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This is a project of the Center for the Living City for Salt Lake City’s YouthCity program. This was created Spring of 2014 and this 
version is in a pilot phase.  
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ExpLOring OUr COnnECtiOns tO natUrE

In this module, students will explore how their lives are linked to everything in their communities and ecosystems at varying 
scales. Through personal and group exploration, students will begin to understand our role in our ecosystem and how the 

decisions we make directly affect all living things. 

Understanding sustainability and our role in our ecosystem is crucial to the overall health of our environment and the way it 
functions. Through this module, students will begin to understand systems thinking and will be able to see many more of their 
connections to the community and the environment. Students will learn to appreciate the many things we use in our daily lives. 
They will become aware of our dependence on things in nature and that what we do to our resources in nature, we are ultimately 

doing to ourselves.  
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1. Developing Empathy for All Forms of Life encourages students to expand their 
sense of compassion to other forms of life. By shifting from our society’s dominant 
mindset (which considers humans to be separate from and superior to the rest of 
life on Earth) to a view that recognizes humans as being members of the web of life, 
students broaden their care and concern to include a more inclusive network of 
relationships.

2. Embracing Sustainability as a Community Practice emerges from knowing that 
organisms do not exist in isolation. The quality of the web of relationships within 
any living community determines its collective ability to survive and thrive. By 
learning about the wondrous ways that plants, animals, and other living things are 
interdependent, students are inspired to consider the role of interconnectedness within 
their communities and see the value in strengthening those relationships by thinking 
and acting cooperatively.

The 5-Ecoliterate practices are vital for cultivating ecoliteracy and ecological 
intelligence as defined by the Center for Ecoliteracy’s book, Ecoliterate: How 
Educators are Cultivating Emotional, Social, and Ecological Intelligence 
(Jossey-Bass, 2012). These 5 principles are incorporated into the design and 
implementation of YouthCity Speak environmental education modules.
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3. Making the Invisible Visible assists students in recognizing the myriad effects 
of human behavior on other people and the environment. The impacts of human 
behavior have expanded exponentially in time, space, and magnitude, making the 
results difficult if not impossible to understand fully. Using tools to help make the 
invisible visible reveals the far-reaching implications of human behavior and enables 
us to act in more life-affirming ways.

5. Understanding How Nature Sustains Life is imperative for students to cultivate a 
society that takes into account future generations and other forms of life. Nature has 
successfully supported life on Earth for billions of years. Therefore, by examining the 
Earth’s processes, we learn strategies that are applicable to designing human endeavors.

4. Anticipating Unintended Consequences is a twofold challenge of predicting 
the potential implications of our behaviors as best we can, while at the same time 
accepting that we cannot foresee all possible cause-and-effect associations. Assuming 
that the ultimate goal is to improve the quality of life, students can adopt systems 
thinking and the “precautionary principle” as guidelines for cultivating a way of 
living that defends rather than destroys the web of life. Second, we build resiliency 
by supporting the capacity of natural and social communities to rebound from 
unintended consequences.
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MODULE: ExpLOring OUr COnnECtiOns tO natUrE

In this module, students will learn how their lives are connected, in one way or another, to everything in 
our communities and ecosystems. They will explore these connections and be able to identify resources in 
nature that we use on a daily basis. Students will be exposed to the embodied energy that goes into items 
and will learn to critically analyze the world around them. 

Theme: Making Connections

Eco-literacy Principles/Practices Covered: 

Age Levels: 8-14

Accessibility: no limitations

Setting: Outdoor/Indoor

Time Frame for Module: 50-60 minutes for outside activity and 60 minutes for inside activities. 

Preparation Time: 5-10 minutes per lesson
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Tools/Materials Needed: 

[    ] A large ball of yarn (outdoor/indoor) 
[    ] A man-made object (indoor): example: a wooden pencil/ hot chocolate with cup
[    ] Blank sheets of paper for mind mapping exercises

What to Expect: 

Students will engage in critical thinking to better understand how life is interconnected. 

They will identify connections within our communities and ecosystems. 

They will analyze the positive and negative impacts of human interactions with natural habitats and 
communities. 

They will evaluate the ways of minimizing the negative impacts of our actions onto our ecosystems. 

Expected Outcome: 

Students will have a better understanding of how humans interact with nature and will be able to infer 
the consequences of overuse or misuse of our and within our communities and ecosystems. 

