Take Action With Us - Middle School

Teacher Sheet

Activity Overview

This program provides students with information on three
pressing global conservation issues: human-caused carbon
emissions, deforestation, and single-use plastics. Students
will use reading comprehension skills to learn more about
these issues. They will choose one topic and then write

a basic grant proposal outline after creating a possible
solution to help mitigate that problem. This activity will not
only inform students on key conservation issues but ask
them to problem-solve and come up with a creative way to
make an impact while backing up their ideas with evidence
and sources.

Objective

* Students will read about three important
conservation issues

¢ Students will devise solutions to conservation issues

¢ Students will understand how grant writing is vital to
conservation and integral to making an impact on
these issues

Vocabulary
¢ Global warming
¢ Climate change
* Weather
* Climate
* Carbon cycle
* Fossil fuels
» Greenhouse effect
e Sequester
» Deforestation
* Biodiversity
¢ Ecosystem
» Fishbone effect
* Carbon sink
* Positive feedback cycle
¢ Single-use plastic
* Crude oil
¢ Microplastics
¢ Plastic entanglement
* Great Pacific Garbage Patch

¢ Marine debris

How to Prepare

« Decide if the grant writing activity will be done
individually or in groups.

¢ Introduce students to using sources, how to find them,
and how to find reputable ones.

« |If doing the game option for the grant proposal activity at
the end, set the amounts of funding the projects will need.

Procedure

The teacher will introduce the Take Action with Us (TAWU)
lesson and the conservation topics it includes. The teacher
will then instruct the students to read the Carbon Emissions,
Deforestation, and Single-use Plastics readings and to
choose one to do the activity on. The teacher will then
introduce the topic of grant writing and why grants are
important. The students will then work to write their grant
proposal outline, including all the listed requirements

to make it clear, specific, and persuasive. These grant
proposals are supposed to be solutions to local issues that
relate to one of the TAWU themes in the readings.

Extensions

If the teacher is interested in making this activity less of a
writing assignment and more of a competition, they can set
the same funding amount for all projects ($3,000-$5,000).
Once the proposals are completed, the students can present
their projects and the rest of the class may decide to
allocate some of their money to fund the project. To do this,
all students will be given a certain amount of money ($300-
$500) to divide amongst the proposals they deem “best” in
order to fund them. At the end of all the presentations, the
teacher can add up all the funding to see which proposals
were completely funded and which fell short of their set
goal. Note: it might be necessary to adjust the grant finding
goals or individual student amounts depending on the size
of the class.

Next Generation Science Standards

¢ MS-ESS3-3: Apply scientific principles to design a
method for monitoring and minimizing a human impact
on the environment.

¢ MS-ESS3-5: Ask questions to clarify evidence of the
factors that have caused the rise in global temperatures
over the past century.

¢ MS-ETS1-1: Define the criteria and constraints of a
design problem with sufficient precision to ensure a
successful solution, taking into account relevant scientific
principles and potential impacts on people and the natural
environment that may limit possible solutions.
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Teacher Sheet

Grant Proposal Grading Rubric

1- Absent

2 - Not Satisfactory

3 - Good

4 - Excellent

Clarity: How clearly
and concisely is the
proposal written?

There is no clarity
in the writing and
the point cannot be
understood.

The writing is
mostly unclear

and it’s difficult

to understand the
point of the writing.

The point of the
writing comes
through but lacks
some specificity or
detail.

The writing is
very clear and
the point is made
with attention to
detail.

Planning: Is the
proposed solution
actually feasible and
well planned?

There is no plan for
a solution to the
chosen issue.

There is no clear or
well-thought-out
plan to address the
issue.

The issue is well
thought out and
feasible. There is
planning for the
proposed solution
as well.

The solution is
well planned, well
thought out, and
feasible.

Effectiveness:
Will the proposed
solution make a
positive impact on
the issue?

The proposed
solution has no
relation to the
conservation issue.

The proposed
solution will not

be effective in
addressing the issue
chosen.

The proposed
solution addresses
the issue but will not
make a substantial
impact.

The proposed
solution will
make a very
positive impact
on the issue and
be effective at
addressing it.

