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Final 

STEAM 

Challenge

4

3

2

1 Research and Brainstorm

What questions do you have?  Where 

can you find answers?  Brainstorm and 

research ideas for a solution.

Design and Build 

Sketch your design.  What purpose will 

each part serve?  What materials will 

work best?  Build your team design.

Test and Improve 

How will you test your design?  What 

data will you record?  Now, test your 

design.  Ask for feedback.  How can you 

improve your design?  Then, modify 

your design and try again.

Plan and make a presentation about 

your device.  Present to an audience.  

What did you learn?

Reflect and Share 

Constraints: What are your limits? 

How much time, space, and materials 

do you have?

Criteria: What must your design do? 

Are there any parts it must have?

Define the Problem 

Identify a problem at your school or in your community.  

Gather ideas for solutions.  Choose one device for your 

project.
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The organs were then cleaned, treated with resin, wrapped in linen, and placed in canopic jars.  The jars were placed in the tomb.  The chest was rinsed with wine, filled with spices, and stuffed with linens.  Then, the body was filled and covered with a powder called natron.  It was left to dry for 40 days.
When it had dried, embalmers removed the stuffing.  Then, 

they packed it with fresh natron and linens soaked in resin.  
They filled the body with sawdust and coated it with resin.At last, it was time to wrap the body.  This was a long, sacred 

process.  Much linen was needed.  The embalmers prayed and 
cast spells as they wrapped.  Amulets were placed among the 
wraps for protection.

Pyramids
After a body was wrapped, it was placed in a pyramid.  The base of each pyramid is a perfect square.  Each corner is a right angle.  

The builders used right triangles made of rope and wood as measuring tools.  They placed a triangle at each corner to plot out the square base.  Then, they used rope to measure each side and made them equal.

Mathematics

canopic jars

natron

amulets

These men wrap a body in linens.

drawing of the Great Pyramid of Giza from above

54

The Incredible Inka
Hundreds of years ago, the Inka Empire was the largest 

empire on Earth.  It stretched for more than 3,200 kilometers 
(2,000 miles) along the west side of South America.

The Inka were great builders.  They had no iron or steel.  
They made palaces of stone and gold.  They built cities on the 
sides of mountains.  Their walls still exist in places that were 
part of their empire.

The Inka also used their building skills to create roads.  
Inka roads went up the Andes (AN-deez) Mountains and 
down into valleys.  They crossed strong rivers.  The roads 
let soldiers move quickly from place to place.  People could 
send news faster.  Farmers could bring food to big cities.  Inka 
roads helped the empire run smoothly.  The most impressive 
part of the Inka roads were the bridges.  Amazingly, some 
Inka bridges were made out of a simple resource.  They were 
made from grass.

Some Inka 
structures are 
still standing.

This bridge 
connects two 
mountains in Peru. 

In
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 wonder.
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Final STEAM Challenge Rubric

Directions: Each item has been evaluated on a scale of 1 to 4.

4 = Great     3 = Good     2 = Okay     1 = Needs Improvement

Categories

Scores

Content

Words and pictures explain all parts of the 

engineering design process.

4 3 2 1

Appearance

Poster is neat and easy to understand.
4 3 2 1

Teamwork

All team members helped prepare and 

present work.

4 3 2 1

Presentation

Team members spoke in loud, clear voices.
4 3 2 1
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1 Research and Brainstorm
What questions do you have?  Where 
can you find answers?  Brainstorm and 
research ideas for a solution.

Design and Build 
Sketch your design.  What purpose will 
each part serve?  What materials will 
work best?  Build your team design.

Test and Improve 
How will you test your design?  What 
data will you record?  Now, test your 
design.  Ask for feedback.  How can you 
improve your design?  Then, modify 
your design and try again.

Plan and make a presentation about 
your device.  Present to an audience.  
What did you learn?

Reflect and Share 

Constraints: What are your limits? 
How much time, space, and materials 
do you have?

Criteria: What must your design do? 
Are there any parts it must have?

Define the Problem 
Identify a problem at your school or in your community.  
Gather ideas for solutions.  Choose one device for your 
project.

Ducks rely on creeks for 
food and water. 

mossy rocks 
along a creek

8 9

Waterways are important, so we want to take care of 
them.  What does a natural creek look like?  A natural 
creek bed does not follow a straight path.  Instead, 
it has lots of twists and turns with deep and shallow 
pools.  It has clear water and shady trees along the sides 
of the creek, or banks.  A creek is home to many living 
things.  You might see moss growing on rocks and 
plants growing along the bank.  You might see frogs, 
fish, and flying insects.  You might also spot birds and 
other animals at a creek.

