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FREE K-12 standards-aligned STEM
curriculum for educators everywhere!
Find more at TeachEngineering.org.

Hands-on Activity: Engineers Speak for the Trees

Quick Look
Grade Level: 4 (3-5)
Time Required: 2 hours 30 minutes
Three 50-minute class periods
Expendable Cost/Group: US $2.00
Felt costs ~$6, but can be reused!
Group Size: 3
Activity Dependency: None
Subject Areas: Life Science, Problem Solving

The Lorax, as drawn by a third-grade student.

Summary
Students begin by reading Dr. Seuss' "The Lorax" as an example
of how overdevelopment can cause long-lasting environmental
destruction. Students discuss how to balance the needs of the
environment with the needs of human industry. Student teams
are asked to serve as natural resource engineers, city planning
engineers and civil engineers with the task to replant the nearly
destroyed forest and develop a sustainable community design
that can co-exist with the re-established natural area.
This engineering curriculum aligns to Next Generation Science
Standards (NGSS).

Engineering Connection
Engineers are involved in both the creation of the human-built
environment — through the design of factories, housing, roads
and bridges, as well as the protection of the natural environment
— through resource management, city planning and sustainable
building practices.

Learning Objectives
After this activity, students should be able to:

Describe how engineers protect the environment through reducing pollution, protecting natural resources,
and creative city planning.

Explain that city planning involves balancing human and environmental needs.

Calculate the time it takes for a forest to re-grow and understand why it takes so long.

https://www.teachengineering.org/standards/ngss
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Materials List
Each group needs:

white copy paper, for drawing and calculating

crayons, markers and/or colored pencils

(optional) Re-Building the Forest Worksheet (A) or (B), one per student

For the entire class to share:

The Lorax by Dr. Seuss (book)

(optional,) The Lorax (video; available at most public libraries; runs 25 minutes; play either in lieu of reading
the book aloud to the class, or while students are doing the drawing portion of the activity)

large piece of felt (6 x 4 feet [1.8 x 1.2 m]; if possible, sew together one piece of blue and one piece of green to
create a blank background scene)

Velcro, the self-adhesive hook side, to stick drawings to the felt board (2-3 cm per student)

(optional) additional Dr. Seuss books, as inspiration for drawings

Worksheets and Attachments
Re-Building the Forest Worksheet A (pdf)
Re-Building the Forest Worksheet A (doc)
Re-Building the Forest Worksheet A Answers (pdf)
Re-Building the Forest Worksheet A Answers (doc)
Re-Building the Forest Worksheet B (pdf)
Re-Building the Forest Worksheet B (doc)
Re-Building the Forest Worksheet B Answers (pdf)
Re-Building the Forest Worksheet B Answers (doc)

Visit [www.teachengineering.org/activities/view/cub_lorax_activity1] to print or download.

Introduction/Motivation
You may know that engineers are responsible for much of the "built environment," including roads, bridges,
buildings, skyscrapers, cars, airplanes and so forth, but did you know that engineers also help keep the natural
environment safe and healthy? The responsibilities of many types of engineers ensure both public and
environmental health. Their jobs are to balance human and environmental needs.

Would you want to live in a world without trees, fresh air, birds or barbaloots?
What about a world without clean drinking water, warm houses, cars and
roller coasters? Engineers have a big responsibility in how they use
technology. Today, we are going to begin a project to plan a new town. To
start, we are going to read The Lorax, a story by Dr. Seuss. This story shows us
what can happen when the needs of the environment are not taken into
consideration.

Educational Standards
  NGSS: Next Generation Science Standards - Science

  Common Core State Standards - Math

  International Technology and Engineering Educators Association - Technology

  State Standards

https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheeta.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetb.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheeta.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheeta.doc
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetA_as_new.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetA_as_new.doc
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetb.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetb.doc
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetB_as_new.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetB_as_new.doc
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From the Lorax story, a barbaloot eating tru�ula
tree fruit, as drawn by a student.Procedure

City planning is the activity of determining the future physical arrangement and condition of a community. This
involves examining the present condition, forecasting future requirements, creating a plan to ful�ll these
requirements, and securing proposals (construction, legal, �nancial) to implement the plan.