Students will begin to understand systems thinking. 
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OUtsiDE aCtivity: BUiLDing natUrE OBsErvatiOn sEnsiBiLit iEs

Explore: Habitats & Community  (outdoors), 50-60 minutes

Have students explore their environment. Have them walk around the park or schoolyard as 
investigators of their community. Instruct them to find an object from nature (for example, a bug, 
stick, leaf, or rock) and then discuss how their objects are connected to each other and to the things 
in their daily lives. 

Lead a discussion with the students to describe ways in which humans are dependent on natural 
habitats and communities.

“The real voyage of discovery consists 
not of seeing new landscapes but in 
having new eyes”

–Marcel Proust

Nature Provides Mind Map: By Paul Foreman 
www.mindmapinspiration.com
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Discussion Questions: (Ages 8+) 

What is a community?

What are the habitats in which these objects were found? 

How do they fit into the larger community?

What type of things does nature provide humans?

What did you learn about the things you found outside in nature and how are they are connected to 
you?

Why is it important to understand that everything comes from nature?

Further Explorations: (Ages 13+)

Short video:

Nathan Shedroff on Systems Thinking (April 2011): http://vimeo.com/22053134

http://vimeo.com/22053134
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OUtsiDE aCtivity: WEB intErCOnnECtiOns

Game: (outdoors or indoors), 50-60 minutes    [   ]  ball of yarn

Play a game to reinforce all of the interconnections within nature and our ecosystems. (This exercise 
can also be done connecting people in a community. Notice that we are all connected and that we 
help each other out on a daily basis).

Toss around a ball of yarn to make a web, highlighting connections. For example, animals breathe 
the air; the air is filtered by the tree; the tree provides shade for people, etc. Another example: People 
and animals breathe the air; trees help filter the air; however, air is polluted by cars; people use cars 
to get around the city; the city is built from materials in nature, etc. 

Have everyone form a circle and have each student name a different aspect of nature (for example, 
air, water, sun, earth, tree, animal, or people). 

The first student, after sharing their example, holds on to a piece of yarn and then tosses it to 
another student. 

As the ball of yarn is tossed from one student to the next, a web is created, connecting the members 
of the group and the environment.  

The strands show the connections and relationships that make up the community and ecosystem. 
Explain, as you tug on the web, that if something happens to one of the elements (human or an 
element in nature) in the web, that it affects the rest of the community. By tugging on different 
places on the web, they can physically feel the impact and interconnections. 

“The real voyage of discovery consists 
not of seeing new landscapes but in 
having new eyes”

–Marcel Proust
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Reflection questions for the students

What did this exercise make you realize? 

How do you think our impacts on our environment affect the web?

What are some actions that could be taken to help minimize the impact on the web?

Further Explorations: (Ages 13+)

Optional short video: Interconnections

Do Trees Communicate?  Dan MacKinney and Professor Suzzanne Simard shows that all trees in a 
forest ecosystem are interconnected. https://www.youtube.com/watch?v=iSGPNm3bFmQ

https://www.youtube.com/watch%3Fv%3DiSGPNm3bFmQ
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insiDE aCtivity: EMBODiED EnErgy

Investigate: (inside),  1st session: 60 minutes, Option A
 
[  ] Pencil [  ] pencil video, Video from the Science Channel: How It’s Made: Pencil 
  www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-pencils.htm

How are we connected to nature through the items we use? Are we being ecologically sustainable?  

This activity allows students to begin to understand how energy is hidden (embodied) within the 
products they use, the food they eat, and the materials in buildings that the students are in every 
day. By making the invisible visible, students will start to understand the processes and the energy 
that is embodied within the products, food, and the buildings that are in their lives. 

Embodied Energy within a product is the energy that is used during the product’s entire life 
cycle, from production to disposal. Embracing the concept of embodied energy is a big step into 
understanding what it means to be ecologically sustainable. 

For instance, use the example of a pencil. Begin this exercise by prompting the students to think 
about all the materials and energy that go into making a wooden pencil. 

Ask the class to think of all the different stages of the process which require energy. With input 
from the class, draw a diagram showing where the embodied energy within the one pencil (or the 
product you choose) comes from. What are the materials, transportation, and socio/economical 
processes that are embodied in the pencil? 

Tip: For Older Students

Students can also specify if the resource is 
renewable or non-renewable and if it is a local 
good or not. 

www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-pencils.htm%20
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The Embodied Energy of a Wooden Pencil: (Follow these prompts for your discussion)

Material Embodied Energy: The embodied energy for a pencil would include all the energy 
used to cut down the tree for the wood (most pencils are made from California cedar), 
extract the graphite for the ‘lead’, create the eraser material (pumice and rubber), and the 
metal that holds it on, plus any paint coating and glue on the pencil. 