An area with natural creeks and streams is also better 
prepared for floods.  During heavy rain, water in a 
shallow creek will flow over the banks of the creek.  
This water soaks into the flat ground nearby.  The 
nearby ground is called a floodplain.  A creek needs a 
floodplain in order to stay in balance.

Most of Earth’s surface—almost 
three-quarters of it—is covered 
in water.  But only a small 
amount is usable by humans.

Frogs can be very hard to �nd.  Many have natural 
camou�age (KA-muh-�ahj).  �ey blend in with their 
habitat.  �is keeps them safe from predators.

So, instead of using their eyes, scientists use their ears.  
�ey can identify frogs from their calls.  Each frog species 
makes a unique sound.  It can be easy to know which frog is 
nearby if you know the sounds that it makes.

Like humans, frogs have vocal cords.  �ey also have 
a vocal sac below their mouths.  �is sac �lls with air 
and makes their calls louder.  Some frogs can be heard 

attract mates, call for help, and scare o� predators.  �ey can 
sound like croaks, clicks, or whistles.  �ere are even some 
species that sound like they are barking!

A tree frog prepares 
to call out. 

Blending in is just one way that f ogs use 
camou�age.  Others do the opposite.  Some 
f ogs use mimicry (MIH-mih-kree) to stay 
saf . This is when a f og makes itself look 
more dangerous than it is.  Some harmless 
f ogs have learned to mimic the bright 
colors of poisonous f ogs that live nearby  
Their bright colors warn that they are 
deadly even though they aren’t.
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spiny-headed tree frog

poison arrow frog

Smithsonian 
STEAM Readers

Each kit includes:

Books
Captivate students with rich text and vibrant images.

�� Multiple reading levels
�� 15 titles, 6 copies of each

Culminating Activity
Challenge students to apply what they’ve learned in a 
Culminating Activity to solve real-world problems.

Digital Resources 
Extend the reading experience and build digital literacy. 

�� Interactiv-eBooks
�� Professional audio recordings
�� Student reproducibles 

In
sp

ire curiosity. 

In
sp

ire wonder.

Grades 3–5
Inspire curiosity, perseverance, and wonder about the world!
Empower students to become independent learners and problem solvers, and 
engage them with high-interest readers that build literacy while fostering creativity 
and innovation.

�� Students will immerse themselves in all aspects of STEAM – science, technology, 
engineering, the arts, and mathematics, and will engage in the engineering design 
process to solve problems.

�� Students will learn about and experience examples of failure and persistence that lead 
to successful designs and innovation.

�� Students will develop an appreciation of the power of perseverance, helping them see 
their true potential and how they can change the world around them.
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{� }
“The information in the Management Guide is well 
laid out and provides strong evidence and reasons 
why teachers would want to incorporate Smithsonian 
STEAM Readers in their curriculum…The 5E model 
facilitates teaching the lessons over a period of time…
The format for all of the readers [and lesson plans] 
is very organized and easy for a teacher to follow 
and implement.”

—�Tamieka Grizzle, Ed.D. 
K–5 STEM Lab Teacher

Unit 1: Animals & Ecosystems

Nearly half of all amphibian species are at risk.

3
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Day 1 Day 2 Day 3 Day 4 Day 5–10

Introductory and 
Before Reading 
Activities (page 4)

During Reading Activities (page 5) After Reading 
Activities (page 5)

STEAM Challenge and 
Assessments  
(pages 12–19)

Define the STEAM 
Challenge, and use 
illustrations in the text 
to make predictions.

Research frogs and the chytrid fungus, use 

images to reinforce understanding of the 

text, and brainstorm design solutions.

Gather and categorize 
notes about why 
amphibians are in 
danger.

Design, build, test, improve, 

reflect on, and share a tool 

to collect frogs.  Complete 

the assessments.

◗◗ Amphibian Rescue books

◗◗ copies of student activity sheets (pages 9–19)

◗◗ drawing paper

◗◗ STEAM Challenge materials include but are not limited to

◗✓ plastic storage bin with a 

shallow dish of water

◗✓ plant matter
◗✓ soil
◗✓ plastic frogs or small 

objects to represent frogs

◗✓ craft sticks
◗✓ aluminum foil
◗✓ cardboard pieces of 

various sizes

◗✓ rubber bands
◗✓ sandwich bags
◗✓ cheesecloth
◗✓ 1- to 2-inch plastic rings

◗✓ straws
◗✓ masking tape
◗✓ glue
◗✓ scissors

◗◗ Reading: Use information gained from 

illustrations (e.g., maps or photographs) and the 

words in a text to demonstrate understanding 

(e.g., where, when, why, and how key events 

occur).

