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About Facing the Future 

Facing the Future is a program of Western Washington 
University. Facing the Future’s mission is to create tools for 
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 
over 140 countries by teachers and students in grades K-12, 
in post-secondary education, and across multiple subject 
areas. Facing the Future reaches over 1.5 million students 
through its programming. 

For more information, visit www.facingthefuture.org. 
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Academic Standards
The following standards are addressed in this module.

Standard

HS-LS2.B

HS-LS2.C

HS-LS4.C

HS-LS4.D

HS-ESS2.E

HS-ESS3.A

HS-ESS3.C

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.

Adaptation: Changes in the physical environment, whether naturally occurring 
or human induced, have thus contributed to the expansion of some species, 
the emergence of new distinct species as populations diverge under different 
conditions,	and	the	decline	—	and	sometimes	the	extinction	—	of	some	species.

Biodiversity and Humans: Biodiversity is increased by the formation of new species 
(speciation)	and	decreased	by	the	loss	of	species	(extinction).	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.

Biogeology: The many dynamic and delicate feedbacks between the biosphere 
and other Earth systems cause a continual co-evolution of Earth’s surface and the 
life that exists on it.

All forms of energy production and other resource extraction have 
associated economic, social, environmental, and geopolitical costs and 
risks as well as benefits. New technologies and social regulations can 
change the balance of these factors.

Human Impacts on Earth Systems: The sustainability of human societies and the 
biodiversity that supports them requires responsible management of natural 
resources.

Scientists and engineers can make major contributions by developing technologies 
that produce less pollution and waste and that preclude ecosystem degradation.

Description

Next Generation Science Standards - High Schoooli

Disciplinary Core Ideas



 

Sharing the Planet: People and Nature

Un
it 

1

Essential Questions For This Unit
1.  What can humans learn from the  
   patterns of nature?

2.  How can we use natural resources  
     sustainably?

3.  What is humanity’s place in nature?

4.  What natural systems am I part of?
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Are Humans  
Part of Nature?
How	do	humans	fit	within	these	ebbs	and	flows	
of life? In our modern world, it can seem as if 
human society operates outside of nature. 
It is easy to eat, shop, and live without ever 
recognizing that everything that sustains us 
comes from nature. But if we look a little deeper, 
we will see that everything we use does come 
from the natural world. We may buy our fruits, 
vegetables, and bread at a grocery store, but 
the plants they came from need the sun to 
shine, photosynthesis to occur, and rain to fall. In 
addition, plants are supported by many kinds of 
bacteria and insects, whose contributions range 
from keeping the soil healthy to pollinating 
plants. Our buildings are made of wood from 
forests and minerals from many parts of the 
planet. We use fossil fuels like oil, coal, and 

 

Humans and Nature

natural gas – which come from ancient life 
forms – to make electricity and heat and cool 
our buildings. Our clothing comes from cotton –  
a plant – or synthetic materials made from 
fossil fuels. Animals also provide food, clothing, 
medicine,	and	other	benefits	 to	people.	 	Our	
global system of trade and commerce places us 
in the role of consumers who only see the sellers –  
not the producers or the ultimate source within 
nature – of the products we use. 

In many ways, humans dominate the planet. 
Our population has skyrocketed from 10,000 
individuals to over 7 billion in the brief period – 
by planetary standards – of 200,000 years.5 To 
provide food, shelter, and other goods for so 
many of us, we have altered more than half of 
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Exponential Growth 
Exponential growth is much faster than linear 
growth. It takes place when a condition 
changes at the same percent rate over a given 
period of time. For example, the water hyacinth, 
an aggressive invasive plant species found in 
many places around the world, doubles its size 
every six to eighteen days.72 This is a 100% growth 
rate during that period. Assuming a twelve-day 
doubling period beginning with one square foot 
of water hyacinth, the next graph shows the 
exponential growth of this plant.

Linear Change
Linear change means that the change takes 
place by the same amount over each time 
period. In the real world, measurements rarely 
show change that is exactly linear. However, 
by drawing a trend line, we can see that a 
straight line reasonably represents the data. 
A trend line lets us set up a model of the real 
world; simplifying actual data in this way helps 

us	fit	information	into	understandable	patterns.	
For	example,	the	figure	below	shows	that	wood	
product usage generally increased each 
decade from 1960 to 1990. Wood use increased 
by about seven million metric tons per decade. 
We can draw a straight line that approximately 
represents the data. We can use this information 
to predict that, if conditions remain the same, 
wood product usage will continue to increase 
at the same rate in the future. If conditions 
change, we can also use the graph to try to 
forecast how wood usage might change. 

Use the chart to consider the following questions:

• How much wood would you expect 
to be used 2000? 

•	 If	 wildfires	 decreased	 the	 amount	
of wood available for harvesting by 
10%, how would wood production 
likely be affected? 