[   ] See Video: www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-
pencils.htm

Transportation Embodied Energy: Think about all the energy used to transport the 
resources from their various parts of the world they were extracted from, to the place where 
the pencil was manufactured and even the transportation from the place of manufacture to 
the point of sale. 

[   ] Map worksheet A: Look at the map of the world. As you are using your pencil, draw 
the paths the wood, graphite, and rubber may have taken to get to you.

Tip for older students: Use different colored pencils for each material when 
tracing the paths of embodied energy. 

Social/Economical Embodied Energy: Have the class think about the social and economic 
processes that go into the production of the object (the pencil). 

Think about the people involved. What are their jobs? For example, the person that 
cuts down the tree. The lumber yard workers, the factory workers, the truck drivers, the 
marketing personnel, and so on. 

How many pencils do you go through a year? How many do you think your schools go 
through? Where do you go to buy your pencils? Do you go to a local supply store or a chain 
store? 
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insiDE aCtivity: EMBODiED EnErgy

Investigate: (inside),  1st session: 60 minutes, Option B
 
[  ] hot cocoa (hot chocolate) for your students 

[  ] video:
Video from the Science Channel: How It’s Made: Cocoa
http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-
made-cocoa-beans.htm

Alternative/Extended Example: The Embodied Energy of a Cup of Hot Chocolate

 Material Embodied Energy: 

Paper Cup: We have learned that paper comes from trees, but where did these 
trees grow? “Timberland forests” are concentrated in Brazil, Russia, the U.S., Canada, 
China, and are found in places all over the globe.

Not all paper comes from freshly cut trees—about 1/3 of paper comes from recycled old 
paper! Paper can also made from scraps of “saw mill” leftover from the production of 
other tree-products.

See: http://www.made2bmadeagain.org/paper

Plastic Lid: The plastic used to make lids for disposable cups is called 
“polystyrene”. Like all plastics, it is a combination of chemicals and materials, namely 
erethylene and benzene. Some plastic lids are recycled. 

How Sustainable is your Nestle Hot 
Chocolate Mix? 

Click Here to find out!

Or visit:
http://rankabrand.org/chocolate-brands/

Nestlé+Hot+Chocolate+Mix

http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-cocoa-beans.htm
http://www.made2bmadeagain.org/paper
http://www.made2bmadeagain.org/paper
http://rankabrand.org/chocolate-brands/Nestl%C3%A9%2BHot%2BChocolate%2BMix
http://rankabrand.org/chocolate-brands/Nestl%C3%A9%2BHot%2BChocolate%2BMix
http://rankabrand.org/chocolate-brands/Nestl%C3%A9%2BHot%2BChocolate%2BMix
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Cocoa: Cocoa beans come from cacao trees, which are found in countries like 
Cote d’Ivoire, Ghana, Indonesia, and Brazil. The beans are harvested and go through a 
long process to get that delicious chocolate taste.

See: 
A. http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-
cocoa-beans.htm

B. http://www.made2bmadeagain.org/chocolate

Milk: Dairy farms are found everywhere. The milk in your hot chocolate could be 
from down the street or it could travel from hundreds of miles away! For example, Viva! 
milk comes from cows in Texas, but Winder Dairy Farms is located in West Valley, Utah. 

What’s your guess and why?

Sugar: Brazil, India, and China are some of the largest producers of sugar cane, 
the plant from which we get sugar. 

Where do you think the sugar that makes your hot chocolate so sweet comes from?

 
 

Image: Cocao Bean Pod with worker 
cutting it down from the tree.

Photo Credit: Becca Greene from
http://dlabcacao.wordpress.

com/2010/12/06/the-processing-of-
cacao-harvesting/

http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-cocoa-beans.htm%20
http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-cocoa-beans.htm%20
http://www.sciencechannel.com/tv-shows/how-its-made/videos/how-its-made-cocoa-beans.htm%20
http://www.made2bmadeagain.org/chocolate
http://www.winderfarms.com
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 Transportation Embodied Energy

[   ] Map worksheet A: Look at the map of the world. If you are drinking hot cocoa at 
home, where might all of the ingredients and materials come from? Draw the paths the 
paper, plastic, cocoa, milk, and sugar may have taken to get to you.

 
 Social/Economical Embodied Energy

Just as you discovered with the pencil, who do you think is involved in the production of 
all of these things that go into making your cup of hot chocolate? 

Who harvested the materials? Who brought them to you? 

Who prepared the drink? How do all of these people make a living? 

