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Unit Question: How do ecosystems work, and how can understanding them help us protect them? HANDS-ON/
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Lesson Set 1: How do populations interact with components of ecosystems?

Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

LESSON 1
Lesson Set 1

4 days

Why do ecosystems need
protection, and how are they
protected?
Anchoring Phenomenon

 Lands and waters are protected in different
ways based on different criteria.

We hear about a plan called the 30 by 30 Initiative
designed to preserve land and water in the US and
beyond. We brainstorm a list of criteria that
motivates conservation. We look at examples of
conservation and develop initial models of what
happened in these places over time. We build a
Driving Question Board and generate ideas for
investigation. We figure out:

In the US and other countries, there is a plan to
conserve 30% of lands and waters by 2030.
Humans have different reasons for conserving
lands and waters.
Each system is composed of unique
components and interactions that are affected
by human interactions.
We can look at ecosystems that have been
protected to understand how to protect systems
in the future.

⇓ Navigation to Next Lesson: We figured out that people conserve places, lands, and waters for many different reasons in many different ways. We wonder how we can use what we figured out about multiple
ecosystems to understand how to conserve lands and waters across the US.

LESSON 2
Lesson Set 1

2 days

What can other cases of
conservation help us
understand about
ecosystems and
conservation?
Investigation

  The Serengeti National Park was created to
protect the great animal migration route and
has a history of complicated human
interactions.

We watch a video and look at maps of the Serengeti
ecosystem and read about the history of its
conservation. We collect more information in a
scavenger hunt. We create a consensus model and
short explanation of why Serengeti National Park and
surrounding reserves were created. We figure out:

The Serengeti is a unique ecosystem with high
biodiversity, a unique large mammal migration,
and endemic and endangered species.
The great migration is unique, and the park was
established in part to protect it.
The great migration is dangerous, but the
animals do it anyway.
As a protected space, human decision-making
about the Serengeti ecosystem has been
motivated by many different points of view and
priorities.



Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

⇓ Navigation to Next Lesson: We figure out that Serengeti National Park and surrounding reserves were created to protect the migration of the wildebeest. We wonder why wildebeest go through such a long,
dangerous migration.

LESSON 3
Lesson Set 1

2 days

Why do the animals in the
Serengeti migrate?
Investigation

Wildebeest field data can be organized to
find patterns to explain their migration.

We reflect on wildebeest migration and brainstorm
why wildebeest migrate. We hear from a scientist
about what he figured out from studying wildebeest.
We look closer at wildebeest field data and organize it
to look for patterns to explain wildebeest migration.
We communicate what we figure out on data displays
and co-construct a classroom consensus model to
explain what we figured out about wildebeest
migration. We figured out:

Some wildebeest are killed by predators, but
most wildebeest die of starvation.
Food is the main factor that motivates the
migration pattern.

⇓ Navigation to Next Lesson: We figure out that there is evidence that the wildebeest migration is caused by food. We have a lot of questions about this connection between food and wildebeest moving from
location to location.

LESSON 4
Lesson Set 1

3 days

How is food driving the
wildebeest migration?
Investigation

  
Factors such as rain affect wildebeest
migration in the Serengeti.

We decide to investigate how food drives the
migration. We hear from a scientist that rain is a good
way to understand food because it is a limiting factor
that affects how much grass there can be. We figure
out:

There is a wet and a dry season in the Serengeti.
Rain is related to location some of the time.
Other factors limit wildebeest location at
different times of the year.



Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

⇓ Navigation to Next Lesson: We figure out what the limiting factors are driving wildebeest migration, which makes us wonder about the large wildebeest population and how that can be so big.

LESSON 5
Lesson Set 1

2 days

How does food affect the
population size?
Investigation

 

The population of wildebeest is large when
there is a lot of access to food (grass).

We decide to use a kinesthetic model to simulate
what is happening with food and wildebeest in the
Serengeti. We make sense of the data we collect to
determine that the amount of food regulates how
many wildebeest can survive. We conclude that more
food is available because the wildebeest migrate. We
figure out:

Food availability is the main limiting factor that
regulates the wildebeest population, when they
run out of food they move or die.
Migration increases the carrying capacity of the
population.

⇓ Navigation to Next Lesson: We figure out more food is available to wildebeest when they migrate. We wonder if we can apply everything we have figured out so far back to our conservation profiles.

LESSON 6
Lesson Set 1

2 days

Can we apply what we figured
out about limiting factors and
carrying capacity to a new
scenario?
Putting Pieces Together

  

Scientists want to reintroduce African wild
dogs from South Africa to a new national
park in Malawi.

We apply the concepts of limiting factors and
carrying capacity to a new scenario as we learn how
to complete transfer tasks. We revisit the Driving
Question Board to determine what else we need to
know about the Serengeti ecosystem to learn how
ecosystems work and protect them. We figure out:

Space, food, and predation can be limiting
factors for wild dogs.
Data about limiting factors can be used to
determine carrying capacity.
Liwonde National Park can support one pack of
African wild dogs.
We need more information about the role of
predators in the Serengeti ecosystem.

⇓ Navigation to Next Lesson: We determine that we understand some of the limiting factors for the wildebeest, but we do not completely understand the role of their predators in the Serengeti ecosystem.

Lesson Set 2: How do all the living and non-living components interact in an ecosystem?