Dr. Seuss' book, The Lorax, has become a popular metaphor when speaking of the impact of human industry on its
environment. Building on this story, students learn about city planning and how a variety of types of engineers work
together to design and build a new city. Students learn that the fourth law of ecology, "there is no such thing as a free
lunch," extends beyond the natural world and into the engineered world. Use this activity as a wrap up of an
introduction to engineering and/or an Earth Day activity.

The Four Laws of Ecology by physicist and ecologist Barry Commoner:

1. Everything is connected to everything else

2. Everything must go somewhere

3. Nature knows best

4. There is no such thing as a free lunch.

Note about the worksheets: In Part 2, when students are asked to calculate how long it would take to re-build the
forest, you have a few options. It is best if student teams are free to brainstorm an approach to solving the problem
by themselves, by trial and error, using blank paper. But, if your teams could use some assistance, provide them with
Re-Building the Forest Worksheet (A)— a blank table with column headers that serve as clues for how to think the
problem through. For younger students, or those who even need more assistance, provide them with Re-Building the
Forest Worksheet (B)— a blank table with speci�c years already in the �rst column, guiding them through year 42 by
which time the forest would have 31 trees.

Before the Activity

Gather materials.

(optional; see worksheet note, above) Make copies of the Re-Building the Forest Worksheet, version A or B,
one per student.

With the Students: Part 1: What's the Story?

1. Read aloud to the class (or show the video of) Dr. Seuss' The Lorax.

2. Use the following questions to lead a class discussion:

Who is the Lorax? Who does he represent in the real world? (Answer: The Lorax is one of the main characters
in the book and he "speaks for the trees." The Lorax represents environmentalists.)

Who is the Once-ler? Who does he represent in the real world? (Answer: The Once-ler is another one of the
main characters and he develops an industry selling thneeds. The Once-ler represents industries and factories
that are not environmentally friendly.)

Why is the Once-ler called the Once-ler? (Answer: The Once-ler only uses things once.)What is a thneed? Would
you want one? Why or why not? (Answer: Students may come up with all of the ways you can use thneeds, as
mentioned in the book. Talk about how some products are very useful and we need them, but not without
some limitations about how many should be made, etc.)

What happens after the Once-ler sets up his thneed factory? (Answer: The area is slowly destroyed by
pollution. All of the animals leave and the once-beautiful tru�ula forest is left in ruins.)

Where do all the animals go? Why do they leave? (Answer: The animals go o� to di�erent places in search of a
healthier and safer environment. The pollution from the thneed factory forces them to leave.)

What happens when the last tru�ula tree is chopped down? (Answer: The thneed factory closes down and the
Once-ler's family leaves. The Once-ler �nally sees what he has done to the natural area.)

https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheeta.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetb.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheeta.pdf
https://www.teachengineering.org/content/cub_/activities/cub_lorax/cub_lorax_activity1_worksheetb.pdf
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Forests are a valuable natural resource for
humans and the natural environment.

Figure 1. Starting with one tru�ula seed, how long
would it take to re-build a forest of at least 100
mature trees? Here's an example approach to

�guring it out.

3. Ask students to imagine that they are the child in the story and have
just been given the last tru�ula seed and a big job to help plant replant
the tru�ula forest.

4. How long does it take for a healthy forest to grow back? Discuss
students' ideas. Ask them to think of ways to prevent the forest from
becoming depleted in the �rst place.

5. Remind students that engineers are involved in city planning, from designing the buildings and roads, as well
as how many and where to place them so as to reduce harmful environmental impacts. Ask students if they
think they could design a town in which tru�ula trees and once-lers and loraxes and they (!) could all live
together.

