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PROJECT SUMMARY

I have always had a deep love for nature and the environment. From a young age,
my parents exposed me to the natural world and encouraged me to always learn about the
world around me. My love for nature is what led me to be a science teacher and, now, a
K-4 STEAM (Science, Technology, Engineering, Art, and Math) teacher. While I love
teaching STEAM, my STEAM curriculum is primarily focused on teaching technology
and engineering and not so much on teaching about the environment. In reflecting on
both STEM education and environmental education (EE), I realized that both areas help
teach our students skills that are important to master for 21st-century careers. Both
STEAM and EE teach teamwork, collaboration, communication, problem-solving, and
critical thinking (EPA, 2018; Garner, Gabitova, Gupta, & Wood, 2017; Metz, 2014;
Project Learning Tree, 2019), all of which are valued by employers (Baranyai & Prinsley,
2015; Elliot, Hall, Lewin, & Lowden, 2011) and essential for our student’s futures. This
leads me to my question: how can incorporating more environmental education into
STEAM help create students that are best equipped with skills needed for future careers?
To answer this question, I developed a supplemental curriculum to accompany my
current STEAM curriculum, Project Lead the Way (PLTW) Launch. These lessons were
designed to teach environmental concepts while also incorporating STEAM concepts
from the curriculum. They were also designed to teach sustainability, expose my students
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to the environment, and increase collaboration, communication, problem-solving, and
critical thinking.
PLTW Launch has four modules per grade, but I only have the time to teach three:
two engineering and one computer science. For this project, I developed an EE lesson to
tie into all of the engineering modules that I teach. I chose not to write a lesson for the
computer science modules because they rely heavily on technology and are not entirely
conducive to an environmental component. For each topic, I developed one additional EE
Lesson to deepen my students' understanding of the material we are studying. Each
lesson plan contains a module recap, explaining what the PLTW Launch curriculum is
covering in their five module lessons. The lesson I created is designed to fit somewhere
within those lessons to further enhance the content taught and also provide an
environmental component. Each lesson is designed to take between 30 minutes and 90
minutes to complete and includes being outside and group work components.
The lessons follow the Understanding by Design (UbD) curriculum framework
created by Wiggins and McTighe (2011). Stage one of UbD is explaining the desired
results including standards, learning goals, and essential questions. In my lessons, the
standards are the Next Generation Science Standards (NGSS) that go with each lesson.
The learning goals are based on the standards and essential questions and are different
tasks that students should be able to complete by the end of the lesson. The essential
questions are pulled right from the PLTW Launch curriculum and are the same for the
entire module. Stage two of UbD is assessment. Each lesson has both items assessed for
learning and items assessed of learning. The items assessed for learning are formative

5

assessments. These assessments are what the teacher should be looking at to see if the
lesson is going according to plan or if some adjustments should be made. The
assessments of learning are more summative assessments. These assessments are what
should be looked at at the end of the lesson to see if the learning goals were achieved.
Some items may fall in both categories. Finally, the third stage of UbD contains the
learning plan. This includes a generic list of what will be accomplished in the lesson,
equipment list, and a more detailed lesson plan.
Students will be assessed on both how well they understand the material being
taught and how well they are able to use the communication, collaboration, and
problem-solving skills they will need for their future careers. In the PLTW Launch
curriculum, each student has a Launch Log to record observations, sketch ideas, and
answer questions. For each supplemental lesson, there are Launch Log pages that can be
added to students’ current Launch Logs. These worksheets can also be used as a
stand-alone. These lessons (minus kindergarten) also include some type of group-work
component and a rubric for students to self-assess their teamwork skills. There is also a
rubric attached to each lesson for teachers that includes ways to assess knowledge learned
as well as collaboration, communication, and problem-solving for each student.
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Module: Structure and Function
Grade: Kindergarten
Subject: Trees
Length: 30 Minutes
Adapted from Coyote’s Guide to Connecting with Nature by J. Young

Background
PLTW Module Recap: In this module, kindergartners are learning about structure and
function. They identify the structure and function of common classroom items and then
participate in two design challenges based on fairy tales (build a beanstalk and build a
three-little-pig house) while identifying structure and function. At the end of the module,
students design and build their own paintbrush.
Lesson Overview: In this lesson, students will be exploring the structure and function of trees.
After reviewing structure and function, students will be examining a tree and determining the
structure and function of their tree. Then, students will play a game to get to know their tree.

Desired Results
Established Goals:
K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how the shape
of an object helps it function as needed to solve a given problem.
Knowledge and Skills:
Students will be able to…
● understand the terms structure and
function.
● identify the structure and function of a
tree.
● sketch their tree.
● work with a partner to play get to know a
tree.

Essential Questions:
From PLTW Launch Curriculum
How can a step-by-step process help you
design or improve a solution to a
problem?
How do materials impact the structure and
function of an object?How does the
structure of an object impact its function?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Responses to group discussion on structure
and function
● Launch Log/Worksheet tree sketches
● Partner work observations
● Conclusion questions (orally as a group)

Assessments OF Learning:
● Teacher rubric
● Worksheet completion
● Conclusion questions (orally as
a group)
● Group discussions

Learning Plan
Learning Activities:
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Students will review with the teacher structure and function.
Students will go outside to observe a tree.
Students will sketch the structure of their tree.
Students will discuss the function of trees.
Students will draw one function of their tree.
If time allows, students will play get to know a tree.
Students will answer the conclusion questions in a discussion format.

Equipment Needed:
● Clipboards
● Pencils

Attached Resources:
● Worksheet

Optional Equipment:
● Coloring tools
● Blindfolds

Lesson Sequence:
Opening (5 minutes):
1. Review structure and function with students.
a. Structure is how something looks, function is what something does.
2. Using a common classroom material, ask students to identify its structure and its
function.
3. Explain that everything has structure and function, not just things made by engineers.
4. Pass out a clipboard and worksheet to each student.
Core (20-30 minutes):
1. Bring students outside to an area where there are enough trees for each student to
observe.
2. Have students sit on the ground. Hold a discussion about what is the structure of trees
in general (tall, strong, made of wood, brown, green leaves in summer, lots of
branches, has bark).
3. Have students find a tree and sketch the structure of their tree on their worksheet. They
may color it if they wish and materials are available.
4. After about 5 minutes, bring students back together.
5. Hold a discussion about the function of trees (what trees do). Functions could include
providing shade, provide homes for animals, provide air for us to breathe, make paper,
make wood to build with.
6. Have students draw one function of their tree.
7. If there is time, play get to know a tree.
a. Partner up students. One student will be blindfolded. Their partner should lead
them safely to a tree. The blindfolded student will feel the tree with their
hands. When they are ready, their partner will lead them back to the start. The
blindfolded student will remove their blindfold and try to find the tree they
were feeling. When they are correct, students switch places.
Closer (5 minutes):
1. Pull students back together.
2. Hold a discussion on the following questions (either whole group or turn and talk):
a. What was the structure of your tree?
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b. What did you draw for the function of your tree?
c. What was hard about the game? What was easy? (If applicable).
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
Structure and Function of Trees
Structure of tree (what tree looks like):
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Function of tree (what tree does)
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Rubric
Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their pictures
have good detail.

Student filled out
most of their
worksheet. Their
tree pictures have
some detail.

Student didn’t do
their tree pictures
or complete their
worksheet.

Teamwork

Student worked well with
their partner during the
game. They were a good
team player, were safe, and
were on task.

Student had some
struggles working
with their partner.
They were not
always safe or on
task.

Student did not
work well with
their partner. They
were not safe, on
task, and didn’t
work as a team.

Conclusion
Questions

Student contributed to
conclusion question
discussion.

Student didn’t fully
contribute to
discussion, but
knew a little.

Student did not
contribute to
discussion.
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Module: Pushes and Pulls
Subject: Wind

Grade: Kindergarten
Length: 60 Minutes (2
30 minute class periods)
Kite activity adapted from Coffee Cups and Crayons: Wind Activities for Kids

Background
PLTW Module Recap: In this module, students are studying pushes and pulls. They
investigate different kinds of pushes and pulls in stations before creating a device to help move
a pile of rocks to build a new playground.
Lesson Overview: In this lesson, students are going to explore a natural push, the wind.
Students will learn about the wind and then create kites with a partner.

Desired Results
Established Goals:
K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or
different directions of pushes and pulls on the motion of an object.
K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed
or direction of an object with a push or a pull.
Knowledge and Skills:Students will be able to…
● review what they know about pushes and
pulls.
● brainstorm things that we push and things
that we pull.
● learn about the wind.
● work with a partner to build a kite.

Essential Questions:
From PLTW Launch Curriculum
● In what ways do forces impact
your daily life?
● How are pushes and pulls related?
● How can a step-by-step process
help you design or improve a
solution to a problem?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Responses to group discussion on pushes
and pulls
● Launch Log/Worksheet idea sketches
● Partner work observations
● Conclusion questions (orally as a group)

Assessments OF Learning:
● Teacher rubric
● Worksheet completion
● Conclusion questions (orally as
a group)
● Group discussions

Learning Plan
Learning Activities:
- Students will review pushes and pulls with the teacher.
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Students will name some things that can cause a push or a pull.
Students will learn about a natural force, the wind.
Students will work with a partner to make a kite.
Students will test their kites.
Students will review what they learned with the teacher.
Students will answer conclusion questions orally as a group.