Relates Back:
Does the proposal
properly address
the conservation
issue chosen?

The proposal does
not address the
conservation issue.

The proposal barely
addresses the
conservation issue.

The proposal
relates back to the
conservation issue
but lacks specificity.

The proposal
clearly and
specifically
relates back to
the conservation
issue.
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There are many challenges to environmental conservation. In these
readings, you will learn about three of them: carbon dioxide emissions,
deforestation, and single-use plastics. Conservation can seem like

a big issue to tackle, but by learning about it, we can help solve the
problem together. We can do this by making changes in our own lives
and taking action in our local communities. After you read about these
three conservation challenges, you will write a grant proposal. This grant
proposal will aim to solve or improve a conservation issue in your city or
local community.

Carbon Emissions

You may have heard the term global warming before; global warming is
an effect of climate change. Climate change is the changing of average
conditions over a long period of time, including rainfall and temperature.
Weather is defined as the conditions at a specific time and place. Climate
is more than the current weather. It is the long-term weather patterns for
a large region, such as the Midwest in the United States. Eventually, global
climate change could be extreme enough to affect the seasons. This could
make our summers hotter and drier and our winters colder and more
extreme. We could expect an increase in the average temperature around
the world, known as global warming. If that happens, it will have a domino
effect on other things like melting glaciers and rising sea levels.

Too much carbon from human activities in the atmosphere is what causes
these changes in the climate. Carbon is essential for all life on earth and
naturally exists in the land, ocean, and atmosphere. The carbon cycle
moves carbon through the world. Since carbon is in all living things, it
needs a way to end up back in the atmosphere. Humans and other animals
exhale CO, (carbon dioxide) when we breathe. Carbon is also released into
the atmosphere when a plant or animal dies and decomposes. Outside of
animals, carbon is stored in the oceans, soil, forests, and grasslands.

Humans have put extra carbon dioxide in the atmosphere by digging and
burning fossil fuels like coal, oil, and natural gas. Fossil fuels were created
when soil, sand, tar, or ice covered plants and animals that died millions
of years ago. Since all living things contain carbon, the carbon that was in
those old creatures was trapped under the ground when they died. Over
millions of years, pressure from so much rock and soil above them turned
them into fossil fuels. When humans burn fossil fuels to create energy,
carbon is released into the atmosphere, creating heat.
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Carbon dioxide is known as a greenhouse gas
because it lets in light and heat from the sun
but blocks the heat from escaping back into
space. This is called the greenhouse effect,
and it is what causes global warming. It is
estimated that the United States emitted 5,130
million metric tons of carbon dioxide in 2019
and the whole world emitted about 33,622
million metric tons. That’s the same weight as
92 Empire State Buildings! Before the Industrial
Revolution in the 1850s, the U.S. emitted only
204 million metric tons of CO2. Capturing and
sequestering this excess carbon could lower
the speed of climate change. Sequestration

is when carbon moves from the atmosphere
and is trapped in another material such as the
ground, plants, or the deep ocean.

Global warming, caused by extreme climate
change, has damaging effects on the world. The
first effect is the warming of the earth’s atmosphere. It is expected that Figure 1. Diagram showing
global temperatures will rise for years, which will have harmful effects on the greenhouse effect.
weather patterns. The Intergovernmental Panel on Climate Change (IPCC) ~ /ma9¢ source: NASA

has reported that human emissions of greenhouse gases have already

warmed the climate by two degrees Fahrenheit. Two degrees may not

seem like a lot, but it’s very dramatic for the colder regions of the world

and has widespread effects.

The main effect of rising temperatures is melting land ice such as glaciers
and ice sheets. These are normally found at the North and South Poles, but
glaciers also form in cold areas or regions at high elevations. This melting
is a problem for all people because it will lead to global sea-level rise.
When glaciers melt, the water flows into the oceans. The average sea level
has risen about 0.14 inches per year from 2006 to 2015, which is more than
two times the speed through the 20th century.