◗◗ Writing: Recall information from experiences or 

gather information from print and digital sources; 

take brief notes on sources and sort evidence into 

provided categories.

◗◗ Speaking and Listening: Engage effectively in a 

range of collaborative discussions with diverse 

partners on grade-appropriate topics and texts, 

building on and expressing ideas clearly.

◗◗ Engineering: Define an engineering problem, 

design and evaluate solutions, and optimize a 

design based on test results.

Learning Objectives

Lesson Timeline

Phenomena

Materials

Amphibian Rescue

Lessons
Strengthen content-area 
literacy, critical thinking, and 
problem-solving skills. 

�� Standards-based lesson plans
�� STEAM challenges that inspire 
students to be makers as 
they design, build, test, and 
improve solutions

Management Guide
Integrate STEAM education into 
literacy instruction.

�� Research based
�� Includes differentiation tips, 
standards correlations, and 
additional support

10
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STEAM Education and the Makers Movement
STEM has become a common educational acronym 
over the past decade.  Creativity is another essential 
component for innovation.  The need for creative thinkers helped to launch the STEAM movement, as well as the Makers Movement.  “The A is where STEAM and making intersect.  It is at this intersection 

where student engagement soars” (Maslyk 2016, 10).  Blending arts principles with STEM disciplines prepares students to be problem-solvers, creative collaborators, and thoughtful risk-takers.  Even students who don’t choose a career in a STEM or STEAM field will benefit because these skills can be 
translated into almost any career.  

Rodger W. Bybee (2013, 64) summarizes what is expected of students as they join the workforce:As literate adults, individuals should be competent to understand STEM-related global issues; recognize scientific from other nonscientific explanations; make reasonable arguments based on evidence; and, very important, fulfill their civic duties at the local, national, and global levels.
Likewise, STEAM helps students understand how concepts are connected as they gain proficiency in the 
Four Cs: creativity, collaboration, critical thinking, and 
communication.

15 informational texts explore engineering innovations and solutions to real-world problems, highlighting how each STEAM component (science, technology, engineering, arts, and math) applies.

This series immerses students in STEAM education.

Content and Imagesinspire curiosity, perseverance, and wonder about the world.

STEAM Challengesprompt students to use creativity, collaboration, critical thinking, and communication skills to find solutions.

Research
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Frog Catching Test ResultsDirections: Write the materials each team used.  Mark results of each 
team’s test by circling yes or no.  Then, answer the questions.

Team
Materials Did the tool catch both frogs?

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/NoSketch the tool you think was most successful.

What ideas will you use from this tool to improve your own?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name: _______________________________________________________ Date: _________________

9
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Directions: Summarize the challenge on the lines.  Brainstorm ideas and sketch two designs.  Circle your favorite.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Make a Plan

Name: _______________________________________________________ Date: _________________

In
sp

ire
 perseverance.
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STEAM Education and the Makers Movement (cont.)
The Engineering Design Process 
The most essential component of STEAM education is the engineering design process.  This process is an articulated approach to problem solving in which students are guided through the iterative process of solving problems and refining solutions to achieve best possible outcomes.  “It is important to point out that these components do not always follow a set order, any more than do the ‘steps’ of scientific inquiry.  At any 

stage, a problem-solver can redefine the problem or generate new solutions to replace an idea that just isn’t working out” (NGSS Lead States 2013, 2).  Each lesson in this series presents students with a design challenge that guides them through the engineering design process to solve a problem.

Define the 
Problem

Understand the problem 
or need presented in 
a challenge.  Identify 

constraints and criteria 
for success.

Research and 
Brainstorm

Gather information 
that relates to the 

challenge.  Generate 
creative ideas for 

potential solutions.
Reflect and Share
Reflect on successes and 
failures throughout the 
process.  Communicate 

results to others.
Design and 

Build
Develop a detailed design 
plan.  Follow the plan to 

create a solution.

Test and Improve
Evaluate the solution.  

Modify the design to make improvements and evaluate 
the new solution.

Research
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Smithsonian STEAM Readers

© 2019 Smithsonian Institution. The name “Smithsonian” and the Smithsonian 
logo are registered trademarks owned by the Smithsonian Institution.