Equipment Needed:
● Empty plastic
water/pop bottle
● Balloon
● Bowl of hot water
● Construction paper
● Coloring utensils
● Wooden skewers
● Yarn
● Toilet paper rolls
● Tape
● Twist ties

Attached Resources:
● Launch
log/worksheet
● Teacher rubric

Optional Equipment:
● Wind, by Grace
Hansen. Found on
EPIC books at
https://www.getepic.c
om/app/read/25795

Lesson Sequence:
Before the lesson, either draw on each sheet of paper a large diamond or cut the paper into
large diamonds (one for each group of two students). Also cut a long piece of yarn for each
group.
Opening (10 minutes):
1. Review with students what a push and pull is (push moves something away from you,
pull moves something towards you). Have them show you with their hands a push and
a pull.
2. Have students give you some examples of things that can cause a push or a pull.
3. If not mentioned, ask students about wind. Is it a push or a pull?
4. Explain to students how wind is formed (The sun is really hot and it warms up the air
on earth. Hot air rises - which is why it’s always hotter upstairs in summertime. The
hot air rises up and this movement creates wind!)
a. If you have the resource, read Wind by Grace Hansen, found on EPIC books.
5. Show students an experiment to help illustrate this. Put a balloon on the top of a
water/pop bottle and show them the only thing inside is air. Put the bottle in a container
of warm water. The warm air will rise and inflate the balloon.
Core (40 minutes):
1. Explain to students that they are going to make kites to get pushed by the wind.
2. Show students how to make a kite.
a. Put two skewers in a cross shape and use a twist tie to secure together. Tape the
diamond onto the skewers. Tape a piece of yarn on the bottom and wrap it
around a toilet paper tube.
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3. Partner students up and have them make their kite as a team. You may need an extra
adult in the room to help. Or, you can walk students through each step as they are
creating.
4. Students can decorate their kites if there is time.
5. Students draw a picture of their finished kite on their worksheet/Launch Log.
6. On Day two, students test their kites.
7. Have students take turns getting their kites up in the air. While paper kites do not fly as
well as plastic kites, they should still get some air and be able to demonstrate how wind
pushes objects to students.
Closer (10 minutes):
1. Bring students back together to reflect on their kites. Have them complete the bottom
of their worksheet.
2. Ask who got their kite in the air. Discuss how the wind pushes the kites through the air.
3. Ask the conclusion questions for the students to discuss. They can either turn and talk
to their partners or discuss as a full group.
a. How does wind form?
b. What things get pushed by the wind?
c. Besides your kite, where did you see the wind working today?
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
My Kite

This is how my kite flew:
____________________________________
____________________________________
____________________________________
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Rubric
Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their picture
has good detail.

Student filled out
most of their
worksheet. Their
picture has some
detail.

Student didn’t do
their kite picture or
complete their
worksheet.

Teamwork

Student worked well with
their partner while building.
They shared materials and
took turns flying the kite.

Student had some
struggles working
with their partner.
They were not
always sharing or
taking turns.

Student did not
work well with
their partner. They
were not sharing or
taking turns.

Conclusion
Questions

Student contributed to
conclusion question
discussion.

Student didn’t fully
contribute to
discussion, but
knew a little.

Student did not
contribute to
discussion.
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Module: Light and Sound
Grade: One
Subject: Sound Maps
Length: 60 Minutes
Adapted from Project Learning Tree Pre K-8 Environmental Education Activity Guide

Background
PLTW Module Recap: In this module, students learn about light and sound. First, students
learn about how we hear sound. Then, they explore three sound stations to play with some
different sounds and simulate how sound comes from vibration. After this lesson, students will
explore light and color and then use their knowledge to design a device that can be used to
communicate for help if they are ever lost in the woods.
Lesson Overview: In this lesson, students will be exploring some sounds outside. They will
create two separate sound maps (one on the playground and one in the woods) and then work
with a partner to try to cross a natural obstacle course making as little noise as possible. After
students cross the course, they will reflect on why animals may not want to make much sound
and why we, as humans, should sometimes be quiet outside.

Desired Results
Established Goals:
PS4.A Wave Properties: Sound can make matter vibrate, and vibrating matter can make sound.
1-PS4-1 Plan and conduct investigations to provide evidence that vibrating materials can make
sound and that sound can make materials vibrate.
PS4.C Information Technologies and Instrumentation: People also use a variety of devices to
communicate (send and receive information) over long distances.
K-2-ETS1-3 Analyze data from tests of two objects designed to solve the same problem to
compare the strengths and weaknesses of how each performs.
Knowledge and Skills:
Students will be able to...
● review how we hear sound and that sound
is created by vibrations.
● listen to the sounds (both natural and
man-made) in two different areas outside
and map where they hear the sounds.
● compare/contrast two different sound
maps.
● work with a partner to try to cross a
designated area while making as little
sound as possible.
● understand why animals may want to be
quiet when in the woods.

Essential Questions:
From PLTW Launch Curriculum
● What are unique properties of
light?
● What are unique properties of
sound?
● How can people communicate
over a distance?

Assessment Evidence
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Assessments FOR Learning:
● Essential Questions
● Responses to group discussion on how we
hear sound
● Launch Log/Worksheet sound maps
● Group discussion comparing/contrasting
sound maps
● Group work observations
● Working with a partner to cross the obstacle
course

Assessments OF Learning:
● Student self-assessment group
rubrics
● Teacher rubric
● Worksheet completion
● Conclusion questions
● Group discussions
● Success in crossing the obstacle
course

Learning Plan
Learning Activities:
- Students will review what they know about sound.
- Students will create a sound map on the playground.
- Students will share the sounds they heard with a partner and the group.
- Students will create another sound map in the woods.
- Students will share the sounds they heard and compare to the first sound map.
- Students will work with a partner to strategize how to cross a natural obstacle course
while making as little noise as possible.
Equipment Needed:
● Clipboards
● Pencils
● Chart paper/markers

Attached Resources:
● Launch
log/worksheet pages
● Student and teacher
rubrics

Optional Equipment:
● None

Lesson Sequence:
Before the lesson, set up a natural obstacle course in the woods. Spread leaves and sticks over a
path and add some branches to crawl over/under.
Opening (10 minutes):
1. Review with students how we hear sound (things vibrating into our ears).
2. Students partner-share what some of their favorite sounds are. Then, they share with
the group..
3. Explain that we are going to practice listening to sounds outside today by making
sound maps. To make a sound map, students are going to sit and listen to what they
hear. When they hear a sound, they can either write or draw what they heard on their
paper in the general direction of where it came from.
4. Distribute worksheets, clipboard, and pencil.
Core (40 minutes):
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1. Students find a place on the playground and work on their sound map (the sounds can
either be natural or man-made).
2. After about five minutes, pull students together.
3. Students share with a partner some sounds they heard and then with the whole group.
Make a list of sounds that students heard on the chart paper.
4. Explain that the students are going to try this activity again but in the woods.
5. Brainstorm what kinds of sounds may be heard in the woods that will be different or
the same as the sounds heard on the playground.
6. Walk to the woods and repeat the activity.
7. Make a list of sounds that students heard on the chart paper.
8. Students compare and contrast the sounds they heard on the playground with the
sounds they heard in the woods.
9. Ask if anyone heard any animals (besides birds). If not, point out that one reason that
students may not have heard animals is because they are scared of us, but if we are
quiet and still for longer we may hear or see some small animals.
10. Brainstorm with students why else animals may be quiet in the woods (protection from
predators, able to hunt).
11. Explain that students are going to pretend to be animals and try to navigate an obstacle
course while making as little noise as possible. They have five minutes to work with a
partner to strategize the best way to move and then will get to try it out.
12. Partner students up and give them five minutes of planning.
13. Groups test out their strategy. As groups are testing, have the other students sitting with
their eyes closed. If sitting students can hear the group that is moving, they raise their
hand. Record how many times hands were raised for each group on the chart paper.
Closer (10 minutes):
1. Students reflect on how well they were able to move quietly with their partner.
2. Lead discussion on some different adaptations that animals have to move quieter.
3. Students answer conclusion questions and rate their group work.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
Sound maps
Playground

Woods
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Conclusion Questions
1.

2.

What was a sound you heard in the woods but not on
the playground? Draw a picture of it.

Draw one adaptation animals have to be quiet in the
woods.
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Rubrics
Student

Name: ______________

Partner: __________________________

I shared my ideas
with my partner.

I listened to my
partner’s ideas.

I feel like we worked
well as a team.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their sound
maps have good detail.

Student filled out
most of their
worksheet. Their
sound maps have
some detail

Student didn’t do
their sound maps or
complete their
worksheet.

Teamwork

Student shared their ideas
with their partner, listened
to their partners’ ideas, and
collaborated well with their
partner.

Student had some
struggles working
in their team.

