Unit 

Part 1: Stability of Local Populations 

Unit 
  
 Strand BIO.1: Interactions with 
Organisms and the Environment 

Utah SEEd Standard / NGSS Performance Expectation 
 
Standard BIO.1.4: Develop an argument from evidence for how ecosystems 
maintain relatively consistent numbers and types of organisms in stable 
conditions. Emphasize how changing conditions may result in changes to an 
ecosystem. Examples of changes in ecosystem conditions could include moderate 
biological or physical changes, such as moderate hunting or a seasonal flood, and 
extreme changes, such as climate change, volcanic eruption, or sea level rise. 
(LS2.C) 
  

Estimated Lesson Time: 
  

1-2 class periods (70 minutes 
each) for part 1  

 

Link to Part 2: Population Ecology – The Impact of Drought 
 

  LESSON OVERVIEW 
Lesson Objective 
 Students will analyze evidence to explain how environmental factors can affect the stability and change of populaitons within an ecosystem. 

Anchor Phenomenon 
Wildlife populations in Utah ecosystems change over time as environmental conditions change. 
Students explore how factors such as drought, predation, urbanization, and seasonal change can impact the stability of local populations.  
 
Driving Question 
How do changes in an ecosystem affect the populations of organisms living within it? 

Lesson Level Performance Expectations 
• Data analysis and argument from evidence can be used to show that population stability/change can be used to explain the changing conditions of 

ecosystems.  
• Students will use data to demonstrate the stability and change in mule deer populations. 

 

 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3drst.byu.edu/disruptions-in-ecosystems
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PART 1 LESSON SNAPSHOT 
LESSON SUMMARY:  
 Estimated 

Time 
Section Overview How are students answering the driving question or 

meeting the learning objectives? (Highlight SEPs, 
DCIs, and CCCs) 

Experience the Phenomenon  
15 min 

Students observe examples of Utah wildlife and 
identify organisms in their surrounding area.  
Wildlife Video: Three Wild Animals You Might 
Not Know Live in Utah 

Students begin identifying patterns of local organism 
species, including populations, and considering 
factors that may affect ecosystem stability.  

Investigate the Phenomenon  
25 min 

Students investigate environmental factors that 
may influence the stability or change of 
populations within an ecosystem. 
Students may:  

(1) Conduct local observations outdoors, or 
(2) Analyze media resources about Utah 

ecosystems.  

Students gather evidence about factors that 
influence population stability and ecosystem 
interactions. 
 

Model the Phenomenon  
30 min 

Students construct evidence-based arguments 
about which environmental factors most 
strongly affect ecosystem populations. 

Students use evidence gathered during the 
investigation to explain how changes in 
environmental conditions impact ecosystem 
stability. 

 

DISCIPLINARY CORE IDEAS SCIENCE & ENGINEERING PRACTICES CROSSCUTTING CONCEPTS 

NGSS Appendix E 
LS2-C - Disruptions (drought) in the physical 
and biological components of an ecosystem 
can lead to shifts in the types and numbers 
of the ecosystem’s organisms (deer 
population). 
 

NGSS Appendix F 
Analyzing and interpreting data: Analyze data using tools, 
technologies, and/or models (e.g., computational, 
mathematical) to make valid and reliable scientific claims or 
determine an optimal design solution. 
• Compare and contrast various types of data sets (e.g., 

self-generated, archival) to examine consistency of 
measurements and observations. 

 
Engaging in argument from evidence in 9–12 builds on K–8 
experiences and progresses to using appropriate and 
sufficient evidence and scientific reasoning to defend and 
critique claims and explanations about the natural and 
designed world(s). Arguments may also come from current 
scientific or historical episodes in science. 

NGSS Appendix G 
Stability and Change: 
Students quantify and model changes in systems over very 
short or very long periods of time. They see some changes are 
irreversible, and negative feedback can stabilize a system, while 
positive feedback can destabilize it. They recognize systems can 
be designed for greater or lesser stability. 
 