Sea level rise is an issue because many people around the world live by the

coast. In the United States, almost 30% of the population lives in coastal

areas. This means millions of peoples’ homes could be flooded and they

would need to move further inland. It can also mean more destructive

storms that cause more damage to buildings. Some people living in

mountains, such as the Himalayas, rely on glaciers for their supply of fresh

water. If these glaciers melt and disappear, the water supply will disappear

as well. This would endanger the lives of many people. In the pictures

below, the melting and retreat of the Pendersen Glacier in Alaska can be % LINCOLN PARK Z00.
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Another effect of more carbon in Pedersen Glacier, Alaska
the atmosphere is changing weather :

patterns. While climate change refers
to effects that are felt globally, weather
is experienced in a smaller, regional
area. Since carbon traps heat inside the
atmosphere, nine of the top 10 warmest
years have been recorded since 1998.
Extreme temperatures are becoming
more common, such as hotter summers
and colder winters. Heat waves are

also occurring three times more often
than they did in the 1960s. Precipitation
has increased worldwide, which has negative effects like flooding and
impacting agriculture. One last way that carbon-induced climate change is
affecting our world is by endangering wildlife habitats.

Specifically, polar bears in the Arctic are being threatened by climate
shifts. Polar bears rely on floating sea ice to travel over large areas and to
hunt for seals. With that ice now melting, polar bears cannot move around
as they used to and are having more difficulty feeding themselves. To
learn more about this, please view the reading The Arctic, Polar Bears, and
Climate Change.

These are some very dramatic effects of excessive carbon emissions in the
atmosphere. They are being felt by some groups of people already and will
take some time to be felt by others. It is important to learn how you can
lower your carbon footprint to live more sustainably. One way you can do
this is by consuming fewer products, reducing how much energy you use,
and creating less waste. Lincoln Park Zoo has been working on reducing its
own carbon footprint, and you can learn about some of the zoo’s efforts in
the video ABCs of the Zoo: S for Sustainability.

Deforestation

After reading about climate change caused by carbon, it is important

to talk about deforestation. Deforestation is the purposeful clearing

and destroying of forested land, usually for agriculture. Farming plants
and animals requires a lot of space. Forests are being destroyed to

create space for pastures and cropland. Tropical rainforests are at risk

of deforestation, but they are home to much of the world’s biodiversity.
Biodiversity is the different types of life in different ecosystems. An
ecosystem is an area where living things (plants and animals) and non-
living things (water, rocks, sun, soil) all interact and depend on each other
to survive. In the Amazon rainforest, around 17% of the area has been

Figure 2. Photos courtesy
of Louis H. Pedersen (1917)
and Bruce F. Molina (2005)
of the Pendersen Glacier in
Alaska. Image source: NOAA
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cleared in the last 50 years, endangering many kinds of
plants and animals that live there.

One way deforestation happens is the fishbone effect.
This is when a main road is built cutting through a forest
(forming the spine) and then smaller roads are built off

it to get deeper into the surrounding forest (ribs). This
method is used to create more space for settlement and
farming. In 1972 the Trans-Amazonian Highway was built,
and since then fishbones have appeared in the rainforest,
branching off from it.

Deforestation is harmful to human lives and the

environment, as noted in your atmospheric carbon Figure 3. Photo of the
. . . . . fishbone effect in the

reading. Also mentioned there, carbon dioxide is sequestered in large )

. . . . . Amazon Rainforest, courtesy

amounts in forests, trees, and soil. More carbon is stored in the soil of of NASA.

forests than farming land. This means it is more important to protect

forests now more than ever. Forests are a major carbon sink. This means

that they are places where carbon is sequestered. Cutting down and

clearing forests releases carbon and adds more greenhouse gases to the

atmosphere. The effect of this magnifies global warming; this is called a

positive feedback cycle.

In the tropical forests of Africa,
deforestation is happening for the same
reasons as in South America—agriculture
and creating more space for humans.
While this is somewhat necessary for
local people, the speed at which trees
are cut down harms the forest and the
habitats of many animals. Deforestation
threatens the populations of gorillas and
chimpanzees that live in the Goualougo
Triangle and Nouabalé-Ndoki National
Park in the Republic of Congo because
they rely on that land for food, water,
and shelter. The Goualougo Triangle
Ape Project and Lincoln Park Zoo are
advocating for more ethical sustainable
logging practices in this area. To learn Figure 4. Western lowland
more, please visit the blog post gorilla. Image source:

. . . L Lincoln Park Zoo
Taking Action for Central African Wildlife.
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Another endangered species living in this
tropical forest is the pygmy hippopotamus. It is
estimated that fewer than 2,500 of them still live
in West Africa, and their numbers are declining.
Deforestation is the main threat to them as well,
since they spend most of their time on land near
bodies of water. To learn more about the pygmy
hippo, please see Spotlight on. Pygmy Hippo.