Title ISBN Price
Complete Kit 978-1-4938-6628-1 $799.99
Add-on Pack
(1 of each title; 15 books total) 978-1-4258-2661-1 $137.99

6-packs with lesson plans (See ISBNs on next page.) $43.99 ea
School Site License
Includes 15 Interactiv-eBooks 
for school-wide use 

978-1-4938-6736-3 $3,200.00

Grade 3
GR Levels Q–W • Lexile® 600L–700L 
Reading Levels 3.0–3.9 • Interest Grade Levels 2–5
Each kit includes:

�� Books—15 titles, 6 copies each
�� Lessons that strengthen content-area literacy skills and provide 
activities that support hands-on, minds-on learning

�� Management Guide
�� A Culminating Activity that challenges students to apply what 
they’ve learned about the engineering design process

�� Digital Resources including Interactiv-eBooks, professional 
audio recordings, and student reproducibles

Final 
STEAM 
Challenge

4

3

2

1 Research and Brainstorm
What questions do you have?  Where can you find answers?  Brainstorm and research ideas for a solution.

Design and Build 
Sketch your design.  What purpose will each part serve?  What materials will work best?  Build your team design.

Test and Improve 
How will you test your design?  What data will you record?  Now, test your design.  Ask for feedback.  How can you improve your design?  Then, modify your design and try again.

Plan and make a presentation about your device.  Present to an audience.  What did you learn?

Reflect and Share 

Constraints: What are your limits? How much time, space, and materials do you have?

Criteria: What must your design do? Are there any parts it must have?

Define the Problem 
Identify a problem at your school or in your community.  Gather ideas for solutions.  Choose one device for your project.

Integrating STEAM and Literacy Instruction
The readers highlight components of STEAM—science, technology, engineering,  
the arts, and mathematics.

12
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Viking Sunstones
Vikings sailed the seas long ago.  They visited many lands 

and traded for what they needed.  They raided some places, 

too.  Vikings were known for their fierceness and skills at sea.

Vikings developed tools and methods to help them 

navigate.  They were experts at using the sun to find 

direction.  This was hard to do where they lived.  The skies 

were often overcast and foggy.  They found a solution with 

sunstones.  Sunstones are crystals that polarize, or control, 

light.  They helped Vikings find the sun when there were 

clouds in the sky.  At least they had some idea of their 

direction.

But “some idea” was not good enough.  They needed a 

more precise way to know where they were headed.  They 

soon found it.

Science

a Viking at sea

The navigator repeats the  

process from another position. 

The intersection of the two  

readings show the sun’s location.

The navigator points a sunstone at 

a patch of sky and twists it until it 

appears brightest. The crystal now 

points toward the sun.

The sun is hidden behind clouds.

The direction of light polarization in the sunstone 

matches the polarization of the sunlight.

The atmosphere polarizes 

light in a circular pattern.

1

2

6

7

By Land, By Sea
Since they first walked, people have been on the move.  They travel to explore new areas.  This has always been easiest by land.  People can walk across land and rest when they need to.  They can find food and water along the way.  They can use landmarks as guideposts.

Traveling by sea is riskier than traveling by land.  The sea is always changing.  There are few landmarks that stay in one place on the water.  It is not as easy to find resources out in the sea.  The sea itself is full of dangers.  People cannot just swim through the water and rest when needed.

Mapping the Way
A common navigation tool is a map.  
For most of history, maps were drawn 
by hand.  They were a true art form.  
Modern maps are usually made by 
computers.  In this way, they are now 
more science than art.

Art

This detailed map of Italy 
was drawn in 1570.

This 1773 engraving 
shows villagers from 
Tahiti traveling by boat. 
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Making a Mummy
978-1-4938-6787-5

Navigating at Sea
978-1-4938-6788-2

Saving Culture 
from Disaster
978-1-4938-6789-9

Underwater Training
978-1-4938-6790-5

Botanical Illustration
978-1-4938-6791-2

The Wright Brothers
978-1-4938-6792-9

Taking Photos 
from Space
978-1-4938-6793-6

Helping People See
978-1-4938-6794-3

From Grass to Bridge
978-1-4938-6795-0

6-packs with lesson plans • $43.99 each

Predicting 
Earthquakes
978-1-4938-6796-7

Mapping the Milky 
Way
978-1-4938-6797-4

Blue Crab Comeback
978-1-4938-6798-1

Raising Clouded 
Leopards
978-1-4938-6784-4

Amphibian Rescue
978-1-4938-6785-1

Restoring Muddy 
Creek
978-1-4938-6786-8

Making a Mummy

The Hubble  
spacecraft  
orbits Earth.