Cause and effect:  
Students understand that empirical evidence is required to 
differentiate between cause and correlation and to make claims 
about specific causes and effects. They suggest cause and effect 
relationships to explain and predict behaviors in complex 
natural and designed systems. They also propose causal 
relationships by examining what is known about smaller-scale 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://youtu.be/DnSurR0Y9x4
https://youtu.be/DnSurR0Y9x4
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf
https://www.nextgenscience.org/sites/default/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf


  
3D-RST is supported by the NSF under grant number #DRL-2101383 

ogo

Description automatically generated

A picture containing text, clipart

Description automatically generated

• Respectfully provide and/or receive critiques on 
scientific arguments by probing reasoning and 
evidence, challenging ideas and conclusions, 
responding thoughtfully to diverse perspectives, and 
determining additional information required to resolve 
contradictions. 

 
Obtaining, evaluating, and communicating information in 
9–12 builds on K–8 experiences and progresses to 
evaluating the validity and reliability of the claims, 
methods, and designs. 
• Compare, integrate and evaluate sources of 

information presented in different media or formats 
(e.g., visually, quantitatively) as well as in words in 
order to address a scientific question or solve a 
problem. 

• Gather, read, and evaluate scientific and/or technical 
information from multiple authoritative sources, 
assessing the evidence and usefulness of each source 

mechanisms within the system. They recognize changes in 
systems may have various causes that may not have equal 
effects. 

Related knowledge and skills from prior grades 
Disciplinary Core Idea: 
NGSS Appendix E 
 
LS2-C (Grade 6-8) Ecosystem characteristics 
vary over time. Disruptions to any part of 
an ecosystem can lead to shifts in all of its 
populations. The completeness or integrity 
of an ecosystem’s biodiversity is often used 
as a measure of its health. 

Science and Engineering Practices 
NGSS Appendix F 
 
Engaging in argument from evidence in 6–8 builds on K–5 
experiences and progresses to constructing a convincing 
argument that supports or refutes claims for either 
explanations or solutions about the natural and designed 
world(s). 
Analyzing data in 6–8 builds on K–5 experiences and 
progresses to extending quantitative analysis to 
investigations, distinguishing between correlation and 
causation, and basic statistical techniques of data and error 
analysis.   
Obtaining, evaluating, and communicating information in 
6–8 builds on K–5 experiences and progresses to evaluating 
the merit and validity of ideas and methods.  

Crosscutting Concept: 
NGSS Appendix G 
 
Stability and Change 
In grades 6-8, students explain stability and change in natural or 
designed systems by examining changes over time, and 
considering forces at different scales, including the atomic 
scale. Students learn changes in one part of a system might 
cause large changes in another part, systems in dynamic 
equilibrium are stable due to a balance of feedback 
mechanisms, and stability might be disturbed by either sudden 
events or gradual changes that accumulate over time 
 
Cause and Effect 
In grades 6-8, students classify relationships as causal or 
correlational and recognize that correlation does not 
necessarily imply causation. They use cause and effect 
relationships to predict phenomena in natural or designed 
systems. They also understand that phenomena may have more 
than one cause, and some cause-and-effect relationships in 
systems can only be described using probability. 

 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf
https://www.nextgenscience.org/sites/default/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
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Materials  
Link to all materials on the 3DRST website (3drst.byu.edu): https://3drst.byu.edu/bio-1-5-unit-deer-and-drought  

Link to all materials on Canvas Commons: https://tinyurl.com/3DRSTbiology  
Student Materials Teacher Materials Multimedia Resources 

Student Worksheet: Wildlife Population 
of Utah 
 

Teacher PowerPoint 
Lesson Plan Rubric 

Video: Three wild animals you might not know live in Utah  
Pinion-Juniper ecosystem videos 

• https://youtube.com/watch?v=MqQX5BKjIKQ&list=WL&index=2 
• https://youtube.com/watch?v=nc3P6-6qDQo&list=WL&index=3 

 
 

 

LESSON PREPARATION 
Prior Knowledge: 
Students should have a foundational understanding of: 

• Ecosystems 
• Populaitons 
• Organisms 
• Interactions between living and nonliving components of ecosystems 

 

EXPERIENCE THE PHENOMENON/PROBLEM 
What Students Are Doing Teacher Tips 
- Watch a short wildlife video focused on Utah ecosystems. 
- Brainstorm organisms that live in Utah ecosystems. 
- Participate in a nature walk or ecosystems discussion activity. 
- Identify populations that may be affected by environmental change.  

 

Lead the discussion so that students can use 
their personal experiences to compile a list 
of organisms in the Pinion Juniper 
ecosystem. 