Student did not
work well with
their teammates.
They did not share
ideas or were
dominating the
discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Light: Observing the Sun, Moon, and Stars
Subject: Cold and Warm Blooded

Grade: One
Length: 60 Minutes

Background
PLTW Module Recap: In this module, students are learning about the sun, moon, and stars.
They first learn about the sun through making sun trackers to observe the patterns of the sun.
Then, students learn about the moon and stars. In the end, students explore color-changing UV
beads and design and build a model of a playground out of cardboard to keep their beads
shaded as much as possible.
Lesson Overview: After learning about the sun, students are going to learn about cold-blooded
and warm-blooded animals. They will make animals out of playdough made with
thermochromic pigment and experiment where outside is the best for their animals to warm up.
Finally, they will play a game to learn about one of Minnesota’s most common cold-blooded
animals, the Blanding turtle.

Desired Results
Established Goals:
1-ESS1-2. Make observations at different times of year to relate the amount of daylight to the
time of year.
K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same problem to
compare the strengths and weaknesses of how each performs.
PS4.B: Electromagnetic Radiation – Objects can be seen if light is available to illuminate them
or if they give off their own light.
Knowledge and Skills:
Students will be able to...
● understand the difference between
cold-blooded and warm-blooded animals.
● use the patterns of the sun to predict
where cold-blooded animals gain the most
warmth.
● gain an understanding of the different
obstacles that our cold-blooded animals
face in their lives.
● through a running game, simulate how
cold-blooded animals gain their body
heat.

Essential Questions:
From PLTW Launch Curriculum
● What are some unique properties
of light?
● What are some unique properties
of the sun?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions

Assessments OF Learning:
● Student group rubrics
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●

●
●
●
●

Responses to group discussion on
cold-blooded and warm-blooded
animals
Launch Log/Worksheet sketches
Group work observations
Reflections on what went
well/improvements
Responses to turtle hurdle discussions

●
●
●
●

Teacher rubric
Worksheet completion
Conclusion questions
Where students place their
play-dough animal

Learning Plan
Learning Activities:
- Students will review what they know about the sun.
- Students will learn about cold and warm-blooded animals.
- Students will design and create a cold blooded animal out of play-dough.
- Students will place these animals in the sun and then play a game about Blanding
turtles, a common Minnesota cold-blooded animal.
- Students will reflect on the game and how we can protect our cold-blooded animals.
- Students will observe their cold-blooded animals that were set in the sun and reflect on
what their group did well and what their group could do better.
Equipment Needed:
● Playdough made with
thermochromatic
powder (powder
found on amazon.
You can sprinkle the
powder into the
playdough when
making it).
● Two different colors
of poker chips or
beans (about 100
total)
● Labels/name tags for
the hazards in the
game
● Cones or rope to
block off playing area
● 6 containers for turtle
hurdle game

Attached Resources:
● Playdough recipe
● Turtle hurdle
instructions
● PLTW Launch
Log/worksheet
● Rubrics

Optional Equipment:
● None

Lesson Sequence:
Before the lesson, set up the turtle hurdle game. The instructions are attached.
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Opening (10 minutes):
1. Ask students to share what they already know about the sun.
2. If not mentioned, explain that the sun is important to all life on earth, especially cold
blooded animals.
3. Explain the difference between cold and warm-blooded animals (cold-blooded animals
cannot regulate their own body heat and rely on the sun to warm them up. Reptiles,
fish, insects, and amphibians are cold blooded) and asks if students can brainstorm
some specific examples of cold-blooded animals.
4. Explain that the students will be making a cold-blooded animal and using their
knowledge of the sun and patterns of the sun, place it in a place where it can receive
the most sunlight.
Core (40 minutes):
1. Break the class up into partners and give each group time to brainstorm what kind of
animal they want to build and sketch their ideas on their worksheet.
- The animals may be real or imaginary, but has to be cold blooded
(fish, reptile, amphibian, or insect).
2. When groups are ready, distribute the thermochromic playdough to each group to build
their animals.
3. After all groups have created their animals, take the groups outside to place their
animal in the sun. Students should use their knowledge from their suntrackers and the
patterns of the sun to place their animal in an area that will absorb as much sun as
possible.
4. While the animals are sunning, play Turtle Hurdles (instructions attached).
5. After the game, have the students go to their animals and observe the changes that
occured in their animals.
Closer (10 minutes):
1. Students reflect on how much sun the animals that they built were able to absorb. They
discuss with their partner what went well and what they could do better.
2. Students share their reflection with the whole group.
3. Students answer conclusion questions and rate their group work.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
Sketch two cold-blooded animal ideas, circle your favorite.
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Conclusion Questions
1.

2.

Draw a picture of how the sun helps cold-blooded
animals stay warm.

Draw one hazard turtles face in their environment
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Rubrics
Student

Name: ______________

Partner: __________________________

I shared my ideas with
my partner.

I listened to my partner’s
ideas.

I feel like we worked
well as a team.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their idea
drawings have good detail.

Student filled out
most of their
worksheet. They
only drew one idea
with some detail.

Student didn’t draw
ideas or complete
their worksheet.

Teamwork

Student shared their ideas
with their partner, listened
to their partners’ ideas, and
collaborated well with their
partner.

Student had some
struggles working
in their team.

Student did not
work well with
their teammates.
They did not share
ideas or were
dominating the
discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Turtle Hurdle Instructions
Game from Project Wild: Minnesota - pages 161-164
Materials:
● Rope or cones to mark playing zone (hula-hoops optional)
● Poker chips or beans (two different colors - to represent lives and eggs about 50-75 of
each)
● Signs/name-tags for the hurdles
● Buckets/containers for nests and mortality zones
Set-up
1. Set up a large playing field as depicted below. Use ropes to or cones to block off different
areas. You can use hula hoops for the safe zones. Put four containers at the end of the
upland zone to simulate nests. Put one container in each of the mortality zones.

Game play:
1. Divide the class in half. Half of the class will be turtles and the other half will be limiting
factors.
2. Explain that one of the biggest groups of cold-blooded animals we have in Minnesota is
the Blanding turtle. Every summer, these turtles make a dangerous journey to lay their
eggs. Many of their eggs (80-90%) do not survive due to predators and other factors.
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3. Give each turtle 5 life tokens, represented by one color of poker chip/beans and 5 egg
tokens, represented by the other color.
4. Give each of the limiting factors a name-tag to determine what predator they are and how
many eggs/turtles they can take at a time. These predators have to stay in their area,
besides the nest predators. (These numbers can be adapted depending on the size of the
class).
a. Nest predators:
i.
1 Racoon - takes 2 eggs
ii.
1 Skunk - takes 1 egg
b. Upland predators
i.
1 farming - kills 1 turtle
ii.
2 racoons - 2 turtles
iii.
2 skunks - 1 turtle
c. Road
i.
2 cars - 1 turtle
d. Marsh
i.
2 great blue herons - 1 turtle
ii.
1 mink - 2 turtles
iii.
1 northern pike - 1 turtle
iv.
1 water pollution - 1 turtle
5. When the game starts, turtles must cross the hazards and lay an egg token in a nest
bucket. They can only lay two eggs at a time before they have to return to the start. If the
turtle is tagged by a hazard, they have to hand over that many life chips/beans. The
hazard must bring the chips/beans to the mortality buckets before tagging again. When a
turtle runs out of eggs, they can go to the survivor’s zone. Turtles are safe in the safe
zones. If a turtle runs out of lives, they must go to the mortality zone. The two nest
predators take as many eggs as indicated from the nest and deposits them in the mortality
zone.
6. After the game is over, discuss:
a. How many turtles and eggs did we start with?
b. How many are left?
c. How many eggs are in the nest?
d. How many eggs in mortality containers?
e. How many turtles are left?
f. How many turtles are in mortality containers?
g. What are some other hazards to turtles not mentioned in this game?
h. How does the sun play a factor in this situation?
i. How are we like cold blooded animals when we are playing this game?
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Play-Dough Recipe
From: I Heart Nap Time
https://www.iheartnaptime.net/play-dough-recipe/
MATERIALS
●

2 cups all-purpose flour

●

3/4 cup salt

●

4 teaspoons cream of tartar

●

2 cups lukewarm water

●

2 Tablespoons vegetable oil (coconut oil works too)

OPTIONAL: FOOD COLORING
INSTRUCTIONS
1. Stir together the flour, salt and cream of tartar in a large pot. Next add the water and oil.
If you’re only making one color, stir in the color now.
2. Cook over medium-heat, stirring constantly. Continue stirring until the dough has
thickened and begins to form into a ball. Remove from heat and then place inside a bowl,
gallon sized bag or onto wax paper.
3. Allow to cool slightly and then knead until smooth. If you’re adding colors after, divide
the dough into balls (for how many colors you want) and then add the dough into the
quart sized bags. Start with about 5 drops of color and add more to brighten it. Knead the
dough, while inside the bag so it doesn’t stain your hands. Once it’s all mixed together,
you’re ready to PLAY.
4. Store the play dough inside the bags to keep soft. If stored properly it will keep soft for
up to 3 months.
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Module: Material Science: The Properties of Matter
Subject: The Subnivean Zone

Grade: Two
Length: 60-90 Minutes

Background
PLTW Module Recap: So far, in this module, students have explored some young inventors
and the Engineering Design Process. Students have also learned the definition of matter and
how to describe different objects with color and texture. Students have learned the three states
of matter and how matter can change states in either a reversible or irreversible change. After
this lesson, students will do a temperature investigation with different materials and then create
coolers that will keep a popsicle frozen for one hour.
Lesson Overview: In this lesson, students will learn the word “insulator” and how it ties into
the properties of matter. They will then do an investigation to study the subnivean zone. The
subnivean zone is the area right where the snow meets the ground (sub - under, nivea - snow).
Because snow is a good insulator, the subnivean zone stays warm with ground heat - about 32
degrees all winter. Small animals such as mice, voles, shrews, and ground squirrels spend their
winters living in the subnivean zone and the snow also acts as great protection from predators.
However, some predators (weasels, foxes, and owls) have great hearing and can dive down into
the snow to capture their prey in the subnivean zone.