X-ray and gamma-ray telescopes study the hottest objects 
in space.  They are usually the sun and some stars.  These 
tools are placed on very tall mountains.

Infrared telescopes are used to look at things that give off 
heat.  These tools help people see into the centers of galaxies.  
They also look into clouds of gas and dust in space, where 
stars are born.  To work best, they must be kept cold.  So they 
are usually placed in space.

The Hubble Telescope is an example of a reflecting 
telescope.  It uses mirrors to make an image.  It is the biggest 
space telescope.  It is part of the Hubble spacecraft.  The 
Hubble spacecraft is about the size of a school bus!  It has 
been orbiting Earth at about 8 kilometers (5 miles) per 
second since 1990.

The Hubble takes pictures of space.  It faces away from 
Earth.  This lets it see deep into the universe.  It has taken 
pictures of planets, stars, comets, and more.  Scientists have 
learned a lot about the Milky Way from this tool.

Cool Tool
Everything on Earth gives off heat.  Even 
things that are very cold, such as ice, give 
off some heat.  That is why it can be hard 
to use infrared telescopes on Earth.  They 
pick up the heat of their surroundings.

Technology

2120
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Smithsonian STEAM Readers

© 2019 Smithsonian Institution. The name “Smithsonian” and the Smithsonian 
logo are registered trademarks owned by the Smithsonian Institution.

A Focus on Engineering
Through hands-on STEAM activities, students engage in the engineering 
design process to design, test, and improve solutions.

Grade 4
Reading Levels 4.0–4.9 
Interest Grade Levels 3–6
Each kit includes:

�� Books—15 titles, 6 copies each
�� Lessons that strengthen content-area literacy skills and provide 
activities that support hands-on, minds-on learning.

�� Management Guide
�� A Culminating Activity that challenges students to apply what 
they’ve learned about the engineering design process.

�� Digital Resources including Interactiv-eBooks, professional 
audio recordings, and student reproducibles.

Final 
STEAM 
Challenge

4

3

2

1 Research and Brainstorm
What questions do you have?  Where can you find answers?  Brainstorm and research ideas for a solution.

Design and Build 
Sketch your design.  What purpose will each part serve?  What materials will work best?  Build your team design.

Test and Improve 
How will you test your design?  What data will you record?  Now, test your design.  Ask for feedback.  How can you improve your design?  Then, modify your design and try again.

Plan and make a presentation about your device.  Present to an audience.  What did you learn?

Reflect and Share 

Constraints: What are your limits? How much time, space, and materials do you have?

Criteria: What must your design do? Are there any parts it must have?

Define the Problem 
Identify a problem at your school or in your community.  Gather ideas for solutions.  Choose one device for your project.

Title ISBN Price
Complete Kit 978-1-4938-6629-8 $799.99
Add-on Pack
(1 of each title; 15 books total) 978-1-4258-2662-8 $137.99

6-packs with lesson plans (See ISBNs on next page.) $43.99 ea
School Site License 
Includes 15 Interactiv-eBooks 
for school-wide use 

978-1-4938-6737-0 $3,200.00
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Define the 

Problem

Research and 

BrainstormReflect and Share

Design  

and Build

Test and Improve

Engineering Design ProcessName: _____________
______________

______________
______________

 Date: _____________
____
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STEAM Education and the Makers Movement (cont.)The Engineering Design Process The most essential component of STEAM education is the engineering design process.  This process is an articulated approach to problem solving in which students are guided through the iterative process of solving problems and refining solutions to achieve best possible outcomes.  “It is important to point out that these components do not always follow a set order, any more than do the ‘steps’ of scientific inquiry.  At any 

stage, a problem-solver can redefine the problem or generate new solutions to replace an idea that just isn’t working out” (NGSS Lead States 2013, 2).  Each lesson in this series presents students with a design challenge that guides them through the engineering design process to solve a problem.

Define the 
Problem

Understand the problem or need presented in a challenge.  Identify constraints and criteria 
for success.

Research and Brainstorm
Gather information 
that relates to the 

challenge.  Generate 
creative ideas for 

potential solutions.
Reflect and Share
Reflect on successes and failures throughout the process.  Communicate results to others.

Design and 
Build

Develop a detailed design plan.  Follow the plan to create a solution.

Test and Improve
Evaluate the solution.  Modify the design to make improvements and evaluate the new solution.

Research

Final 

STEAM 

Challenge

4

3

2

1
Research and Brainstorm

What questions do you have?  Where 

can you find answers?  Brainstorm and 

research ideas for a solution.