Think about how all of their work affects you and the rest of the world.
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Follow up Activities:  optional second session: 
Take Home(1 hour) + In-class: 30 minutes 
       
[   ] Use Worksheets A + B attached to this module

Take this thought process home. Have students investigate a product they have at home. Using 
worksheets A + B, instruct the students to draw or take a picture of the item they choose. Have 
students bring in the worksheet on the product they chose and discuss it with the rest of the class.  
You can also have the older students help the younger ones in this process, if needed.  Tip: Have the 
students research the process of an item on-line if they get stuck.

Further Exploration/Resources: (Ages 8+)

How We Make Stuff: This website is based on the pop-up book How We Make Stuff  by Christiane 
Dorion. It offers children and primary educators a variety of ways to explore the concept of a 
circular economy. It’s a great tool to have students explore and see the interconnections for how 
products are made and how they can become more sustainable. http://www.made2bmadeagain.org

%20http://www.made2bmadeagain.org%20
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Further Exploration for Older Students: 

Human dependence on materials, products, and food varies depending on where they live, the 
culture you live in, and the personal choices you make. 

How can the idea of embodied energy be communicated to a larger audience so that more of the 
picture is taken into account by the average consumer?

How much embodied energy is in a recycled material/product? What types of materials/products 
do you think have been recycled before? 

Additional Resources: 

Embodied Energy Calculator: http://www.thegreenestbuilding.org
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pErsOnaL nOtEs:
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stEps tO takE aCtiOn: 
Time Frame: 60-120 minutes

Step 1: Personal Investigation and Discovery 
Learning to live sustainability means learning how to minimize embodied energy. By minimizing 
embodied energy, you will be taking a big step towards living with a smaller ecological footprint. 
Identify your personal footprint using the footprint calculator. Have students brainstorm ways 
to reduce their personal footprint by connecting the lessons of embodied energy and the web 
interconnections.  

For young students use: 
www.cooltheworld.com/kidscarboncalculator.
php?PHPSESSID=k3k82al9us0cfnbeus9ak32iu0

For older students use: 
www.footprintnetwork.org/en/index.php/GFN/

Step 2: List ideas for problem solving, choose one. (Option: Create a Mind Map)
Have the students identify a ‘problem’ they’d like to tackle to reduce their personal footprint. Have 
them list ways to reduce their footprint on our ecosystem. For example, using a reusable water 
bottle instead of ones that you throw away after one use. 
Have the students make a personal list to share with the class. (For older students, have them make 
a list in short-term, mid-term, and long-term).

Step 3: List steps to solving problems (Option: Mind Map Brainstorming for Problem Solving)
In a class discussion, identify ways students could, with some assistance, actually implement some 
of the ideas for change they have.  Have students create a mind map to help illustrate their ideas 
with action.

Step 4: Begin steps to problem solve
Turn the problem into a class project making students responsible for carrying through with the 
steps they identified in step 3. This is their chance to get actively involved and learn how to affect 
change in their community. O
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Mind Mapping Exercise: (Step 2 + 3 of Taking Action)

Mind Mapping is a graphical organization of ideas and concepts that can be used to facilitate the 
generation of ideas and the learning process. It is a visual way to identify thoughts, feelings, concepts, and 
action steps. It helps students create new ideas, and make/see connections within their daily habits. 

Videos on Mind Mapping for the Instructor: 

Tony Buzan, Maximize the Power of Your Brain, Mind Mapping::
 https://www.youtube.com/watch?v=MlabrWv25qQ&feature=player_embedded#at=115

This clip shows you the basics of how to make a mind map. The intention is to show you the main points 
to get you started in 4 easy steps. 
 See: https://www.youtube.com/watch?v=3iFH717xb90

General Outline for Mind Maps:

1. Identify a main idea or problem you want to discuss or solve.

2. From the main idea, create branches (as many as you want). Each branch represents a single word that 
relates to the main topic. It’s helpful to use different colors and images to differentiate the branches and 
sub-topics.

3. Now, create sub-branches that stem from the main branches to expand on the idea and concepts 
that were previously identified. These sub-branches can also contain words, images, and sketches that 
elaborate on the topic of the branch it stems from. This helps develop and expand on the overall theme of 
the mind map.