With the Students: Part 2: Re-Building the Tru�ula Forest (Math Calculation)

1. Explain to students that it takes a long time to replant and re-grow a destroyed forest, which is why it is
important to help protect our natural resources.

2. With the students, discuss the last part of The Lorax story — when the Once-ler gives the boy the last tru�ula
seed. (Re-read this section aloud.)

3. Ask students to suggest how they might go about replanting the tru�ula forest. How long would it take? (Write
students' guesses on the board.) Explain that today they will calculate how long it takes a forest to re-grow.

4. Give students the following information and ask them to brainstorm in small groups how to calculate the
length of time to re-grow a forest of at least 100 adult trees. As adapted from a section in The Lorax video, a
single seed takes:

1 year to germinate into a sprout

10 years to grow into a sapling tree

10 more years to grow into an adult tree and produce new seeds

Each tree can produce 10 seeds a year once it reaches maturity

5. Have teams �gure out on their own how to calculate the length of time. Have students choose one method
from their group's brainstorming ideas and follow this approach to calculate the number of years. Ask each
team to report to the class on the number of years it takes, based on their calculations. (Optional; provide a
worksheet, version A or B, to assist students, as necessary; see note on worksheets, above.)

6. As a class, talk about the di�erent methods and how di�erent groups may have calculated their times.
Together, go through an example method (see Figure 1) (or use a worksheet) to ensure all students
understand the calculation.

7. Discuss with the class the length of time it takes to grow 100 adult trees.
If you set the number of trees in a "healthy" forest to be 100 adult trees,
it takes 49 years for the forest to grow back. Ask students if they noticed
any patterns in the numbers during their calculations.

With the Students: Part 3: Design Planning

1. Divide the
class into
groups that
represent
�ve
di�erent
engineering
teams
involved in
city
planning.
Assign one
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A school design for a new town, as drawn by a student.

group to be
the

commercial team (businesses, shops, hotels, etc.), one group to be the industry team (thneed factories, etc.)
one group to be the residential/neighborhoods team (schools, homes, apartments, etc.), one group to be the
utilities team (light and power, water, waste) and the last group to be the parks and recreation team.

2. Have each team come up with a goal for their part of the city planning. For example, the parks and recreation
team might want to keep the environment safe and clean to allow for a healthy population of trees and
animals, while providing ways for visitors to enjoy the parks. The utility team could focus on renewable energy
or clean drinking water. The residential team could focus on having bike paths and sidewalks so that the
people can walk safely around town. The industry team might focus on reducing emissions while also
obtaining resources such as water for factory production. The commercial team might plan on being centrally
located so people can walk to their stores.

3. After each team comes up with their goal(s), write them on the board and ask students how they might get all
of the goals to work together. Explain that sometimes teams of engineers must work together and
compromise to reach their goals. Everyone might have to give and take a bit.

4. As a class, come up with a sketch for a �nal city plan and zone areas for residential, commercial, industrial,
municipal and recreational land use. How will the land be divided up? Draw the plan on the board or mark it
up on the felt layout.

With the Students: Part 4: Draw the Town

1. Have each team decide a number of things within their focus area that they want to create for the town. For
example, the commercial team might draw a movie theater or an arcade. Each team member should draw at
least one item that correlates to their speci�c area. (Additional examples: hospital, drinking water treatment
facility, wastewater treatment facility, power plant, recycling center, garbage dump, roads, sidewalks and bike
paths.)

2. Direct the students to draw in Dr. Seuss style. (Have a few Dr. Seuss books on hand as examples, or play The
Lorax video, which includes songs, while students work on their drawings.)

3. In addition to the team drawings, have each student draw their own house or apartment to include in the new
town.

4. Once all drawings are ready, it is time to "build" the town. Ask students to come up to the felt board, one team
at a time, to place their buildings, roads, etc., in the appropriate zones. Cut the self-adhesive hook Velcro into
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Example completed new town, as designed and
drawn by student "engineers."

small pieces and adhere it to the drawings to make it easy to move items around during discussion and
negotiation.

