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Facing the Future is a program of Western Washington 
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educators that equip and motivate students to develop 
critical thinking skills, build global awareness, and engage in 
positive solutions for a sustainable future. 

Facing the Future develops and delivers standards-based 
hands-on lessons, student texts, curriculum units, and 
professional development opportunities for educators. 
Facing the Future curriculum is in use in all 50 U.S. states and 
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areas. Facing the Future reaches over 1.5 million students 
through its programming. 
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Academic Standards
The following standards are addressed in this module.

Standard

HS-PS3.D

HS-LS1.C

HS-LS2.B

HS-LS2.C

HS-LS4.D

HS-ESS2.A

HS-ESS2.C

HS-ESS2.D

Energy in Chemical Processes: The main way that solar energy is captured and 
stored on Earth is through the complex chemical process known as photosynthesis.

The process of photosynthesis converts light energy to stored chemical energy by 
converting carbon dioxide plus water into sugars plus released oxygen.

Cycles of Matter and Energy Transfer in Ecosystems: Photosynthesis and cellular 
respiration (including anaerobic processes) provide most of the energy for life 
processes. Plants or algae form the lowest level of the food web.

Ecosystem Dynamics, Functioning and Resilience: Ecosystems are dynamic in 
nature; their characteristics can vary over time. Disruptions to any physical or 
biological component of an ecosystem can lead to shifts in all its populations. 
Anthropogenic changes (induced by human activity) in the environment —  
including habitat destruction, pollution, introduction of invasive species, 
overexploitation, and climate change — can disrupt an ecosystem and threaten 
the survival of some species.

Biodiversity and Humans: Humans depend on the living world for the resources 
and other benefits provided by biodiversity. But human activity is also having 
adverse impacts on biodiversity through overpopulation, overexploitation, habitat 
destruction, pollution, introduction of invasive species, and climate change. 
Thus, sustaining biodiversity so that ecosystem functioning and productivity are 
maintained is essential to supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of recreational or 
inspirational value.

Earth’s systems, being dynamic and interacting, cause feedback effects 
that can increase or decrease the original changes.

Role of Water: The abundance of liquid water on Earth’s surface and its unique 
combination of physical and chemical properties are central to the planet’s 
dynamics. These properties include water’s exceptional capacity to absorb, store, 
and release large amounts of energy, transmit sunlight, expand upon freezing, 
dissolve and transport materials, and lower the viscosities and melting points of 
rocks.

Weather and Climate: Current models predict that, although future regional 
climate changes will be complex and varied, average global temperatures 
will continue to rise. The outcomes predicted by global climate models strongly 
depend on the amounts of human-generated greenhouse gases added to the 
atmosphere each year and by the ways in which these gases are absorbed by 
the ocean and biosphere.

Description

Next Generation Science Standards - High Schoooli

Disciplinary Core Ideas

Gradual atmospheric changes were due to plants and other organisms that 
captured carbon dioxide and released oxygen.



 

Meeting Human Needs Sustainably

Un
it 

1
Essential Questions For This Unit
1.  How is my body connected to nature  
 through food and water?

2.  How are food and water issues related  
 to each other?

3.  How can food and water be produced  
 and shared sustainably, now and into  
    the future?

4.  Where do my food and water come  
     from?
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Food, Water,  
and the Web of Life
Food: one of the basic needs of all living things 
on Earth. All animals are driven by a need to eat 
regularly. Food provides the energy that animals –  
including humans – need to grow, function, 
move, and reproduce. Food connects us with 
the web of life because all living things share the 
need to bring in energy. 

Ultimately, all energy used by living things comes 
from the sun. Plants form the base of the food 
web, using photosynthesis to convert the sun’s 
energy into sugars that help the plants function. 
In aquatic ecosystems, phytoplankton also fill this 
role; phytoplankton are microscopic plants. An 
ecosystem is a community of organisms – plant, 
animal, and other living organisms – together 
with their environment that function as a unit. The 
sun’s energy spreads through the food web as 
herbivores – plant-eating animals – eat the plants. 
Omnivores – animals that eat both plants and 
animals – and carnivores – animals that eat other 
animals – are next in line. Finally, decomposers 
break down the remains of other living things. 
At each stage, some energy is used within the 
organism and some is released as heat. 