What Teachers Are Doing Teacher Tips 
1. Show the video Three wild animals you might not know live in Utah (approx. first 3 minutes). 
2. Ask students to independently list organisms they believe live in Utah ecosystems. 
3. Use a Rally Share structure: First, individual thinking, then partner discussion, finally small-group 

sharing.  
4. Facilitate a class discussion comparing student-generated lists with organisms commonly found in 

Utah ecosystems.  
5. Have student groups select one organism to observe or investigate. 

Encourage students to avoid counting the 
same organism more than once 
 
Guide students to observe local organisms 
during outdoor observations.  
 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3drst.byu.edu/
https://3drst.byu.edu/bio-1-5-unit-deer-and-drought
https://tinyurl.com/3DRSTbiology
https://www.youtube.com/watch?v=DnSurR0Y9x4
https://youtube.com/watch?v=MqQX5BKjIKQ&list=WL&index=2
https://youtube.com/watch?v=nc3P6-6qDQo&list=WL&index=3
https://www.youtube.com/watch?v=DnSurR0Y9x4
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6. If possible, guide students on a short outdoor observation walk to identify and count organisms in the 
local environment.  

7. If outdoor observation is not possible, students may use provided ecosystem videos to investigate 
organisms found in the Pinion-Juniper ecosystem. 

a. https://youtube.com/watch?v=MqQX5BKjIKQ&list=WL&index=2 
b. https://youtube.com/watch?v=nc3P6-6qDQo&list=WL&index=3 

          

If students struggle to identify organisms, 
prompt them with examples from local 
ecosystems.  
 
Optional: Turn the brainstorming activity 
into a friendly class competition of which 
group can make the longest list  
 
If the nature walk is not an option, allow 
students to use past experiences in a Pinion 
Juniper ecosystem to list the plants and 
animals they have encountered.  The teacher 
should guide this discussion to keep it 
flowing and use shed hunting or hunting in 
general to link factors that influence 
population stability. 
 

 

 

INVESTIGATE THE PHENOMENON 
What Students Are Doing Teacher Tips 
- Research environmental factors that affect population stability  
- Record evidence and explanations in their student worksheets 
- Collaborate with partners to determine how specific ecosystem factors influence populations.  

- Specify to your students that they 
should use Google to do their research. 
If the teacher has specific sources they 
like, they may specify. 

What Teachers Are Doing Teacher Tips 
1. Ask students: 

• What factors affect the stability of the populations? 
• What factors could cause populations to increase or decrease? (10 min)  

2. Facilitate a discussion of possible ecosystem factors, possibly including: 
• Predation 
• Hunting 
• Drought 
• Urbanization 
• Disease 
• Weather 

The teacher will need to guide the class 
discussion on which factors could impact an 
ecosystem’s population. 
 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://youtube.com/watch?v=MqQX5BKjIKQ&list=WL&index=2
https://youtube.com/watch?v=nc3P6-6qDQo&list=WL&index=3
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• Water Increase 
• Reproduction 
• Seasonal Weather Change 
• Wildfires 
• Floods 
• Invasive species 
• Carrying Capacity 

 
3. Assign student pairs one ecosystem factor to research 
4. Instruct students to: 

• Define the factor 
• Explain how it  affects populations 
• Determine whether it contributes to population stability or change 
• Support their explanation with evidence 

 
 

MODEL THE PHENOMENON 
What Students Are Doing Teacher Tips 
- Share research findings with peers 
- Construct evidence-based arguments about the most significant factors affecting ecosystem populations 
- Collaboratively determine which factors most strongly influence population stability.   

The teacher may need to guide the 
discussion toward the top three factors 
affecting populations in an ecosystem, 
including drought. 

What Teachers Are Doing Teacher Tips  
1. Divide students into larger discussion groups that include representation for different ecosystem factors 
2. Have students present evidence from their research. 
3. Guide students in constructing arguments from evidence to identify the three factors they believe most 

strongly affect population stability. 
4. Facilitate a whole-class discussion comparing group conclusions.  

 

Teachers can decide how to break into 
smaller groups, but need to ensure groups 
are balanced, with all the factors 
represented.  
 
Remind students that scientific 
argumentation focuses on evaluating 
evidence rather than “winning” an argument 
 
Encourage students to revise ideas as new 
evidence emerges.  

Lesson created by Bryan Holder, Jens Andreason, and Ray Davis 

https://3drst.byu.edu/
https://creativecommons.org/licenses/by-nc-sa/4.0/