One big question is why humans need to clear
such large areas of forested land for our own
uses. Over 1.6 billion people around the world
depend on forests as sources of food or fuel.
Forests also provide oxygen, shelter, jobs, and
water. The main product from forests is timber

or wood. We use timber to build structures and . . . Figure 5. Pygmy
fuel to keep expanding the space that humans can inhabit. Using these hippopotamus. Image
resources for our own gain is not necessarily a bad thing—at first glance. source: Lincoln Park Zoo.

The danger comes from the rate at which we are destroying them, creating
drastic effects that will impact humans, ecosystems, and global climate if
we continue.

There are a few ways people can help prevent deforestation. By learning
more about this issue, you can spread awareness to others who may not
know about deforestation. You can do that by teaching others and sharing
information on deforestation through conservation efforts, research, or
even social media. For other ways to help protect wildlife, please check
out the resource 5 Easy Ways you Can Protect Gorillas on the Lincoln Park
Z00 website.

Single-use Plastics

A third issue that creates problems is the production of single-use plastics.
[t’s common for people to use plastic in some form or another every day
of their lives. Some plastics are strong and able to be used for decades
without replacement, but most plastics are only used once before they
become trash. Single-use plastics are mostly made from fossil fuel-based
chemicals. They are commonly used for packaging like bags, bottles,
wrappers, utensils, and straws. Since the 1950s, the world has produced
more than 9 billion metric tons of plastics. Plastic has become a popular
product because it’s lighter, stronger, and cheaper than glass and paper.

Plastic is made from natural materials such as cellulose, coal, natural gas,
salt, and crude oil. Crude oil forms underground in rock formations and

remains liquid in normal conditions. Producing plastic and obtaining these X LINCOLN PARK Z00.
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Figure 6. Photograph
showing plastic and trash
on a beach. Image source:
NOAA.

materials is harmful to the environment. The process releases greenhouse
gases into the atmosphere, contributing to climate change.

Some single-use plastics can be helpful to people with disabilities

and other health problems. You might have heard of the widespread
movement to ban plastic straws or to pressure businesses not to
provide them anymore. This movement may come from a place of
environmentalism and sustainability, but people with certain disabilities
rely on plastic straws and other single-use plastics to perform daily tasks
others may not struggle with. Plastic straws provide a safe, non-allergenic,
and clean way for people who may not be able to lift a cup to drink by
themselves. So, single-use plastics do have a very important purpose in
many people’s lives. It’s important, then, to focus on the plastics that are
contributing to pollution and high carbon emissions, not those that are
essential for accessibility needs.

As we mentioned before, getting the materials and making plastic releases

carbon dioxide into the atmosphere, polluting the air. But throwing away

plastics only used once is harmful because it takes many years for it

to decompose. A plastic bag may take about 20 years to decompose

on the earth, and a plastic bottle can take 450 years. Even then, they

will not completely go away, but break down into smaller pieces called

microplastics. When plastic is burned, it produces toxic fumes that are a % LINCOLN PARK Z00.
health hazard to nearby people. FOR WILDLIFE. FOR ALL.
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After they’re discarded, many plastics will end up in the ocean or other
bodies of water. It can enter water through litter, overflowing trash cans,
storm drains, and more. Ocean plastics can also harm marine wildlife,
including birds, turtles, fish, sharks, and seals. At least 1,565 wildlife species
have been found to have ingested plastics by accident. Marine animals are
also in danger of plastic entanglement, and millions die each year from it.
Plastic entanglement is when marine animals get caught in marine debris
and get trapped.