Important nutrients also cycle through the 
food web. Plants absorb nutrients like nitrogen, 
phosphorus, and iron from the soil. They are 
distributed throughout the food chain and are 
eventually returned to the soil by decomposers. 
In nature, all materials are reused and recycled. 
What might be waste for one organism or system 
becomes food for another.

The food web also provides a way for organisms 
to share water. Water serves several important 
functions in living organisms, making it just as 
essential as food for maintaining life. Many 
biological processes rely on molecules dissolving 
and materials mixing. Water is an excellent liquid 
for the job because almost all materials can at 
least partially dissolve in water. Also, the flow of 
a liquid easily moves materials like nutrients or 
wastes to different parts of plants or animals.
 

Think About It!  
What functions does water serve in your 
body? Are these functions the same in all 
animals? Can you think of ways in which 
water supports plant life? How are these 
functions similar or different?

Food  and  Wa te r :  Ne ce s s i t i e s  o f  L i f e
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In larger cities in industrialized countries, domestic 
wastewater is collected in sewer systems and 
taken to central treatment plants. These plants 
use filtering and biological processes that mimic 
natural water treatment along with mechanical 
processes. Sometimes the cleaned water can 
be reused. Israel – located in a very dry region 
of the world – uses recycled water for 25% of its 
freshwater needs.68  Singapore, which faced 
water rationing in the 1960s, meets 30% of its 
water needs with recycled water.69  This recycled 
water is first treated to meet international clean 
water standards. The city of Arcata, California, 
uses a series of constructed ponds, wetlands, 
and marshes that mimic a natural wetland to 
treat its wastewater. The system has become a 
haven for migratory birds and other wildlife. 

Some regions now allow a form of wastewater 
reuse known as greywater recycling. 
Greywater is water that has been lightly used 

greywater recycling: 
A method of reusing previously 
used water that contains minimal 
amounts of soaps or other 
harmless materials.  

Wastewater  
Much of the water we use winds up as 
wastewater. Washing, industrial processes, 
and even agriculture can create wastewater 
flows. Nature cleans water through a multi-
layered process of filtering and absorption. 
Soils in wetlands, streamside forests, and sandy 
riverbanks filter out larger waste items like 
sediment, fallen leaves, or other waste products, 
and then absorb water into the ground. Healthy 
soil contains billions of microorganisms, which 
can break down or use nutrients and even some 
chemicals. The clean water may filter down to 
aquifers or find its way to rivers.

Stock and Flow Diagram

Think About It!  
Can you think of other flows that could be added to water  
supplies or water uses to make the diagram more complete?

available
water

rainwater

rivers and lakes

reservoirs

groundwater

agriculture

electricity
generation

domestic

industry



59MODULE THREE

Think About It!  
What does it mean for the future of the Earth if millions more 
people become dependent on fossil fuels?

renewable resource: 
A natural substance with economic value 
that can be replaced in roughly the same 
timeframe in which it is used.

Fossil Fuels
Coal, oil, and natural gas are known as fossil 
fuels. Fossil fuels were created about 290 to 
360 million years ago. Slow geologic processes 
converted plants and algae into coal, oil, and 
natural gas, greatly concentrating the amount 
of energy contained in the plants. As a result, 
burning fossil fuels releases a large amount 
of energy compared to burning plant matter 
directly. This quality is known as the energy 
density of a fuel. Fossil fuels are not renewable 
resources: they cannot be replaced as they are 
used up. 

Fossil Fuel Use Worldwide
Today, fossil fuels meet 84% of energy needs 
worldwide.91 Fossil fuels are used to generate 
electricity; fuel transportation; power industrial 
processes; and light, warm, and cool homes and 
businesses. The United States, Russia, and China 
have the largest reserves of fossil fuels.

China is now the top energy consumer in the 
world, using 20% of all energy. The United States 
is a close second at 18%, with Russia following 
at 6%.92 The figure below shows energy use per 
person for different regions around the world. To 
get a feel for how much energy this represents, 
the graph also shows how many driving trips 
across the United States could be taken with 
the amount of energy used by an individual from 
each region.