What you’ll need for a Mind Map:

[   ] Blank sheet of paper per student

[   ] Colored Pencils

[   ] Your Brain

[   ] Your Imagination/Creativity/
Critical Thinking/Problem Solving 
Skills

Tip: Students can also cut out 
images from magazines or print 
images from the internet to put in 
their mind map. 

https://www.youtube.com/watch%3Fv%3DMlabrWv25qQ%26feature%3Dplayer_embedded%23at%3D115
https://www.youtube.com/watch%3Fv%3D3iFH717xb90
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Better Earth. (Image Credit: Priyanka Tiwari), mindmapart.com/better-earth-mind-map-priyanka-tiwari/

Tip: These are some examples of ways your 
students can draw out their ideas to turn them 

into action. 

To see more Mind Mapping examples, visit:

Mind Maps: 
http://www.hongkiat.com/blog/mind-maps/

Mind Map Inspiration: 
http://www.mindmapinspiration.com

See Paul Foreman’s  “Nature Has Answers”: 
http://www.mindmapinspiration.com/nature-
has-answers/

See Paul Foreman’s “No Us And Them”:
http://www.mindmapinspiration.com/no-us-
and-them/

http://www.mindmapart.com/better-earth-mind-map-priyanka-tiwari/
http://www.hongkiat.com/blog/mind-maps/
http://www.mindmapinspiration.com%20
http://www.mindmapinspiration.com%20
%20http://www.mindmapinspiration.com/nature-has-answers/
%20http://www.mindmapinspiration.com/nature-has-answers/
%20http://www.mindmapinspiration.com/nature-has-answers/
http://www.mindmapinspiration.com/no-us-and-them/
http://www.mindmapinspiration.com/no-us-and-them/
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What Can I Do Now? from Be the Change Initiative: http://www.bethechangeinitiative.org
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gLOssary: ExpLOring OUr COnnECtiOns tO natUrE

Ecosystem:
Everything that exists within a particular environment and the interconnections between them. The 
complex of a community of organisms and its environment functioning as an ecological unit

Embodied Energy: 
Embodied energy is the total energy required for the extraction, processing, manufacture and delivery 
of materials within a product or building. The embodied energy of a product is the energy that is used 
during the product’s entire life cycle, from production to disposal.

Life-cycle: 
A series of stages through which something (as an individual, culture, or manufactured product) 
passes during its lifetime

Sustainability :
In ecology, sustainability is how biological systems endure and remain diverse and productive.

Sustainability is based on a simple principle: Everything that we need for our survival and well-
being depends, either directly or indirectly, on our natural environment.  Sustainability creates and 
maintains the conditions under which humans and nature can exist in productive harmony, that 
permit fulfilling the social, economic and other requirements of present and future generations (EPA).

Sustainability is important to making sure that we have and will continue to have,  the water, materials, 
and resources to protect human health and our environment.

If an activity is said to be sustainable, it should be able to continue forever.
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pErsOnaL nOtEs:



Embodied Energy Worksheet

Ins t ruct ions :  As you learned in the lesson, embodied energy  is everything that went into producing something, 
including the raw materials, the labor of those who harvested, transported, or fabricated the materials, the energy used in 
transportation, and more! Think back to the pencil and the hot cocoa and everything that went into making them. Mark 
on the map all of the places that could have contributed materials to those products, and draw the path they would have 
taken to get to you. How may they have traveled? 

Name: ______________________________

Date: _____________________

WORKSHEET A
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WORKSHEET B: EMBODIED ENERGY EXERCISE AT HOME

Embodied Energy within an product is the energy that is used during the product’s entire life cycle, from production to disposal. Embracing 
the concept of embodied energy is a big step into understanding what it means to be ecologically sustainable. Just like you learned in class, every 
object has embodied energy and a story behind it. Be an investigator of an object in your home. You can have your parents or a sibling/friend help 
you on this exercise if you get stuck. 

1. Choose an item to trace the embodied energy of and write it down. Draw or take a picture of the item. (If you take a picture, please print it 
and attach it).

 product/object: ________________________

2.Think about all the materials and energy that go into making the product you chose. Write down the materials in a list. 

 Material Embodied Energy:  (list materials here that are in the product you chose)



WORKSHEET B: EMBODIED ENERGY EXERCISE AT HOME (Continued)

3. Transportation Embodied Energy

[   ] Map worksheet A: Look at the map of the world. Look at the materials you listed for the product you chose. On the map worksheet, 
draw the paths the materials may have taken to get to you.

4. Social/Economical Embodied Energy

Just as you discovered with the pencil and hot chocolate, who do you think is involved in the production of all of these things that go into 
making the product you chose? 

Who harvested the materials? Who brought them to you? 

What kind of jobs do people have to make this product? (For example: a construction worker; a machinist; a coal miner; a packaging 
designer; and so on)

Think about how all of their work affects you and the rest of the world. What did you learn from this exercise? 