• Suppose you were a forest manager 
responsible for wood harvesting. If 
actual wood production were 60 
million metric tons in 2000, how would 
the above graph help you plan?

Linear Growth of U.S. Annual Wood Product Use  
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Patterns of Nature

Activity Three

Activity 
Day 1

1. Review the explanation of the pattern of nature 
that your group has been assigned; see 
pages 11-12 in the text. Discuss the pattern –  
also known as an ecological principle – as 
a group, making sure each group member 
understands the pattern. 

2.  Brainstorm examples that demonstrate the 
pattern. See pages 20-21 for forest ecosystem 
examples and page 40 for some urban 
ecosystem examples. Use these examples or 
come up with your own examples in nature 
and in a city. Your examples can demonstrate 
the	pattern	working	or	can	reflect	a	situation	

that could be improved upon by using the 
pattern. Choose one nature example and 
one city example that your group feels best 
demonstrates the pattern.

3. Develop a summary explanation of the  
pattern, explaining its key idea. Each group 
will share this explanation with the other 
groups as a teaching and memory aid. 
Your explanation can be a one-sentence 
summary, a rhyming phrase, a catchy 
saying, or an acronym. An example of using 
an acronym to explain the word “FOOD” is 
shown below: 

 Fuel 
Of 
Our 
Delight

4.  Agree on a simple image that represents your 
ecological pattern. Each group member 
draws this image on a full page. 

5.  Decide on one individual to share each of the 
following elements of their group’s work with 
the class during the next class meeting: 

Summary

Working in small groups, 
learners will present to the 
class an explanation of each 
pattern of nature, an example 
of the pattern in a forest 
ecosystem, and an example 
of the pattern in a city. 

Time Required 

•  Two 50-minute class 
periods

Reading Prior to Activity

• Pages 8-12

• Pages 20-21, Patterns of 
Nature in Forests call-out 
box

• Page 40, Urban 
Ecosystems and Patterns 
of Nature section

Key Concepts

• Ecology and 
ecosystems

• Patterns of nature

Objectives

• To understand the 
features of ecosystems 
that support life.

• To apply these features 
to human systems.

Materials

• Colored pencils

• Poster board (optional –  
see teacher notes on 
Day	2)

• Markers (optional –  
see teacher notes on 
Day	2)

Introduction: Explain to learners that 
the patterns of nature will be used as 
a foundational idea in evaluating how 
human societies can work like ecosystems. 
Before we can decide how human societies 
can follow patterns of nature, we need to 
understand what those patterns are, how 
they work in nature, and how they support 
life. We also need to be able to compare 
ecosystems to human systems. 

Assign working groups: Learners break 
up into six working groups. Each group is 
assigned one of the patterns of nature from 
the “Applying Ecological Patterns” call-
out box on pages 11-12: Networks, Nested 
Systems, Cycles, Flows, Development, and 
Dynamic Balance.
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Stock and Flow Diagram Exercises

Suppose the school adopts a recycling program. What elements would you add to your stock and  
flow	diagram?	

Add	the	new	elements	to	your	stock	and	flow	diagram.

Draw	a	stock	and	flow	diagram	to	represent	the	following	story,	labeling	each	stock	and	flow.	

In a math classroom, students throw their scratch paper into the trash can. The paper sits in the trash can 
until the custodian empties the trash.

Exercise 3: Trash and Recycling

Name:

85C FacingTheFuture.org
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Case Study Background Paper:  
City Drinking  
Water Supply
 
Background

A large North American city is growing rapidly, 
pressing up against the boundaries of mountains 
on one side and the ocean on the other. The 
city	needs	 to	 find	ways	 to	 supply	water	 to	 its	
growing population, while maintaining healthy 
ecosystems in the region.

You are a city planner working for this city. You 
have been asked to identify ways to meet the 
city residents’ water needs in 2020. Your goal is 
to	find	options	to	meet	the	water	needs	of	the	
city’s growing population and provide security 
against future droughts. At the same time, you 
need to keep costs down, protect ecosystems, 
and consider the needs of future generations of 
residents. 

City Water Supply

The city’s fresh drinking water supply comes 
primarily from rainfall and snowfall in the 
local mountains. Rain and snow runoff are 
collected in lakes, some of which are used as 
reservoirs, and piped to the city as needed.  
In most years, the city receives a good deal of 
rain in the autumn, winter, and spring, and has 
occasional summer rain showers. The region has 
experienced droughts in recent years, during 
which city water storage levels dropped by 15%. 
During drought years, residents have needed to 
reduce or even stop watering their lawns during 
summer to conserve water.

Residential Water Use 

City residents currently use an average of 310 
liters (82 gallons) of fresh water per day per 
person. Although residents have reduced water 
use over the past ten years, their usage level is 
still one of the highest in the world. 111  

In the future, city residents are expected to use 
the amounts of water shown in the table below.