Fossil Fuels and Sustainability
Economy: Fossil fuels are convenient and 
relatively inexpensive. A mature system supports 
drilling, refining, transporting, selling, and using 
these fuels. Also, they can be stored for use at any 
time, and their energy density is high. However, 
the costs of pollution-related illness, associated 
health care, and the value of lost work are high; 
one estimate showed these costs totaling $118 

billion annually.97
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Nature Journal

Activity Three

Activity
1. Observe wild nature. Each day, look for an 

example of wild nature in your daily life. You 
might notice a bird on a nearby tree, hear 
rain falling on the roof, or spot a weed pushing 
up through cracks in the sidewalk. The only 
requirement is that the observation not 
reflect a manufactured object or anything 
made with a manufactured object.

One option is to choose something to observe 
every day over the 4 weeks of the unit. You 
could notice the phases of the moon, the 
time and location of the sunset, the presence 
of birds or insects, patterns of wind or clouds, 
or something else that catches your interest.

Here is a mindfulness-based process you can 
use for observing wild organisms and building 
a sense of nature connection:

Step outside with the intention of 
experiencing yourself as part of 
nature. Try to let your thoughts run in 
the background of your mind without 
focusing on them. As you step outside, 
use your entire field of vision to take in 
your surroundings. Notice everything, 
living and non-living alike. Tune in to 
all of your senses. Notice sights, smells, 
sounds, temperature, wind, and sun. 
Allow some living organism to draw 
your attention. Keep your focus on it 
for at least 10 to 15 seconds, longer 
if you can. Just silently observe. 
Notice the organism in its ecosystem, 
linked with other creatures. Notice 
yourself similarly surrounded by 
your ecosystem, linked with others – 
including, in some way, this organism. 
As your attention shifts away, see if 
you feel gratitude for this other living 
creature.

80 FacingTheFuture.org

Summary

Students will adopt a daily 
practice of noticing and 
recording an example of wild 
nature in their everyday lives, 
throughout the duration of the 
module. 

Time Required 

• 5 to 10 minutes per day

Key Concepts

• Nature is everywhere

• I am part of nature 

Objectives

• To create a sense 
of belonging in and 
awareness of the 
student’s local place.

• To build a habit of 
recognizing nature’s 
continual presence in 
everyday life.

• To bring an appreciation 
of natural beauty to 
students.

Inquiry/Critical Thinking 
Questions

• Do I live in wild nature?

Materials

• Colored pencils

One way to use this activity is to ask students 
to respond to the prompts in the Field Book 
sections of each activity. These prompts are 
intended to help learners see connections 
between themselves and nature in ways that 
relate to the content. 

You can also choose to have students use this 
activity for finding a daily nature connection, 
making their own informal observations or – if 
they choose – using the mindfulness-based 
observation process below. Daily nature 

observation helps build a sense of nature 
connection and often reduces stress. The 
instructions below guide students in this 
method of nature journaling.

You can have students spend the first five 
minutes of class writing or drawing in their 
nature journal. Or they can complete the 
journal at home. Have colored pencils 
available, or have students have a set at 
home or at school.
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Field Book 
Day 1

1. Nature Journal: Notice sources of water 
that wild animals – including birds, insects, 
small mammals, and other animals – could 
use. How easy or difficult would it be for wild 
animals to find water in your community? If 
you can’t see any sources of water these wild 
creatures could use, where do you think they 
find water?

2. Write responses to Think About It boxes on 
pages 25 and 27.

Activity 
Day 2

1. Hold a mock City Council meeting. 

a. City Council members will open 
the discussion with the chosen 
question.

b. Community members will address 
the City Council, presenting their 
solutions. Limit comments to three 
minutes.

c. City Council members will begin 
an open discussion, including 
both City Council members 
and community members. City 
Council members will facilitate the 
discussion. All students can suggest 
solutions that represent the best 
interests of the community. Be sure 
to follow the following guidelines 
of constructive communication:

i. Always speak courteously and 
constructively.

ii. Respect different points of 
view, even if they are opposed 
to your point of view.

iii. Listen to all other participants 
and allow them to finish before 
speaking.

iv. Try to address as many different 
interests and concerns as 
possible in any solution.

v. To get an idea of support for 
any promising solutions, City 
Council members can ask for a 
show of hands of people who 
could live with the proposed 
solution.