Desired Results
Established Goals:
2-PS1-2 Analyze data obtained from testing different materials to determine which materials
have the properties that are best suited for an intended purpose.
PS1.A Structure and Properties of Matter: Different properties are suited to different purposes.
ETS1.B Developing Possible Solutions: Designs can be conveyed through sketches, drawings,
or physical models. These representations are useful in communicating ideas for a problem’s
solutions to other people.
Knowledge and Skills:
Students will be able to...
● explain what the word insulator means.
● determine which materials work best to
emulate an animal’s fur.
● work together in a team.
● follow the Engineering Design Process to
create a well-insulated baby animal.

Essential Questions:
From PLTW Launch Curriculum
● Is it more important when
designing a consumer product
(toy, tool, or tennis shoe) to select
a material that looks good, a
material that will last a long time,
or a material that doesn’t cost too
much? Why?
● Why can some changes caused
by heating or cooling not be
reversed?

Assessment Evidence
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Assessments FOR Learning:
● Essential Questions
● Responses to the group discussion
about snow
● Launch Log/Worksheet sketches
● Group work observations
● Reflections on what went
well/improvements

Assessments OF Learning:
Student group rubrics
● Teacher rubric
● Worksheet completion
● Conclusion questions

Learning Plan
Learning Activities:
- Students will observe snow and brainstorm how to describe it using their knowledge of
the properties of matter.
- Students will learn about the subnivean zone and how snow is a good insulator for
animals.
- Students will work together in a team to create a well-insulated water bottle, simulating
a baby mammal, and then place it in the snow.
- Students will go on a nature walk, observing signs of the subnivean zone.
- Students will record the ending temperature of their bottle and discuss in groups what
they did well and what they can improve on.
Equipment Needed:
Attached Resources:
● Water bottle for each
● Student worksheets
group of three
or PLTW Launch Log
students (the small,
pages
thick, plastic
● Student group work
Gatorade bottles
rubric
work the best) plus
● Teacher rubric
one for the control.
● Chart paper and
markers
● Hot (or warm) water just from a sink will
do
● Thermometer that
will fit in the water
bottle for each group
● A variety of materials
students can pick
from to act as an
insulator such as
bubble wrap,
newspaper, cloth,

Optional Equipment:
● Screen and Amazon
prime (inclement
weather option)
● Over and Under the
Snow by Kate
Messner
● Pictures of mouse,
ground squirrel, vole,
and shrew
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●
●
●

tinfoil, plastic wrap,
or wax paper
Tape or glue
Whiteboard
Snow in a container

Lesson Sequence:
Opening (10 minutes):
1. Using snow, review states of matter with students.
2. Show the students the container of snow and ask them to brainstorm some words to
describe it
3. Explain that while we may think snow is cold, it actually can act as an insulator - like
our coats. It traps the heat of the earth at the earth and many animals, such as mice,
squirrels, voles, and ground squirrels, make their homes under the snow. If wanted,
show pictures of animals.
4. Explain that they are going to make some animals today to live under the snow and
stay as insulated as possible.
Core (45-60 minutes):
1. Put the students into groups.
2. Students brainstorm on their worksheet and sketch two ideas for insulating their water
bottle using the materials. They also decide which animal they want to be and what
their animal’s name is. While they are brainstorming, the teacher records each group’s
animal/name on chart paper.
3. When the group has their idea, they can start insulating their animal. Make sure the
water bottle caps can come off the bottles. It may be a good idea to put a time or
material limit on the building (10 minutes, two materials).
4. When all students are done building, students put their outside stuff on. While students
are getting ready, the teacher fills water bottles with warm/hot water and records the
temperature of each bottle on the chart. If there are enough thermometers, they can be
left in the bottles.
5. After heading outside, students decide where a good place to put their water bottle
would be.
(Make sure you are doing this in an area where the natural subnivean zone
won’t be disturbed such as a football field or the sides of a parking lot)
6. Teacher puts control water bottle out in the open and explains it
7. While the water bottles are sitting in the snow, teacher and students go on a subnivean
zone walk - ideally through the woods. Teacher show students how to identify where
an animal has gone into the subnivean zone - both through tracks and small holes in the
snow. Students see how many zones they can find (careful not to disturb the animal’s
homes!)
8. If it is too cold to go for a walk, teacher and students can go back inside and watch
season 7 episode 8 of Wild Kratz - Journey to the Subnivean Zone. It is available on
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Amazon Prime (for $2.99). This episode could also be used as a follow-up plan for a
later date. Teacher could also read Over and Under the Snow by Kate Messner.
Closer (10 minutes):
1. After the water bottles have been sitting in the snow for at least 20 minutes, students
collect their bottles and bring them inside.
2. Students take the ending temperature of their bottle and the teacher records it in the
chart (along with the control).
3. Students do the math to see how many degrees their water changed. They record this
on the worksheet.
4. Students record their groups strengths and weaknesses on the worksheet.
5. Students answer the conclusion questions on their worksheet and fill out the group
self-assessment rubric.
a. For question one, an insulator is a material that does not pass heat through
easily. An example would be foam, winter coats, or insulation.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
What type of animal are you?
Ground Squirrel

Mouse

Vole

Shrew

What is your animal’s name?
____________________________
Sketch two ideas on how to insulate your animal. Circle
your favorite.

Test out your invention! Then answer the following questions:
Starting temperature? _________ Ending temperature? _______
Change in temperature? __________
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What did you do well?
________________________________________________
________________________________________________
________________________________________________
What could you do better?
________________________________________________
________________________________________________
________________________________________________
Conclusion Questions
1.

2.

What does the word insulator mean? What makes a
good insulator?
____________________________________________
____________________________________________
____________________________________________
____________________________________________
How can you use what you learned today to build your
cooler?
____________________________________________
____________________________________________
____________________________________________
____________________________________________
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Rubrics
Student

Name: _____________ Group Members: ______________________
I shared my ideas with
my teammates.

I listened to my
teammate’s ideas.

I feel like we worked
well as a team.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their idea
drawings have good detail.
Student reflected on their
strengths and weaknesses.

Student filled out
most of their
worksheet. They
only drew one idea
with some detail.

Student didn’t draw
ideas or complete
their worksheet.

Teamwork

Student shared their ideas
with their teammates,
listened to their teammates’
ideas, and collaborated well
with their teammates. If
there were struggles, the
student was able to reflect
on those struggles.

Student had some
struggles working
in their team. They
weren’t able to
reflect on those
struggles.

Student did not
work well with
their teammates.
They did not share
ideas or were
dominating the
discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Material Science: Form and Function
Subject: Wildflower identification

Grade: Two
Length: 60 Minutes

Lesson adapted from PLTW Launch, Material Science: Form and Function, 2019

Background
PLTW Module Recap: So far, in this module, students have learned the words form and
function and observed man-made and natural materials. They described the form - or what the
objects look like and function - or what the objects do. In this lesson, they learn more about the
parts of a plant. After this lesson, students will learn about seeds and then develop a seed
spreader to help disperse seeds over a large area.
Lesson Overview: This lesson is adapted from activity two of the PLTW launch curriculum.
The pollination presentation and practice comes from the curriculum, but the wildflower
identification and dichotomous key is my own contribution.

Desired Results
Established Goals:
LS2.A Interdependent Relationships in Ecosystems: Plants depend on animals for pollination
or to move their seeds around.
LS.2-PS1-1 Plan and conduct an investigation to describe and classify different kinds of
materials by their observable properties.
Knowledge and Skills:
Students will be able to...
● model how animals pollinate plants.
● identify the parts of a plant and explain
their form and function.
● work together in a team to identify
different wildflowers.
● follow a dichotomous key to identify
flowers.