Wastewater

Much of the wastewater from city homes is 
treated at local wastewater treatment plants. 
This treated wastewater is released into the 
ocean. 

Other Human Water Needs

Along with the growing population come more 
businesses and farms, which also will need 
more water. Energy needs will also increase; 
hydroelectric	power	plants	use	the	flow	of	rivers	
to provide much of the city’s electricity. Future 
generations will also need secure supplies of 
fresh water.

Ecological Impacts

The drought affects local ecosystems as well 
as the city population. Lower water levels can 
cause river temperatures to warm, which affects 
fish	and	other	aquatic	life.	Very	low	water	levels	
can	reduce	habitat	for	aquatic	life	and	limit	flow	
between pools of water in rivers and streams. 

Annual Water Use Table

2010

2020

2030

2040

319

382

447

551

Year
Estimated Annual  

City Water Use 
(billion liters/year)

Days 1 and 2 

1. Divide the class into pairs 
or small groups to work 
on the case study; the 
whole class will take 
part in discussions at key 
points to explore issues 
and share results.

2. Provide each student 
with a copy of the City 
Water Supply Case 
Study Working Papers 
on pages 91E-91H, They 
can add these pages to 
their Field Books.

3. As a class, complete 
Steps 1 and 2 as 
described in the Student 
Edition, p. 89. 

4. Have students 
complete Step 3 in their 
working groups.

5. Discuss as a class the 
working	groups’	findings	
and conclusions about 
water supply measures 
and sustainability 
frameworks. Which 
measures best 
demonstrate the 
frameworks? Which 
measures represent 
the frameworks least? 
What evidence and 
reasoning do the 
learners have to support 
their views? 

6.	 As	a	class,	briefly	discuss	Step	4,	focusing	
on the discussion in the Case Study 
Working Papers Student Handout on p. 
91G. Then have the groups work together 
to develop their own priorities and 
rationale to complete this step.

Day 3

• Working in groups or individually, have 
learners write reports to the City Council 
explaining their recommendations 
and the work they did to arrive at their 
conclusions. 

Additional Instructions

• Remind learners to complete the Day 
3 Field Book work. They are asked to 
organize their thoughts about the unit’s 
essential	questions,	including	defining	
their opinion and describing their 
reasoning and evidence to support 
their opinion. These notes, outlines, 
and/or mind maps will be used in 
Activity 8, the unit self-assessment, 
reflection,	and	commitment	activity.
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2. Create a Behavior Over Time Graph.

a. Create the graph.	Using	the	figures	shown	in	the	
Annual Water Use Table below, create a graph 
in your Field book showing water use for each 
of the four years shown. 

b. Write the following questions and your response 
in your Field Book:

i.   Based on the graph, if conditions do 
not change, what do you predict will 
happen in the future?  
     Water use will continue to increase.

ii.   What type of Behavior Over Time graph 
does this graph represent?  
     Linear growth

iii.   Assuming that water use increases by 
20% from 2010 to 2020, can all the water 
supply measures meet the needed 
increase in supply for this time period?   
     Yes

3. Evaluate solutions.

a. Evaluate each water supply measure according to 
sustainability frameworks. Please see the Student Handout 
for detailed instructions; see the Patterns of Nature Evaluation 
and Big Ideas of Sustainability Evaluation tables below for 
possible responses. Sustainability principles are not ranked 
because they are very subjective. Students can format their 
responses in a table or just write notes under a subheading 
for each water conservation measure. If your class time is 
limited, students can focus their assessment on patterns of 
nature or another sustainability framework of your choice.

b. Rank each water supply measure according to sustainability 
principles.

c. Rank each water supply measure according to cost and 
amount of water provided. Please see the Ranking Summary 
Table below for possible responses.

Water Use 
(billion  
1/yr)

-

100

200

300

400

500

600

2010 2020 2030 2040

Ranking Summary Table

Conservation

Water Metering

Greywater Recycling

Rainwater Harvesting

Seasonal Pricing

Bigger Pipeline

5

5

3

3

1

1

5

4

3

4

2

5

Water Supply 
Measure

Water Supply  
Improvement Ranking

Cost  
Ranking

Sustainability 
Principles Ranking

Day 2 Activity Steps 

4. Develop recommendations.

a. Decide how to prioritize or balance the 
three ranking systems. Individual student 
responses will vary; please see Student 
Handout for instructions on writing a 
response.

b. Give each measure an overall ranking 
according to your proposed method. Please 
see the Student Handout for instructions; 
individual responses will vary.

Day 2 Activity Steps 

5.  Write a report with your recommendations. Please see 
the	student	handout	for	specific	instructions.		

91BMODULE TWO