Field Book 
Day 2

1. Nature Journal: How does rainfall change 
your local environment? If it is raining this 
week, notice the changes in light, plant life, 
buildings, the air, and activity of any wild 
animals before, during, and after a rain. Think 
about sounds, smells, sights, and feelings. If it 
is not raining this week, think back to the last 
rainfall you remember. Write or sketch about 
these changes in your Field Book.

2. Write responses to Think About It boxes on 
pages 28 and 29.

Discussion Questions
• Were you able to come 

to an agreement that 
satisfied everyone? 

• What helped or hindered 
the class from coming to 
an agreement?

• What insights did you gain 
about balancing jobs, 
community needs, and a 
healthy environment?

• Is it possible for both a 
healthy economy and a 
healthy environment to 
exist? Why or why not?
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Role Descriptions

• Proud of employing many people at living 
wages that allow them to support their 
families. 

• Business taxes support local schools, fire and 
police departments, libraries, and parks. 

• Concerned that costs of reducing pollution 
would increase the price of products, 
causing the factory to lose business and to 
lay off employees.

Factory Owner(s): 

• Appreciate community activities like the 
good library and parks.

• Want good jobs when they grow up.

• Dislike being near the river, as it is unsightly 
and smelly.

Children:

• Concerned that river water is unlivable for 
fish, otter, frogs, and other water life.

• Understands that all of nature is joined in a 
web of life; what is unhealthy for one species 
is unhealthy for others – including humans.

• Supports sustainability worldview.

• Believes the needs of other species are as 
important as those of humans.

• Has the following description of the polluted 
river, originally written to describe the 
Cuyahoga River:  

 Large quantities of black heavy oil 
floating in slicks, sometimes several 
inches thick, are observed frequently. 
Debris and trash are commonly caught 
up in these slicks forming an unsightly 
floating mess. The discharge of cooling 
water increases the temperature by 
10 to 15°F [5.6 to 8.3°C]. The velocity 
is negligible, and sludge accumulates 
on the bottom. Animal life does not 
exist. Only the algae Oscillatoria grows 
along the piers above the water line. 
The color changes from gray-brown 
to rusty brown as the river proceeds 
downstream. Transparency is less than 
0.5 feet [0.15 m] in this reach. This entire 
reach is grossly polluted.132a 

Naturalist(s)

• Appreciates having job security and 
financial security.

• Appreciates strong community as 
shown by good relationships among 
factory employees and neighbors, many 
community activities like community theater, 
school sports teams, and well-respected 
local police and fire departments.

Factory Employee(s):

City Council Meeting
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 Objectives
• To use sustainability tools to develop solutions for real-world problems

Case Study

Big Ideas of  
Sustainability Table

Big Ideas of Sustainability

Nature Connection

Respect for Limits

Universal Responsibilities

Equity and Justice

Health and Resiliency

Interconnectedness

Local to Global

Peace and Collaboration

All living things on land need clean air to 
breathe.

The atmosphere has a limited ability to 
clean up pollution.

Many people, businesses, and institutions 
are responsible for Delhi’s air quality 
problems.

Each responsible party should take action 
to reduce their contribution to the city’s 
pollution.

The individuals who bear the health 
impacts and associated costs of air 
pollution may or may not be the people 
who receive the benefits of the practices 
that cause pollution.

Air pollution severely impacts health in 
Delhi and on farms where crop residues 
are burned.

Farmers, truck drivers, residents driving 
personal cars, industries, and government 
entities are all interconnected in their 
contributions to air pollution.

The atmosphere across the state – and 
the world – is interconnected, allowing 
pollution to move from one area to 
another.

Delhi is part of the growing global 
economy. The city’s rapid growth has 
resulted in its pollution problem. 

Costs of pollution control and health costs 
may affect the price of goods made in 
Delhi and sold in other parts of the world. 

Countries may export manufacturing to 
countries with less strict environmental 
regulations in order to reduce costs.

Businesses, residents, government, farmers, 
and international businesses and buyers 
need to work together to ensure a healthy 
life for Delhi residents.

Case Study Examples
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