Essential Questions:
From PLTW Launch Curriculum
● How does the function of an
object influence its form?
● How does nature influence
design?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Responses and discussion of presentation
● Launch Log/Worksheet
● Partner work observations
● Observations of students using the
dichotomous key

Assessments OF Learning:
● Student partner rubrics
● Teacher rubric
● Worksheet completion
● Conclusion questions
● Flower identification
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Learning Plan
Learning Activities:
- Students learn about the parts of a plant and pollination, including how pollen spreads.
- Students simulate pollination
- Students learn how to use a dichotomous key
- Students use their knowledge of describing things and parts of a plant to identify
different wildflowers with a partner
Equipment Needed:
● Powerpoint presentation
PLTW Launch Presentation
● Paper plates (one per group of
three)
● Cooking flour
● Pipe cleaners
● Fake flowers (two for every
group of three students)
● Magnifying glasses
● Colored pencils

Attached Resources:
● Student worksheet
● Dichotomous Key
● Rubrics

Optional Equipment:
● Pictures of
wildflowers

Lesson Sequence:
Before class, go out to your school forest and label the 8 different wildflowers you are
identifying with numbers.
Opening (15 minutes):
1. Show the pollination and parts of a flower presentation. Talk about the parts of a flower
and how pollination works with the class as you work through the presentation.
2. Put the class into groups of three - explain that they are going to practice being
butterflies and pollinating plants together.
3. Give each group two fake flowers, a plate of flour, and a pipe cleaner.
4. Have the students dip their stamens in the flour. Then, have each member of the group
practice picking up the pollen from the stamen with the pipe cleaner and dropping it on
the pistil of another flower.
5. After each student has practiced a few times, have the students fill out part one of the
worksheet and clean up their spots.
Core (35 minutes):
1. Tell the students that not only do stamens and pistils help pollinate plants, but they also
help us identify different kinds of plants.
2. Show the students the dichotomous key and walk through how to use it step-by-step.
(It’s like a Choose Your Own Adventure book).
a. You always need to choose between the letters/colors. First, start with A. Look
at the flower and your three options for A(red) and pick which one fits. Then
look at the next letter under it. Pick which one. Follow until you get an answer.
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3. Tell the students they are going to go out to the school forest and practice using the key
to identify flowers. Each flower will have a number by it and the students have to
search for the flowers along the trail and identify the flower. Once the student thinks
they have the flower identified they can write the name next to the number. Remind
students not to pick anything and to just look with their eyes and magnifying glass.
Also remind students to stay on the trail.
4. Give each student a worksheet and clipboard. Students will go out to the forest and
work with a partner to look for and identify the eight different types of flowers in the
woods. They will also practice their observation skills to sketch their favorite
wildflower.
Closer (10 minutes):
1. Once everyone thinks they are done, go over the answers. You can either do this in the
classroom with pictures or out in the forest with the examples of flowers.
2. Have students complete the conclusion questions on the worksheet/Launch Log and
assess their teamwork on the group work rubric.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Dichotomous Key

Wildflower identification
Follow the Key to identify the 8 types of wildflowers! Write the type of
flower on your worksheet.
Hint - lines that are the same color are the choices you have.
What color is my flower?
A - White
How many stamens does it have?
B -Less than 8
Does it have 3 petals that are wider than your finger?
C - Yes
This is a Trillium
C - No
Go back to A
B - More than 8
Where do the leaves come from?
D - The Ground
Are the leaves large and have many bumps?

E - Yes
This is a Bloodroot
E - No
Go back to A
D - The stem
Are the leaves in groups of 3?
F - Yes
This is a Wood Anemone
F - No
Go back to A
A - Yellow
How many stamens does it have?
G - Many
Does it have leaves coming out of the ground?
H - Yes
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This is a Marsh Marigold
H- No
Go back to A
G - Zero
Does it have leaves along the stem that are hairy on the back?

I - Yes
This is a Dandelion
I - No
Go back to A
A- Purple/Pink
How many stamens does it have?
J - 5 or less
Do the leaves come out of the ground?
K - Yes
Do the petals have a hairy part near the
middle of the flower?
L - Yes
This is a Violet
L - No
Go back to A
K - No
Do the petals have darker pink lines on them?

M - Yes
This is a Spring Beauty
M - No
Go back to A
J- More than 5
Do the leaves come out of the ground and have three
lobes (parts)?
N - Yes
This is a Hepatica
N - No
Go back to A
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Student Worksheet

Name: ___________________
Label the parts of the flower
________________________
B.________________________
C.________________________
A.

Identify the flowers in the school forest. Write the name of the flower you
identify below.

Flower Number

1
2
3
4
5
6
7
8

Flower name
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Draw your favorite flower you observed below.

Conclusion Questions
1. What is pollen?

____________________________________________
____________________________________________
____________________________________________
2. Describe pollination. You may write a description or use sketches
with labels.
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Rubrics
Student

Name: ______________

Partner: __________________________

I shared my ideas about
the wildflowers with my
partner
I listened to my partner’s
ideas about the
wildflowers.
I feel like we worked well
as a team.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their sketches
have good detail.

Student filled out
most of their
worksheet. They
only drew with
some detail.

Student didn’t
sketch their favorite
flower or complete
their worksheet.

Teamwork

Student shared their ideas
with their partner, listened
to their partner's ideas, and
collaborated well with their
partner. If there were
struggles, the student was
able to work through them
with their partner

Student had some
struggles working
in their partner.
They weren’t able
to work through
their struggles.

Student did not
work well with
their partner. They
did not participate
or took over
without including
their partner.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Stability and Motion: The Science of Flight
Subject: How Do Birds Fly?

Grade: Three
Length: 60 Minutes

Background
PLTW Module Recap: So far in this module, students have learned about balanced and
unbalanced forces. They have also learned about the four forces in flight (lift, weight, drag, and
thrust). After talking about how birds fly, students will learn about gliders and design a glider
that can carry cargo to a country in need.
Lesson Overview: Students will be learning the science behind how birds are able to fly. After
watching a presentation about how birds fly, students will design a bird that can fly the farthest
distance.

Desired Results
Established Goals:
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and
unbalanced forces on the motion of an object.
3-PS2-2. Make observations and/or measurements of an object’s motion to provide evidence
that a pattern can be used to predict future motion.
Knowledge and Skills:
Students will be able to...
● learn about how birds fly.
● build a device that can simulate how birds
fly for a long distance.
● work together in a team.

Essential Questions:
From PLTW Launch Curriculum
● In what ways do forces impact
our world?
● How do balanced and unbalanced
forces affect aircraft flight?
● How can a step-by-step process
help you design or improve a
solution to a problem?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Responses and discussion of presentation
● Student sketches
● Launch Log/Worksheet
● Partner work observations
● Reflections on what went well/improvements

Learning Plan

Assessments OF Learning:
● Student groupwork rubrics
● Teacher rubric
● Worksheet completion
● Final bird designs
● Conclusion questions
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Learning Activities:
- Teacher will show presentation and talk with students about the science of bird flight.
- Students discuss the difference between airplane flight and bird flight.
- Students work in groups to plan and design a “bird” using the knowledge they have
gained.
- They should build some type of skeleton for their bird and then cover with a
material
- Students test birds outside to see whose can fly the farthest.
- Students reflect on the birds they build and their teamwork.
Equipment Needed:
● Measuring device
● Materials for building birds such
as
○ Straws
○ Skewers
○ Popsicle sticks
○ Paper
○ Newspaper
○ Craft feathers
○ Pipe cleaners
● Glue or tape

Attached Resources:
● Bird Powerpoint
How Birds Fly
● Student
worksheet/Launch Log
pages
● Rubrics

Optional
Equipment:
● None

Lesson Sequence:
Opening (10 minutes):
1. Review the four forces of flight with students (lift - up, weight - down, thrust forward, drag- backward). If doing PLTW Launch, students should know these forces
already. If not, you may have to explicitly teach these four forces to your students.
2. Show students the bird presentation and discuss as you go. Important points are in the
speaker notes of the presentation.
3. Lead the students in a discussion about how birds fly versus how airplanes fly. Help
students arrive at the conclusion that we designed airplanes based off of birds and their
flight abilities.
Core (45 minutes):
1. Tell students they are going to build a bird that can fly the farthest using the materials
provided.
2. Split the students into groups of three and show the materials that they have available
to them.
3. Have students sketch their ideas on their worksheets/Launch Logs. Students should
have some type of skeleton to their bird and a covering. Encourage them to think about
what they learned in the presentation to help them design a bird that can fly the
farthest. These birds are gliding - so they don’t need to flap their wings.
4. After groups have decided on their idea, they can grab their materials and start
building.
5. When students are done, have them bring their birds outside to test. Preferably in a
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football or baseball field where they can really get a good glide without hitting
anything.
6. Have students do three trials of how far their birds fly and record the data in their
Launch Log/Worksheet.
Closer (10 minutes)
1. Students reflect on their birds including what they did well and what they can improve
on and record their answers in their Launch Log/Worksheet. Students also answer the
conclusion questions.
2. If there is time, hold a whole class discussion about strengths and challenges in this
problem.
3. Students fill out group-work rubric on their way out of the room.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
Sketch two ideas on how to build your bird. Circle your favorite.

Test out your invention! Record distances below:
Try
1
2
3

Distance
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What did your group do well?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
What could your group do better?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
Conclusion Questions
1.

How do balanced and unbalanced forces help a bird fly?
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

2.

How is the way birds fly similar to airplanes? How is it different?
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
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Rubrics
Student

Name: ______________ Group members: __________________________
3

2

1

Ideas

I shared all my ideas with
my teammates.

I only shared some of
my ideas with my
teammates

I didn’t share any
of my ideas.

Listening

I listened to my
teammates when they had
an idea.

I only listened to my
teammates some of the
time.

I didn’t listen to
my teammates.

Teamwork

We worked well together
as a team. Everyone
helped and we all had a
job to do.

We worked pretty good
as a team. We had
some disagreements,
but we were able to
figure them out.

We didn’t work
well together at
all. We fought a
lot and were not
successful.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their idea
drawings have good detail.
Student reflected on their
strengths and weaknesses.

Student filled out
most of their
worksheet. They
only drew one idea
with some detail.

Student didn’t draw
ideas or complete
their worksheet.