5. After all the drawings are on the board, ask students if they want to
make any changes. One way to do this is to make an inventory of the
buildings and features of the town and see if anyone thinks of
something important that may have been missed in the �rst
brainstorming session. Now is the time to incorporate everyone's
suggestions for improvement. This is a great time to talk about just how
involved planning can be, and how many di�erent groups and goals
must be incorporated to be successful.

6. Conduct the re-engineering activity in the Assessment section, making
comparisons to the engineering design loop. Explain to students that
when engineers design, they work in groups and follow the steps of the
engineering design process: 1) understand the problem or need, 2) come up with creative ideas, 3) select the
most promising idea, 4) communicate and make a plan to describe the idea, 5) create or build a prototype or
model of the design, and 6) evaluate what you have made and make improvements (the cycle continues).

Vocabulary/De�nitions
city planning:  City planning is an approach to make sure a new community is well planned with appropriate zoning,
and environmental and public health protections.

emissions:  Emissions are waste substances released into the air or water.

environmental engineering:  Engineering to improve the environment. Environmental engineers are involved in many
�elds, including environmental cleanup, natural resource management, water quality, waste disposal and air
pollution prevention and clean-up.

environmentalist:  A person who advocates or works to protect the air, water, animals, plants and other natural
resources from destruction and/or pollution.

natural resource management:  The planning and use of natural resources (land, water, soil, plants and animals) with
special attention to long-term quality of life for people and the environment.

sustainability:  Sustainability is meeting the needs of the present without compromising the ability of future
generations to meet their own needs. (Source: US Environmental Protection Agency) Engineering sustainability is
considering the needs of the future in the designs of today.

trade-o�s:  An exchange of one thing in return for another, especially giving up of one bene�t or advantage for
another regarded as more desirable.

Assessment
Pre-Activity Assessment

Open Discussion: Introduce the topic and gauge students' knowledge base by asking them the following questions:

Do you think factories a�ect the environment? If yes, is it in a good way or a bad way?

Could we get rid of factories all together? Why or why not?

Drawing: Ask students to draw pictures of factories. Have them label possible sources of pollution from the factory.
Share some of the pictures with the class.

Activity Embedded Assessment

Drawings: Ask students to share their drawing with another person on their team or in another group. Ask them to
describe the environmentally-friendly features of their drawings and how they �t in the new town plan.

Post-Activity Assessment
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Engineering Trade-O�s: Engineers often must determine the best possible solution to a problem while balancing
competing factors or trade-o�s. Engage students in a discussion about any trade-o�s they had to make while
planning their town. For example, did they move any buildings to create more space for parks? Did they remove
some stores to make space for homes? Did they relocate some buildings or services? Did they consider the economy
of the town (factories, businesses) when they were considering environmental impact?

Re-Engineering: After students have created their town on the felt board, ask them if they see any problems with the
town. Maybe some of the planning did not work out as they had hoped. Are they happy with the set-up of the town?
Guide them to discover solutions to help reach the goals of the project to protect the environment and build a
sustainable community. If their engineering team could change something, what would they change?

Troubleshooting Tips
Students tend to draw BIG pictures, so limit the size of paper provided, and make sure they know that all their
drawings must collectively �t onto the felt board.

Activity Extensions
Bring to class a map of a local small town or community. Have students compare its layout to the one they created.
How is it similar? How is it di�erent? Do they notice any placement of buildings or parks that give them ideas to
incorporate into their town design?

Activity Scaling
For lower grades, use the attached Re-Building the Forest Worksheet (B) to guide students through the Step 2
calculations, instead of having them come up with a method themselves.

For upper grades, have them calculate the number of years it takes to re-grow the forest on their own before
they are led through the answer. If they need some help, provide them with the attached Re-Building the
Forest Worksheet (A).

For very advanced math students, have them write out a number sentence or formula to describe the patterns
in their data describing the growth of the forest.
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