Large amounts of plastic in oceans are found in the Great Pacific Garbage
Patch. This is a collection of marine debris that ends up in the Pacific
Ocean. Marine debris consists of litter, and we know that about 90% of
trash in the oceans is plastic. The Great Pacific Garbage Patch is not a
floating island of trash. It is different types and sizes of debris found from
the water’s surface down to the ocean floor.

Figure 7. Image showing

the garbage patches in the
Pacific Ocean. Image source:
North Pacific NOAA

Subtropical
Convergence Zone

" ”
Kuroshio - California

Western Garbage Patch Eastern Garbage Patch or
N. Pacific Subtropical High

North Equatorial

Plastics are also the main form of beach trash in the Great Lakes region.
Plastic pollution is so bad that microplastics can be found in drinking
water, fish, and even human tissue. The Alliance for the Great Lakes is
advocating for more recycling programs and political action. This would
make manufacturers responsible for the plastic they produce.

There are steps we can take by ourselves to decrease plastic pollution and
production. The main way is to reduce your use of single-use plastics when
they are not totally essential. Use a reusable water bottle, shopping bags,
and even your own utensils. It’s important to spread the word about the
danger that plastic pollution has to the environment. To learn more about
how you can reduce plastic waste, please read Reduce Plastic Pollution on

the Lincoln Park Zoo website. % LINCOLN PARK Z00.
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Grant Proposal Activity

Grant proposals provide a way for people to make change in the world.
But change can also happen at a smaller, more local level. Think about
where you live. Can you think of a way that one of these Take Action With
Us topics is relevant to your city or town?

Choose one TAWU topic from the readings above. After reading that
section, create a plan that will help address the issue. It does not have to
completely fix the problem but help it in some way. Once you have done
that, you can begin researching and writing your grant proposal below.

What are grants and how do they work?

Grants are a way for government and nongovernment organizations

to fund people’s projects. This way, they can provide public services,
conserve nature, protect vulnerable species, or stimulate the economy.
Grants are necessary to solve problems around the world that have a
large cost the average person might not be able to cover. They encourage
people to be creative problem-solvers and come up with unique solutions
to challenging issues. The grant proposals we are writing in this activity
will be to help with one of the conservation issues in the readings above.

To receive any grant, you must write a grant proposal. This is an
application that is submitted to get funding for a project. A grant proposal
will clearly and specifically persuade the reader that the applicant has

a good plan to tackle an important issue. Usually, a grant proposal will
only give limited space to explain the reasoning for the grant. It’s very
important to thoroughly cover the reasons why YOUR idea is the best.

In this make-believe activity, if the person reviewing your grant proposal
approves it, they will award you the money for your local project.
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Conservation Project Grant Proposal

TAWU Topic:

Project Title:

Grant Amount Needed:

In 200 words or less, please explain the issue being addressed and why it is important to solve it:

=X LINCOLN PARK Z00.
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In 300 words or less, please explain how this project will help solve the issue outlined above:
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Please list three established organizations that are already making an impact on solving this issue:

1.

Please list two outside sources that helped you learn more about this issue or how to help it.
One must be from a scientific journal and one can be from another reputable online source:

1.

=X LINCOLN PARK Z00.
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Sources
https:/www.lpzoo.org/wp-content/
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https://oceanservice.noaa.gov/facts/
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https://www.lpzoo.org/making-
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https://www.climate.gov/news-
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climate-change-global-sea-level
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Climate Change” (2023). Student
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scholarship/1078

https://fsc.org/en/why-forests-matter

https://www.worldwildlife.org/our-
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https://education.nationalgeographic.
org/resource/deforestation/
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https://www.nrdc.org/stories/single-
use-plastics-101#pollution

https://plasticseurope.org/plastics-
explained/how-plastics-are-made/

https://cdrnys.org/blog/disability-
dialogue/grasping-at-straws-the-
ableism-of-the-straw-ban/

https://education.nationalgeographic.
org/resource/great-pacific-
garbage-patch/

https:/www.nps.gov/articles/000/
idkt_oceanplastics.htm

https://marinedebris.noaa.gov/
research/economic-impacts-
marine-debris-tourism-dependent-
communities
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ocean-pollution

https://www.plasticpollutioncoalition.
org/learn/plastic-pollution-facts

https:/www.greatlakesnow.
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