Teamwork

Student shared their ideas
with their teammates,
listened to their teammates’
ideas, and collaborated well
with their teammates. If
there were struggles, the
student was able to reflect
on those struggles.

Student had some
struggles working
in their team. They
weren’t able to
reflect on those
struggles.

Student did not
work well with
their teammates.
They did not share
ideas or were
dominating the
discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Stability and Motion: Forces and Interactions
Subject: Endangered Animals and Simple Machines

Grade: Three
Length: 60 Minutes

Adapted from Counting on People. K-5 Activities for Global Citizenship by Population
Connection

Background
PLTW Module Recap: In this module, students are learning about forces and simple
machines. After they learn about simple machines, they are building a device with VEX kits
that can rescue a tiger that fell into a moat at the zoo.
Lesson Overview: This lesson combines simple machines and endangered animals. Students
are going to reflect on how mining is important, but can also destroy habitats and lead to
animal endangerment. Students are also going to review simple machines by labeling simple
machines that are used in mining equipment.

Desired Results
Established Goals:
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.
Knowledge and Skills:
Students will be able to...
● identify simple machines in mining
equipment.
● investigate why mining is important to
our society.
● reflect on the environmental impacts of
mining.
● communicate ideas with a partner.
● identify how different products we use
come from mining.

Essential Questions:
From PLTW Launch Curriculum
● In what ways do forces impact
your daily life?
● How do machines make life
easier?
● How can a step-by-step process
help you design or improve the
solution to a problem?

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Responses and discussion of presentation
● Sorting of materials
● Launch Log/Worksheet
● Partner work observations

Assessments OF Learning:
● Student groupwork rubrics
● Teacher rubric
● Worksheet completion
● Reflections on the effect of
mining
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●

●

Reflections on mining practices

Conclusion questions

Learning Plan
Learning Activities:
- Students discuss mining as a whole group and think about products received from
mining.
- Students “mine” for materials in the snow/sand.
- Students reflect on what materials they use that were mined.
- Students identify simple machines in mining equipment.
- Students “mine” for chocolate chips in cookies.
- Students reflect on mining, habitat loss, and sustainable mining.
Equipment Needed:
● Frozen water balloons with
different resources written on
them - can have multiple of each
○ (Gold, aluminum, oil,
clay, tin, talc, lead,
nickel, silver, coal, salt,
sulfur, quartz, copper,
iron, graphite, diamond)
● Examples of products made of
those materials - materials listed
are in same order of list above
○ (first place medal, pop
cans, plastic, pottery,
soup cans, crayons,
pipes,
nickles/paperclips,
silverware, coal, salt,
matches or rubber,
electronics, pennies,
hammer/nails, pencil,
jewelry)
● Hard chocolate chip cookies
● Toothpicks
● Pencil

Attached Resources:
● Student
worksheet/launch
log pages
● Mining grid

Optional
Equipment:
● Pictures of
products if
examples
aren’t
available

Lesson Sequence:
Before class, throw the balloons into a snowy field or sand pit. Try not to disturb the snow/sand
by walking in it. Lay out the pictures or examples of materials next to the area where you are
working.
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Opening (10 minutes):
1. Review the PLTW design problem with your students (Tiger in zoo is trapped in moat.
Tigers are endangered animals).
2. Have a discussion about how animals go endangered (make sure that habitat
destruction is discussed).
3. Tell students that one way that habits can be destroyed is by mining. However, mining
is also crucial to our society.
4. Lead a discussion on what mining is and the things that we mine out of the ground.
5. Have students turn to a partner and brainstorm some products that we have because of
mining.
Core (45 minutes):
1. Take students outside to where the balloons are spread out. Have them observe what
the field/sand looks like.
2. Partner up students. Instruct them to work with this partner to dig out a balloon and
then put it by what product they think we use that resource for.
3. After students dig up all balloons and sort, observe what the field looks like now. There
should be a bigger disturbance than before.
4. Either outside, or back in the classroom, go through the different resources and what
products are made from them.
5. Have students complete the first part of the worksheet with their partner, if needed
review simple machines.
6. When students have finished the first part of their worksheet, give each group of
partners the mining grid, a cookie, and two toothpicks per group.
7. Have the students place the cookie anywhere on their grid and draw a circle around it.
8. Tell the students that their job is to get as many chocolate chips out of the cookie as
they can. They may not use their hands, just the toothpicks. They also may not push
any crumbs away from where they land.
9. When time is up or students are done, have them draw another circle around all of their
cookie crumbs and dump the crumbs into the garbage.
Closer (10 minutes)
1. Have students reflect with their partners through part two of their worksheet.
2. Students share reflections with the whole class.
3. Discuss how mining is important, but how we need to practice safe mining.
4. Students do conclusion questions and fill out their partner work rubric.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Student Worksheet

Name: ____________________
Part One
Look at the image of mining equipment:

US Department of Energy, in public domain

1.

Circle the simple machines you see in the picture:

Inclined plane

Lever

Pulley

Wedge

Screw

Wheel and Axle

2.

Label three simple machines in the picture.

3. What are three products you used today that are made from mined
materials? What material was mined to make those products?
Product

Material
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Part Two - Reflection
What natural resources were affected by mining your cookie?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
How can you put your cookie back together again? Would it look the same?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
If we were to mine a different cookie, what would we do differently?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
Conclusion Questions
1.

How can mining lead to habitat loss?
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

2.

What can we do to help protect the environment when it comes to
mining?
________________________________________________________
________________________________________________________
________________________________________________________
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Rubrics
Student

Name: ______________

Partner: __________________________

3

2

1

Ideas

I shared all of my
ideas with my
partner.

I only shared some of my
ideas with my partner.

I didn’t share any of
my ideas.

Listening

I listened to my
partner when they
had an idea.

I only listened to my
partner some of the time.

I didn’t listen to my
partner

Teamwork

We worked well
together as a
partnership.
Everyone helped
and we all had a job
to do.

We worked pretty good as
a team. We had some
disagreements, but we
were able to figure them
out.

We didn’t work well
together at all. We
fought a lot and were
not successful.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their reflection
had a lot of thought to it.

Student filled out
most of their
worksheet. Their
reflection had some
thought to it.

Student didn’t
complete their
worksheet.

Teamwork

Student shared their ideas
with their partner, listened
to their partner’s ideas, and
collaborated well with their
partner. If there were
struggles, the student was
able to work though it with
their partner.

Student had some
struggles working
with their partner.
They weren’t able
to completely work
though their
struggles.

Student did not
work well with
their partner. They
did not share ideas
or were dominating
the discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Energy: Collisions
Subject: Wind Powered Boats

Grade: Four
Length: 90 Minutes - can be
broken up into two class periods

Background
PLTW Module Recap: In this module, students are learning about collisions through learning
about different types of energy. First, they learn about potential and kinetic energy. Then, they
learn about potential and kinetic energy in relation to speed and distance. Students then learn
about collisions and then design a restraint system for a car to protect an egg when it rolls
down a ramp into a wall.
Lesson Overview: In this lesson, students explore potential and kinetic energy in the form of
wind energy. This lesson is designed to be done after students learn about potential and kinetic
energy and how speed is related to both. They will read about wind energy, review what they
know about potential and kinetic energy, and then work together in a group to design a boat
that is powered by the wind. If there is availability, students will also look at a wind turbine.
About Wind Turbines: The potential energy in wind turbines lies in how fast the wind is
blowing. The more wind, the faster the blades can move, converting the potential energy into
kinetic energy. The spinning blades turn a generator to convert that kinetic energy into
electrical energy to power our homes and businesses.

Desired Results
Established Goals:
4-PS3-1 Use evidence to construct an explanation relating the speed of an object to the energy
of that object.
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.
PS2.A Forces and Motion: The patterns of an object’s motion in various situations can be
observed and measured; when that past motion exhibits a regular pattern, future motion can be
predicted from it.
Knowledge and Skills:
Students will be able to...
● review what they know about potential
and kinetic energy.
● read an article to learn more about wind
energy.
● communicate learnings from articles with
a large group.
● communicate design ideas with a team.

Essential Questions:
From PLTW Launch Curriculum
● How are potential and kinetic
energy related?
● What happens to energy during a
collision?
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●

●

use understandings of wind energy and
potential and kinetic energy to build a
wind powered boat.
reflect on the strengths and weaknesses of
their design.

Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Discussion of article, both with partner and
large group
● Idea sketches
● Partner work observations
● Reflections on what went well/improvements
● Wind turbine discussion (if applicable)

Assessments OF Learning:
● Student groupwork rubrics
● Teacher rubric
● Worksheet completion
● Reflections on wind energy
and where potential and
kinetic energy is found in
relation to wind energy.
● Conclusion questions.

