Georgia Department of Education

Sample Science Learning Plan

Big Idea/ Topic
Populations, response to limiting factors, carrying capacity, ecological succession, response to
changing environments

Standard Alignment

SB5. Obtain, evaluate, and communicate information to assess the interdependence of all
organisms on one another and their environment.

a. Plan and carry out investigations and analyze data to support explanations about factors
affecting biodiversity and populations in ecosystems.
(Clarification statement: Factors include population size, carrying capacity, response to
limiting factors, and keystone species).

c. Construct an argument to predict the impact of environmental change on the stability of an
ecosystem

e. Construct explanations that predict an organism’s ability to survive within changing
environmental limits (e.g. temperature, pH, drought, fire).

Connections to other content areas:

ELAGSE9-10RI1 Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text.

ELAGSE9-10W1 Write arguments to support claims in an analysis of substantive topics or texts,
using valid reasoning and relevant and sufficient evidence.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing
claims, and create an organization that establishes clear relationships among
claim(s), counterclaims, reasons, and evidence.

ELAGSE9-10W7 Conduct short as well as more sustained research projects to answer a question
(including a self-generated question) or solve a problem; narrow or broaden the
inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.
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Instructional Design

Engage:

Phenomenon: Plants and animals will return after a natural disaster destroys their ecosystem.

Students should watch the following clips from the NOVA video found at the following link
https://www.youtube.com/watch?v=clCxpKuglho.

Have students answer and discuss the following questions after they have watched the appropriate
clips based on the time stamp:

0:00-4:28

1 What do you notice about the ecosystem surrounding Mt. St. Helens in this video clip?
1 How much biodiversity do you believe is in the area around Mt. St. Helens in this video clip?

4:29-5:38

What happened to Mt. St Helens in 19807

How do you think this impacted the ecosystems surrounding Mr. St. Helens? Why?

How much biodiversity do you believe is in the area around Mt. St. Helens after the eruption?
Make a prediction: What happened to the plants? Why?

1 Make a prediction: What happened to the animals? Why?
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Have students read the article about succession and complete the Ecological Succession knowledge
check. (Creative Commons Attribution-NonCommercial 4.0. Khan Academy available here
https://www.khanacademy.org/.)

Then have students watch the next video clip. Once the video clip is finished have students answer
and discuss the following questions:

5:39-10:48

1 What do you notice about the ecosystem surrounding Mt. St. Helens after the eruption?

1 Were your predictions about the plants and animals, correct? Why or why not?

71 Could organisms have survived close (within 4 miles) to Mt. St. Helens when it erupted? Why
or why not?

Will organisms return to the area around Mt. St. Helens?

What other events, besides a volcano, could cause damage to an ecosystem?

How do you think damage to the ecosystem impacts the organisms that live there?

Can organisms survive changes to the environment that they live in? why or why not?

What type of succession would the area around Mt. St. Helens have undergone? Why?

=4 =4 4 4 -4

Unplugged: Provide students with a print-out of an article that details what occurred around Mt. St.
Helen’s and the questions above. Have students answer the questions about Mt. St. Helens. Then
have students read the article about succession and complete the Ecological Succession knowledge
check. (Creative Commons Attribution-NonCommercial 4.0. Khan Academy available here
https://www.khanacademy.org/.)
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https://www.youtube.com/watch?v=clCxpKuglho
https://www.khanacademy.org/science/biology/ecology/community-structure-and-diversity/a/ecological-succession#:~:text=In%20primary%20succession%2C%20newly%20exposed,then%20recolonized%20following%20the%20disturbance
https://www.khanacademy.org/
https://www.khanacademy.org/science/biology/ecology/community-structure-and-diversity/a/ecological-succession#:~:text=In%20primary%20succession%2C%20newly%20exposed,then%20recolonized%20following%20the%20disturbance
https://www.khanacademy.org/

Explore:

Students will complete a scavenger hunt about ecological succession by obtaining information from
multiple sources online or in print. Teachers note: provide students with the appropriate sources to
answer the questions on the scavenger hunt. These resources can include articles, videos,
textbooks or asking students to search online to find the answers.

During the scavenger hunt students will explore different scenarios pertaining to primary and
secondary succession as well as looking at various pioneer species and what makes a climax
community.

Now that students have more information about succession have students generate questions about
how succession might have impacted Mt. St. Helens. Some questions that students might have:

91 Did all life die in the area around Mt. St. Helens?

1 What pioneer species helped the ecosystem around Mt. St. Helens rebuild?
1 What type of succession did the area around Mt. St. Helens undergo?