Design and Build 

Sketch your design.  What purpose will 

each part serve?  What materials will 

work best?  Build your team design.

Test and Improve 

How will you test your design?  What 

data will you record?  Now, test your 

design.  Ask for feedback.  How can you 

improve your design?  Then, modify 

your design and try again.

Plan and make a presentation about 

your device.  Present to an audience.  

What did you learn?

Reflect and Share 

Constraints: What are your limits? 

How much time, space, and materials 

do you have?

Criteria: What must your design do? 

Are there any parts it must have?

Define the Problem 

Identify a problem at your school or in your community.  

Gather ideas for solutions.  Choose one device for your 

project.

Final 

STEAM 
Challenge

4

3

2

1 Research and Brainstorm
What questions do you have?  Where 
can you find answers?  Brainstorm and 
research ideas for a solution.

Design and Build 
Sketch your design.  What purpose will 
each part serve?  What materials will 
work best?  Build your team design.

Test and Improve 
How will you test your design?  What 
data will you record?  Now, test your 
design.  Ask for feedback.  How can you 
improve your design?  Then, modify 
your design and try again.

Plan and make a presentation about 
your device.  Present to an audience.  
What did you learn?

Reflect and Share 

Constraints: What are your limits? 
How much time, space, and materials 
do you have?

Criteria: What must your design do? 
Are there any parts it must have?

Define the Problem 
Identify a problem at your school or in your community.  
Gather ideas for solutions.  Choose one device for your 
project.

Define the 
Problem

Understand the 
problem or need 

presented in a 
challenge. Identify 

constraints and criteria 
for success.

Research and 
Brainstorm

Gather information 
that relates to the 

challenge. Generate 
creative ideas for 

potential solutions.

Reflect  
and Share

Reflect on successes and 
failures throughout the 
process. Communicate 

results to others.

Test and 
Improve

Evaluate the solution. 
Modify the design to 
make improvements 
and evaluate the new 

solution.

Design  
and Build

Develop a detailed 
design plan. Follow 
the plan to create a 

solution.
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Powered by Steam
978-1-4938-6802-5

The Culture of 
Calendars
978-1-4938-6803-2

Conserving an 
Aircraft
978-1-4938-6804-9

Rebuilding the Body
978-1-4938-6805-6

Making Movies 
in Technicolor
978-1-4938-6806-3

Selling More Snacks
978-1-4938-6807-0

The Evolution of 
Space Suits
978-1-4938-6808-7

Designing a Shuttle
978-1-4938-6809-4

Electric Vehicles
978-1-4938-6810-0

6-packs with lesson plans • $43.99 each

Exploring Volcanic 
Activity
978-1-4938-6811-7

Tracking a Storm
978-1-4938-6812-4

The Science of Waves 
and Surfboards
978-1-4938-6813-1

Designing Butterfly 
Exhibits
978-1-4938-6799-8

Organic Farming
978-1-4938-6800-1

Saving the Arctic
978-1-4938-6801-8

The Science of Waves and Surfboards

2322

Going Buggy
Every healthy ecosystem includes a variety of living things.   

These things need each other to survive and thrive.  It is true that  
there are many insects that can harm plants.  But there are other insects 
that plants need to grow well.  To help their crops, farmers can grow 
certain plants to attract those useful insects.  A portion of a healthy 
organic farm should be set aside to attract these insects.

Helpful insects can be grouped into three main categories.  The  
first category is pollinators.  The second is predators.  And the third  
is parasites.  Each group has its own place in an organic farm.

Pollinators
Pollinators are essential to plant life.  They spread pollen.  Pollen  

helps plants make seeds.  In turn, the plants provide food for the  
insects.  They help one another.

One of the most important pollinators is the honeybee.  Without  
bees, much of the plant life on Earth would die out.  Bees are really  
that important!

Balance of Nutrients
Plants need nutrients to grow. Organic 
farmers can test soil to measure the levels 
of nutrients.  Then, they can add just what 
the crop needs.  If there is too little of any 
nutrient, compost and soil additives can 
make it right.

Mathematics

A honeybee collects pollen from a flower. 

a bee covered in pollen
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Title ISBN Price
Complete Kit 978-1-4938-6630-4 $799.99
Add-on Pack
(1 of each title; 15 books total) 978-1-4258-2663-5 $137.99

6-packs with lesson plans (See ISBNs on next page.) $43.99 ea
School Site License 
Includes 15 Interactiv-eBooks 
for school-wide use 

978-1-4938-6738-7 $3,200.00

Grade 5
Reading Levels 5.0–5.9 
Interest Grade Levels 4–7
Each kit includes:

�� Books—15 titles, 6 copies each
�� Lessons that strengthen content-area literacy skills and provide 
activities that support hands-on, minds-on learning.