Learning Plan
Learning Activities:
- Students review what they know about potential and kinetic energy.
- Students partner-read the Wind Energy document and discuss.
- Teacher makes a list of important facts the class collectively learned from the article.
- Teacher explains the wind powered boat STEM challenge and splits students into
groups.
- Teacher goes over the materials for the challenge.
- Students make a plan and build boats.
- Students test boats..
- If resources are available, students and teacher go to look at wind turbine.
Equipment Needed:
● Chart paper/whiteboard
● Boat materials
○ Cardboard
○ Popsicle sticks
○ Corks
○ Skewers
○ Paper
○ Tin foil
○ Plastic Wrap
● Hot glue and glue guns
● Tub of water
● Timers

Attached Resources:
● Article
● Worksheet/Launch
log pages
● Rubrics

Optional
Equipment:
● Wind turbine
● Fan
● Video on
wind energy:
https://www.
youtube.com/
watch?v=Z5c
50-_hcD0
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Lesson Sequence:
It is best to test the boats on a windy day. However, if the wind isn’t blowing enough or if it
isn’t blowing in the right direction, you may use a fan to simulate wind instead.
Opening (15 minutes):
1. Review with students what they know about potential and kinetic energy and how
speed is related to those two types of energy.
2. Explain that we are going to look at potential and kinetic energy in an alternative
energy source today, wind.
3. Distribute the wind articles for students to partner read.
4. When students are done reading the article, students discuss the questions with their
partner.
5. Pull groups back together and have a large group discussion on what they learned.
Record answers on whiteboard/chart paper.
Core (45-60 minutes):
This can be broken up into two days if needed (building one day and testing the next).
1. Explain the design challenge to students
a. Students are going to build a wind powered boat. They can use any material
provided on the table. Their boat is going to need to travel a set distance
(length of the tub) powered by the wind. If it is not a windy day, a fan can be
used instead.
2. Break the students up into teams of 3.
3. Students work as a team to sketch two ideas for their boats and decide on their favorite.
4. Students build their boats (you can decide if students can run the hot glue themselves
or if you want to run it).
5. When students are ready, they take their boats outside to the water to test them.
6. Students place their boats in the water and time how long it takes their boat to get to
the other end.
7. Students test their boats three times, in between tests students are allowed to make
changes to their boats if they wish.
Closer (20 minutes)
1. Reflect with students where the potential and kinetic energy was in their boat design.
2. If available, take students to a wind turbine to look at where the potential and kinetic
energy is in that energy source.
a. Potential is in the wind, kinetic is in the turning of the blades. The more
potential energy, the faster the blades turn and the more energy is produced.
b. If no wind turbine is available, students can watch the video on wind turbines
and wind energy.
3. Students reflect with their group what they did well and what they did better.
4. Students answer conclusion questions and fill out group work rubrics.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Wind Article
From Project Learning Tree Pre K-8 Environmental Education Learning Guide, page 172

Wind Energy
Wind is created by the sun’s uneven heating of the Earth’s surface. THe
sun’s energy heats the air, causing it to rise. Heavier, colder air rushes in to take
the place of the lighter, warmer air and creates wind.
Wind was one of the earliest forms of energy that people learned to use,
moving sailboats through the water, and powering mills and to grind grain.
Farmers have been using wind energy for many years to pump water from wells.
Today, wind is also used to generate electricity.
Large numbers of wind turbines are grouped together in “wind farms.”
They are designed to catch the high speed winds that blow throughout the year.
These wind turbines look like enormous airplane propellers. When the blades spin,
they turn a generator that makes electricity.
California has the largest number of wind farms in the United States. Other
countries are also advancing in this field, including Germany, India, Denmark, and
Spain.
Because the wind does not blow all the time, wind turbines are not able to
continuously generate electricity. When they are turning, the wind turbines
generate a lot of electricity - just three of California’s wind farms can power the
entire city of San Francisco.
Wind turbines do not pollute and can be placed near residences,workplaces,
agriculture, and ranches. However, wind farms are expensive to install, noisy,
hazardous to some birds, and take up a lot of land. Also, they can only be built in
the few places that have the right wind conditions.
Questions to discuss
1. What did you learn from this article?
2. What is one thing that surprised you in this article?
3. Do you think wind energy is a good source for the United States to invest
in?
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Student Worksheet

Name: ____________________
Sketch two ideas on how to build your wind powered boat.

Test out your invention! Record your times below:
Try
1
2
3

Time

65

What did your group do well?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
What could your group do better?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
Conclusion Questions
1.

Draw a picture of your finished boat. Label where the potential and
kinetic energy are in the picture.

2.

How does potential energy relate to speed and energy?
*Hint - think about the blades on a wind turbine
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
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Rubrics
Student

Name: ______________

Group members: __________________________

3

2

1

Ideas

I shared all of my ideas
with my teammates.

I only shared some of
my ideas with my
teammates.

I didn’t share any
of my ideas.

Listening

I listened to my
I only listened to my
teammates when they had teammates some of
an idea.
the time.

I didn’t listen to my
teammates

Teamwork

We worked well together
as a team. Everyone
helped and we all had a
job to do.

We didn’t work
well together at all.
We fought a lot and
were not
successful.

We worked pretty
good as a team. We
had some
disagreements, but we
were able to figure
them out.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their reflection
had a lot of thought to it.

Student filled out
most of their
worksheet. Their
reflection had some
thought to it.

Student didn’t
complete their
worksheet.

Teamwork

Student shared their ideas
with their team, listened to
their team’s ideas, and
collaborated well with their
team. If there were
struggles, the student was
able to work though it with
their team.

Student had some
struggles working
with their team.
They weren’t able
to completely work
though their
struggles.

Student did not
work well with
their team. They
did not share ideas
or were dominating
the discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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Module: Energy: Conversions
Subject: Solar Power and Solar Ovens

Grade: Four
Length: 90 Minutes - can be
broken up into two class periods

Background
PLTW Module Recap: In this module, students are learning about different types of energy
and how we convert energy to meet human needs or wants. Along with learning about different
energy forms (electric, thermal, chemical, nuclear, mechanical, and light) students learn about
energy sources (coal, oil, solar, wind). Then, using what they have learned about energy,
students design a machine that can move and unload boxes of food at a food pantry.
Lesson Overview: In this lesson, students explore solar energy more in depth. This lesson is
designed to be done after students learn about energy forms and energy sources. They will read
about solar energy, review what they know about energy and the sun, and then work together in
a group to design a solar oven that can cook a s’more. If there is availability, students will look
at solar panels and reflect on their design.
About Solar Panels: Solar panels (used for electricity) are made of photovoltaic cells (PV
Cells). These cells absorb sunlight and then convert the sunlight into direct current (DC). This
energy is used to power homes/businesses and then the rest is transferred and stored on a “grid”
where other people can access it for their homes. Solar panels work even if the sun isn’t shining
and can produce a ton of energy (Richardson, 2020).

Desired Results
Established Goals:
4-PS3-2 Make observations to provide evidence that energy can be transferred from place to
place by sound, light, heat, and electric currents.
4-PS3-4 Apply scientific ideas to design, test, and refine a device that converts energy from
one form to another.
Knowledge and Skills:
Students will be able to...
● read an article to learn more about solar
energy.
● communicate learnings from articles with
a large group.
● communicate design ideas with a team.
● use understandings of solar energy to
build a solar oven to cook a s’more.
● reflect on the strengths and weaknesses of
their design.

Essential Questions:
From PLTW Launch Curriculum
● How are energy conversion and
transfer related?
● How can humans use energy
conversion and transfer to meet
needs and wants?
● How is usable energy converted
from resources in your area?
● What are some energy
conversions that take place to
create usable energy in a
community?
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Assessment Evidence
Assessments FOR Learning:
● Essential Questions
● Discussion of article, both with partner and
large group
● Idea sketches
● Partner work observations
● Reflections on what went well/improvements
● Solar panel discussion (if applicable)

Assessments OF Learning:
● Student groupwork rubrics
● Teacher rubric
● Worksheet completion
● Reflections on solar energy
● Conclusion questions

Learning Plan
Learning Activities:
- Students review what they know about energy.
- Students partner-read the Solar Energy document and discuss.
- Teacher makes a list of important facts the class collectively learned from the article.
- Teacher explains the solar oven STEM challenge and splits students into groups.
- Teacher goes over the materials for the challenge.
- Students make a plan and build ovens.
- Students test ovens..
- If resources are available, students and teacher go to look at solar panels.
Equipment Needed:
● Chart paper/whiteboard
● A pizza box for each group with
a flap cut out of the top (see how
to build a solar oven document)
● Tin foil
● Saran wrap
● Black construction paper
● Aluminum pie plates or plates
covered in foil
● S’mores ingredients (Mini
marshmallows melt faster and
work better)
● Thermometers
● Hot glue and glue gun(s)
● Timers

Attached Resources:
● Article
● Worksheet/Launch
log pages
● Rubrics
● How to build a
solar oven

Optional
Equipment:
● Solar panels
● Video on
solar energy:
https://www.
youtube.com/
watch?v=x4
CTceusK9I