1 What happened to the birds that regularly fly over Mt. St. Helens?

Now, have students obtain information about how species returned to Mt. St. Helens to help answer
the questions that students generated.

Then have students discuss the answers to the questions.

Have students construct an argument about how the changes to the ecosystem around Mt. St.
Helens impacted the stability of the ecosystem.

Unplugged: Provide students with print out of sources to complete the scavenger hunt. Then provide
students with articles to help students find more information about how succession applies to the area
around Mt. St. Helens.

Explain:

Have students examine the image and define each level of organization of life. Then ask students
when looking at Mt. St. Helens changes which level of organization the class has been discussing.
So, far this lesson has discussed ecosystems.

Now focus on populations and individual organisms. Have students construct an explanation about
the difference in an ecosystem, a population, and an individual.

Have students obtain information about the different populations of animals that survived the eruption
of Mt. St. Helens. Students may find information using the frequently asked questions on the US
Forest Service website or the FAQS on return to life at the Mount St. Helens science learning center
(Creative Commons Attribution-NonCommercial 4.0. Mount St. Helen’s Science and Learning Center
available here http://www.mshslc.org/return-to-life/facts-and-research/fags-on-return-to-life/.)
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https://www.fs.usda.gov/pnw/page/mount-st-helens-frequently-asked-questions
https://www.fs.usda.gov/pnw/page/mount-st-helens-frequently-asked-questions
http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/
http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/

Then have students choose one of the organisms and do more research about that organism.
Students should look for information about the following questions:

1 What is the organism habitat like?

1 What does the organism eat?

1 What time of day does the organism hunt for food?

1 What adaptations does the organism have that would have helped it survive the volcanic
eruption?

Have students construct an explanation about how the organisms they are researching survived the
eruption. Have students share their explanation with the class.

Unplugged: Provide students with the image and place to put a definition for the levels of
organization of life. Provide students with print outs that include information about the different
populations that live around Mt. St. Helen’s. Provide students with sources to find information about a
few organisms that survived the eruption.

Elaborate:

Students should create a list of different factors that might limit an organism’s ability to live in the area
around Mt. St. Helens. Students may list things such as:

1 Food

Water

Shelter

Soil

Weather

1 Natural disasters (the volcanic eruption itself)
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Now knowing that students should compare 3 species of organisms that began to colonize the area
around Mt. St. Helens. Students can use the FAQS on return to life at the Mount St. Helens science
learning center (Creative Commons Attribution-NonCommercial 4.0. Mount St. Helen’s Science and
Learning Center available here http://www.mshslc.org/return-to-life/facts-and-research/fags-on-
return-to-life/.) as well as using other sources to obtain information about the Northern Pocket
Gopher, Ballooning Spiders and Red Alder. Students should then determine which of the 3 organisms
was the most important to allowing other species to return to the area. Students should share their
ideas and reasoning with their peers.

Now have students plan an investigation that determines what factors influence a population.
Teachers note: Students may need some additional direction when planning an investigation.
Consider using a graphic organizer to help students organize their ideas. Graphic organizers that
are designed for planning an investigation are available at wonderofscience.com.
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http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/
http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/
http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/
http://www.mshslc.org/return-to-life/facts-and-research/faqs-on-return-to-life/
https://thewonderofscience.com/graphics

Now students should look at data collected from a different population of animals. Students will
complete the African Lions: Modeling Population interactive at African Lions: Modeling Populations
(Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License. The Concord
Consortium and the URL http://concord.org) Teachers note: This interactive may work better if
students use Chrome for internet browser.

Students construct an explanation about the limiting factors they noticed in the interactive and any
trends they noticed in the lion population based on changes in the limiting factors.

Unplugged: Provide the students with articles about the different species from Mt. St. Helens for that
activity. Provide students with the plan an investigation sheet and a graphic organizer to help them
organize their investigation. Then provide students with articles about the lion population and have
students use the articles to find information about how the lion population has changed over time.
Then students should construct an explanation about limiting factors for lions.

Evaluation:

Students will complete the following performance task. Each student will be given a different scenario
to complete.

Unplugged: Provide students with the printer friendly version of their assigned scenario along with a
printed copy of the guiding questions for their scenario. Teacher should be flexible in the way the
product is given to them.
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http://smartgraphs-activities.concord.org/activities/225-african-lions-modeling-populations/student_preview/
http://concord.org/
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