�� Management Guide
�� A Culminating Activity that challenges students to apply what 
they’ve learned about the engineering design process.

�� Digital Resources including Interactiv-eBooks, professional 
audio recordings, and student reproducibles.

Final 
STEAM 
Challenge

4

3

2

1 Research and Brainstorm
What questions do you have?  Where can you find answers?  Brainstorm and research ideas for a solution.

Design and Build 
Sketch your design.  What purpose will each part serve?  What materials will work best?  Build your team design.

Test and Improve 
How will you test your design?  What data will you record?  Now, test your design.  Ask for feedback.  How can you improve your design?  Then, modify your design and try again.

Plan and make a presentation about your device.  Present to an audience.  What did you learn?

Reflect and Share 

Constraints: What are your limits? How much time, space, and materials do you have?

Criteria: What must your design do? Are there any parts it must have?

Define the Problem 
Identify a problem at your school or in your community.  Gather ideas for solutions.  Choose one device for your project.
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STEAM Education and the Makers Movement (cont.) 

The 5E Model
The BSCS 5E Instructional Model describes five phases 
of learning that follow the constructivist learning 
theory (Bybee 2015).  In this theory, new knowledge 
is built upon existing knowledge and experiences.  
The 5Es include engage, explore, explain, elaborate, 
and evaluate.  Each of these phases of learning 
helps to focus students on learning objectives while 
connecting objectives to prior knowledge and alternate 
applications of new knowledge.

Connecting the Engineering 
Design Process and 
the 5E Model
The lessons in Smithsonian Readers: STEAM support 
both the engineering design process and the BSCS 5E 
Instructional Model.  This table includes a description 
of what students will do during each section of the 
lesson and the corresponding stages of the engineering 
design process and the 5E model.

Lesson Section(s) and Activities Engineering Design 
Process Stage

BSCS 5E Instructional 
Stage

Introductory and Before Reading Activities

Engage students in the lesson by revealing the STEAM 
Challenge, including the constraints and criteria.

Define the Problem Engage

During Reading and After Reading Activities

Have students explore the content of the reader and 
gather any relevant information for the challenge.

Research and Brainstorm

Explore

STEAM Challenge

Have students use what they have learned to explore 
and create design options independently and as a team.  
Then, have teams use their design plans to build a 
solution.

Have teams test their designs and explain their results.  
Challenge teams to elaborate on their understanding of 
the concepts by optimizing their designs.

Design and Build

Test and Improve Explain and Elaborate

Assessments

Have students reflect throughout the process and 
evaluate their work at the end, sharing their reflections 
with others.  Evaluate students with assessments for 
progress monitoring and summative purposes.

Reflect and Share Evaluate

Research

A Balanced Instructional Approach
Merge literacy instruction with STEAM concepts and the 5E instructional model.   

34

35
© Teacher Created Materials  
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34

35

Lessons correlate to NGSS Disciplinary Core Ideas, Crosscutting Concepts, and Science and Engineering 
Practices, as well as EEI’s Environmental Principles and Concepts (EP&Cs) but do not have them as specific 
objectives.  The italicized DCIs and lowercase Xs show possible correlations to Grade 3 content for states not 
following the NGSS progression.
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Three Dimensions of Science Learning +  Environmental Principles and Practices
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Motion and stability
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Waves and their applications
x

Waves and their applications
x x x

Molecules to organisms
X X

Molecules to organisms
x x X

Ecosystems
X x X x x

Ecosystems

x

Heredity
X

Heredity
Biological evolution

X X X
Biological evolution

X

Earth’s place in the universe
x x

Earth’s place in the universe
x x

Earth’s systems
x X

Earth’s systems
x

Earth and human activity
x x x X

Earth and human activity
X x X x

Engineering, technology, and applications of science X X X X X X X
Engineering, technology, and applications of science X X X X X X X X

C
ro

ss
cu

tt
in

g 
C

on
ce

p
ts

Patterns

X

C
ro

ss
cu

tt
in

g 
C

on
ce

p
ts

Patterns
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Cause and effect
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Cause and effect
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Scale, proportion, and quantity
X X

Scale, proportion, and quantity X X X

Systems and system models
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Systems and system models
X X

Structure and function

Structure and function
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Stability and change
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Stability and change
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Asking questions and defining problems X X X X X X X X