Lesson Question Phenomena or Design Problem What we do and figure out How we represent it



Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

LESSON 7
Lesson Set 2

3 days

How do predators interact
with the wildebeest
migration?
Investigation

 
Predators such as lions and spotted hyenas
interact with the wildebeest migration.

We investigate the role of predators in the migration.
We read about the behaviors of wildebeest and their
predators and relate them to rules in an agent-based
modeling game. We play the game and analyze our
data to determine that group behaviors increase
survival for predators and prey. We realize our model
is limited because we only investigated a few
components and wonder how we can include more
of the components. We figure out:

Behaviors in wildebeest and their predators can
inform initial conditions and rules in a model.
Mathematical models, such as algorithms,
provide evidence to explain interactions.
There is a pattern of group behavior increasing
survival across multiple species.
Models have limits that can affect the kinds of
conclusions we can make from our data.

⇓ Navigation to Next Lesson: We figure out that group behaviors increase survival and wonder about the rest of the components of the Serengeti system.

LESSON 8
Lesson Set 2

2 days

What other components of
the Serengeti system interact
with the migration?
Investigation

 
The Serengeti successfully supports many
different organisms.

We investigate other components of the Serengeti
ecosystem. We gather information to develop a
model that includes mechanisms and mathematical
representations of relationships. We use our models
to predict outcomes of disturbances and figure out
that biodiversity can support resilience in the system.
We update our Progress Trackers and the DQB and
complete an exit ticket to show what we have
learned. We figure out:

Many components of the ecosystem connect to
the wildebeest migration.
The mechanisms of their interactions include
predator/prey, group behavior and competition.
The wildebeest is a keystone species, and their
migration supports biodiversity across the entire
Serengeti.
Biodiversity leads to greater stability within the
ecosystem because with more species.
Biodiversity contributes to ecosystem resilience
when a disturbance occurs.

Concord Consortium

⇓ Navigation to Next Lesson: We figure out that interactions between components based on the combined influences of competition, predation, and group behavior create biodiversity, which can lead to
stability of the overall number of organisms in an ecosystem and resilience to disturbances. We wonder about the long-term effects of establishing Serengeti National Park affecting the resilience of the
ecosystem.

Lesson Set 3: How can we use what we learned about ecosystems to protect them?

Lesson Question Phenomena or Design Problem What we do and figure out How we represent it



Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

LESSON 9
Lesson Set 3

2 days

How do humans interact with
the Serengeti ecosystem?
Investigation

 

Tanzanians are considering building a road in
the Serengeti.

We explore how human interest holders interact with
the Serengeti ecosystem and we add them to our
models. We use our model to evaluate the Serengeti
conservation plan and decide that it was successful in
achieving its goals. We wonder what will happen in
the future and investigate a proposal to build a road
in the Serengeti. We evaluate road proposals and
make a recommendation about the Serengeti
conservation plan. We figure out:

Creating the park protected the wildebeest
migration and protected the stability of the
system.
Some interest holders benefit, but others are
harmed, and not all human connections in the
system are stable.
Successful conservation that supports a stable
ecosystem also involves relationships between
the conservation managers and the broader
community.
There are numerous short-and long-term
consequences that interest holders need to
consider when making conservation decisions.

⇓ Navigation to Next Lesson: We figured out how a possible road could affect humans and nonhumans in Serengeti National Park. We wonder about how we could protect ecosystems more broadly.

LESSON 10
Lesson Set 3

3 days

How do we evaluate if a
conservation effort is
working?
Putting Pieces Together

Conservation success relies on the plan’s goals
being met while supporting ecosystem
resilience and minimizing any negative
impacts on interest holders.

We return to our conservation profiles from Lesson 1.
We evaluate the conservation plans in those systems
by considering the impact the plan would have on
organisms, the ecosystem overall, and other interest
holders. We build understanding about what it means
for conservation to be successful and how we can use
what we learned to protect more lands and waters.
We figure out:

Conservation success relies on the plan’s
goals being met while supporting
ecosystem resilience and minimizing any
negative impacts on interest holders.
Interest holders have different goals, and
the criteria they judge success by may be
different from the overall plan.
We can learn how to protect more places in
the future by looking at conservation
happening now.

⇓ Navigation to Next Lesson: We figure out that conservation success relies on the plan’s goals being met while supporting ecosystem resilience and minimizing any negative impacts on interest holders. This
makes us wonder if we can apply everything we figured out to new conservation plans from the 30 by 30 Initiative.



Lesson Question Phenomena or Design Problem What we do and figure out How we represent it

LESSON 11
Lesson Set 3

1 day

Can we use everything we
have figured out about
ecosystems and conservation
to expand conservation to
new lands and waters?
Putting Pieces Together

 
The American Prairie Reserve aims to add
new protected lands.

We complete a transfer task about the American
Prairie Preserve to demonstrate what we figured out
throughout the unit about how ecosystems work and
how understanding them can help us protect them.
We figure out:

Human-caused changes can cause disruptions
that change an ecosystem.
Some changes have greater or lesser effects and
impact the stability of the system.
A change to a keystone species can affect the
biodiversity of the system.
Humans consider many criteria when making
decisions about conserving or using the natural
world.
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⇓ Navigation to Next Lesson: This is the last lesson in the unit.

LESSONS  1-11
26 days total