Lesson Sequence:
Opening (15 minutes):
1. Review with students what they know about energy (energy types, how does energy
convert between sources, alternative forms of energy).
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2. Distribute the solar articles for students to partner read.
3. When students are done reading the article, students discuss the questions with their
partner.
4. Pull groups back together and have a large group discussion on what they learned.
Record answers on whiteboard/chart paper.
Core (45-60 minutes):
1. Explain the design challenge to students.
a. Students are going to build an oven out of a pizza box. They need to use black
paper, tin foil, and saran wrap to cover all surfaces of the box (lid, opening,
and bottom). Students can decide what goes where based on what they know
about the sun and the properties of the materials.
2. Students work as a team to sketch two ideas for their oven and decide on their favorite.
3. Students build their ovens (you can decide if students can handle hot glue/glue guns or
if you need to run the glue.)
4. When students are ready, they take the starting temperature in their box and record it
on their worksheet.
5. Students take their ovens outside and find a good spot to place them.
6. Distribute the s’mores materials (bottom cracker with chocolate and 2-3 mini
marshmallows on the chocolate) to each group on a pie-tin or plate covered in tin foil.
7. Students put their s’mores in their ovens and they start the timers. After 15 minutes,
they check the temperature inside their oven and record it. After 30 minutes, the
s’mores should be cooked. Students take the final temperature of their box, record it,
and then can enjoy their s’more.
a. While solar ovens are cooking, you have some options. If there are solar panels
available close to the school, you should walk to them and examine them (from
a distance). Students should notice how the panels are black to best absorb sun
and that they are usually placed where they can absorb the most sun (facing
south). If there are no solar panels available, students can watch the solar panel
video and then go for a nature walk in the woods, noticing the patterns of the
sun. If you are not around your ovens to check the halfway temperature - that
is okay.
Closer (10 minutes)
1. Students reflect with their group what they did well and what they did better.
2. Students answer conclusion questions and fill out group work rubrics.
Template adapted from Understanding by Design, written by Wiggins and McTighe (2011)
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Solar Article
From Project Learning Tree Pre K-8 Environmental Education Learning Guide, page 171-172

Solar Energy
Solar energy is created in the sun’s hot core. All the energy in fossil fuels,
wood, food, wind, and most waterpower originally comes from the sun.
Solar energy can be used directly to heat buildings and water, and to
provide light. These uses are usually inexpensive, efficient, and non-polluting.
Solar energy can also be used to produce electricity. In a solar power plant, large
mirrors focus the sun’s energy onto water pipes. The water boils and produces
steam, and then the steam turns a turbine to generate electricity.
Solar energy is also used to power solar cells, or photovoltaic cells. When
light from the sun hits the special materials in a photovoltaic cell, electrical energy
is produced. Small appliances, such as calculators can be powered this way. When
panels of photovoltaic cells are arranged together, they can produce enough energy
to power homes, businesses, cars, satellites, and spacecraft. The problem with this
kind of power plant is that it cannot make electricity at night or when it is cloudy,
However, electricity made from solar energy can be stored in batteries for use
when the sun is not shining.
The sunny American Southwest is a prime area for generating solar
electricity. Currently, solar energy provides about one percent of the electricity
consumed in the United States. Projects are also underway to produce solar energy
in other parts of the world.
Solar energy is very clean. In most cases a solar power plant produces little
pollution, and using the sun’s energy to generate electricity does little harm to the
environment. Solar energy systems can be used anywhere the sun shines and are
best in areas with a large number of sunny days per year. However, solar energy
can be a very expensive way to produce energy in large quantities because of the
cost of solar collection systems. Also, solar power plants require a large amount of
open land.
Questions to discuss
4. What did you learn from this article?
5. What is one thing that surprised you in this article?
6. Do you think solar energy is a good source for the United States to invest
in?
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Student Worksheet

Name: ____________________
Sketch two ideas on how to build your solar oven.

Test out your invention! Record temperatures below:
Time
0
15 minutes
30 minutes

Temperature
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What did your group do well?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
What could your group do better?
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
Conclusion Questions
1.

Why is solar energy a good energy source to use?
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

2.

How does a solar panel transfer energy?
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
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Rubrics
Student

Name: ______________

Group members: __________________________

3

2

1

Ideas

I shared all of my ideas
with my teammates.

I only shared some of
my ideas with my
teammates.

I didn’t share any
of my ideas.

Listening

I listened to my
teammates when they had
an idea.

I only listened to my
teammates some of the
time.

I didn’t listen to
my teammates

Teamwork

We worked well together
as a team. Everyone
helped and we all had a
job to do.

We worked pretty good
as a team. We had some
disagreements, but we
were able to figure
them out.

We didn’t work
well together at
all. We fought a
lot and were not
successful.

Teacher
Student: __________________________
3

2

1

Launch
Log/Worksheet

Student filled out worksheet
completely. Their reflection
had a lot of thought to it.

Student filled out
most of their
worksheet. Their
reflection had some
thought to it.

Student didn’t
complete their
worksheet.

Teamwork

Student shared their ideas
with their team, listened to
their team’s ideas, and
collaborated well with their
team. If there were
struggles, the student was
able to work though it with
their team.

Student had some
struggles working
with their team.
They weren’t able
to completely work
though their
struggles.

Student did not
work well with
their team. They
did not share ideas
or were dominating
the discussion.

Conclusion
Questions

Student answered both
conclusion questions
accurately.

Student only
answered one
conclusion question
accurately.

Student did not
answer their
conclusion
questions.
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How To Make a Solar Oven
Adapted from: Teaching With Jennifer Findley
https://jenniferfindley.com/solar-oven-project/
1. Start with a clean cardboard pizza box.

2.
3.
4.
5.
6.
7.

On the cover of the box, draw a square one inch in from the edges.
Cut the square on three sides but leave the top attached to make a flap.
Cover the inside of the flap with tin foil and secure it.
Line the bottom of the box with black paper.
For max efficiency, line the inside sides of the box with tin foil.
Cover the opening with saran wrap. You want this to be as tight as possible.

75

Sources
American Forest Foundation. (2004). Project learning tree: environmental education
activity guide: Pre K-8. Washington, DC: American Forest Foundation.
Baranyai, K., & Prinsley, R. (2015). STEM skills in the workforce: What do employers
want? Report No. 9. Retrieved from the Australian Government Office of the
Cheif Scientist:
https://www.researchgate.net/profile/Roslyn_Prinsley/publication/320854621_S
TEM_Skills_in_the_Workforce_What_do_Employers_Want_Office_of_the_Chi
ef_Scientist_Occasional_Paper_Office_of_the_Chief_Scientist_Canberra/links/5
9fe7911aca272347a27c261/STEM-Skills-in-the-Workforce-What-do-EmployersWant-Office-of-the-Chief-Scientist-Occasional-Paper-Office-of-the-Chief-Scient
ist-Canberra.pdfPLTW Launch. (2019). Retrieved February 22, 2019, from
https://www.pltw.org/our-programs/pltw-launch.
Elliot, D., Hall, S., Lewin, J, & Lowden, K. (2011). Employers perception of the
employability skills of new graduates. Retrieved from the Edge Foundation at
https://www.educationandemployers.org/wp-content/uploads/2014/06/employabi
lity_skills_as_pdf_-_final_online_version.pdf
EPA. (2018). What is Environmental Education? Retrieved from
https://www.epa.gov/education/what-environmental-education.
Fridley, J. (2019). Solar Oven Project with Free Printables. Retrieved from
https://jenniferfindley.com/solar-oven-project/
Garner, P. W., Gabitova, N., Gupta, A., & Wood, T. (2017). Innovations in science

76

education: infusing social emotional principles into early STEM learning.
Cultural Studies of Science Education, 13(4), 889–903. doi:
10.1007/s11422-017-9826-0
Hansen, G. (2016). Wind. Minneapolis: Abdo Kids.
Messner, K., & Neal, C. S. (2014). Over and under the snow. San Francisco: Chronicle
Books.
Metz, S. (2014). Engineering a New World. Science Teacher, 81(9), 6. doi:
0.2505/4/tst14_081_09_6
Nye, J. (2018). The BEST homemade playdough recipe - I Heart Naptime. Retrieved
from https://www.iheartnaptime.net/play-dough-recipe
PBS. (2017, July 26). Journey to the Subnivean Zone. Wild Kratts. Retrieved from
https://www.amazon.com/gp/video/detail/B00M4JHPEE/ref=atv_dp_season_sele
ct_s7
Population Connection. (2016). Mining for Chocolate. Counting on People. K-5 Activities
for Global Citizenship. Retrieved from
https://populationeducation.org/sites/default/files/mining-for-chocolate.pdf
Project Learning Tree. (n.d.). Why Environmental Education is Important. Retrieved
from https://www.plt.org/about-us/why-environmental-education-is-important/.
Richardson, L. (2020). How Do Solar Panels Work? Step by Step Guide: EnergySage.
Retrieved from https://news.energysage.com/solar-panels-work/
Science Learning Hub. (2011). How birds fly. Retrieved from
https://www.sciencelearn.org.nz/resources/303-how-birds-fly

77

Sheakoski, M. (2015). Wind Activities for Kids. Retrieved from
https://www.coffeecupsandcrayons.com/wind-activities-for-kids/
[signalfly1]. (2010). How Solar Energy Panels Work [Video]. YouTube.
https://www.youtube.com/watch?v=x4CTceusK9I
[Student Energy]. (2014). Wind Power 101 [Video]. YouTube.
https://www.youtube.com/watch?v=Z5c50-_hcD0
Swanson, A. (2003). Project Wild Minnesota: K-12 curriculum & activity guide
Minnesota-based supplemental activities. St. Paul, MN: Minnesota Dept. of
Natural Resources.
Wiggins, G. P., & McTighe, J. (2008). Understanding by design. Alexandria, VA:
Association for Supervision and Curriculum Development.
Young, J., Haas, E., McGown, E., & Louv, R. (2016). Coyotes guide to connecting with
nature. Santa Cruz, CA: OWLLink Media.