Developing and using models
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Developing and using models X X X X X X X X

Planning and carrying out investigations X X X X X X X
Planning and carrying out investigations X X X X X X X X

Analyzing and interpreting data X X X X X X X
Analyzing and interpreting data X X X X X X X X

Using mathematics and computational thinking X X X X X X X
Using mathematics and computational thinking X X X X X X X X

Constructing explanations and designing solutions X X X X X X X
Constructing explanations and designing solutions X X X X X X X X

Engaging in argument from evidence X X X X X X X
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People depend on natural systems X X X X X

People influence natural systems X X X
People influence natural systems

X
X

Natural systems change in ways that people benefit from and can influence X X X X Natural systems change in ways that people benefit from and can influence
X

Decisions affecting resources and natural systems are complex and involve many factors X X X
Decisions affecting resources and natural systems are complex and involve many factors X

X

STEAM Standards
STEAM Standards (cont.)

Standards Correlations

Standards Correlations 

Goals for Building Literacy with STEAM Content
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Fostering Content-Area Literacy
Guiding students through the effective use of comprehension strategies is usually considered the task 

of English or language arts teachers.  However, comprehension strategies best serve students when 

they are employed across the curricula and in the context of actual learning.  It is only then that 

students can independently use reading strategies successfully.

STEAM and Literacy

STEAM is one content area (or five if you want to be precise) in which literacy can be cultivated and 

developed.  It is a powerful approach to learning that is gaining momentum across the nation.  As 

with many education initiatives, STEAM means different things to different people.  Most people 

agree that STEAM is the integration of science, technology, engineering, the arts, and mathematics to 

design solutions for real-world problems.  Students must learn how to question, explore, and analyze 

natural phenomena.  With these skills well in hand, students understand the complexity of available 

information and are empowered to become independent learners and problem solvers.  Goals for 

developing literacy skills through STEAM content go beyond reading, writing, speaking, and listening.

Boost students’ curiosity 
about the world.

Cultivate a knowledgeable 
population in an ever-changing 
technological world.

Help students look at the 
world and current issues 
through a critical, scientific, 
and problem-solving lens.

Research
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STEAM Education and the Makers Movement
STEM has become a common educational acronym 
over the past decade.  Creativity is another essential 
component for innovation.  The need for creative 
thinkers helped to launch the STEAM movement, 
as well as the Makers Movement.  “The A is where 
STEAM and making intersect.  It is at this intersection 
where student engagement soars” (Maslyk 2016, 10).  
Blending arts principles with STEM disciplines 
prepares students to be problem-solvers, creative 
collaborators, and thoughtful risk-takers.  Even 
students who don’t choose a career in a STEM or 
STEAM field will benefit because these skills can be 
translated into almost any career.  

Rodger W. Bybee (2013, 64) summarizes what is 
expected of students as they join the workforce:

As literate adults, individuals should be competent 
to understand STEM-related global issues; recognize 
scientific from other nonscientific explanations; 
make reasonable arguments based on evidence; and, 
very important, fulfill their civic duties at the local, 
national, and global levels.

Likewise, STEAM helps students understand how 
concepts are connected as they gain proficiency in the 
Four Cs: creativity, collaboration, critical thinking, and 
communication.

15 informational texts 
explore engineering innovations and 
solutions to real-world problems, 
highlighting how each STEAM 
component (science, technology, 
engineering, arts, and math) applies.

This series immerses students in STEAM education.

Content and Images
inspire curiosity, perseverance, 
and wonder about the world.

STEAM Challenges
prompt students to use creativity, 
collaboration, critical thinking, 
and communication skills to find 
solutions.

Research
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Digging Up Dinosaurs
978-1-4938-6817-9

Inka Terraces
978-1-4938-6818-6

Designing National 
Parks
978-1-4938-6819-3

Living and Working 
in Space
978-1-4938-6820-9

Making Music 
with Magnets
978-1-4938-6821-6

Color-Changing 
Cephalopods
978-1-4938-6822-3

Thomas Edison: 
Lighting a Revolution
978-1-4938-6823-0

The Science of Glass
978-1-4938-6824-7

The Art and Science 
of Skateboarding
978-1-4938-6825-4

Guided by Stars
978-1-4938-6826-1

Plant Invaders
978-1-4938-6827-8

Making an Ocean 
Ecosystem
978-1-4938-6828-5

Saving a Species
978-1-4938-6814-8

Life in a Cube
978-1-4938-6815-5

Saving Migratory 
Birds
978-1-4938-6816-2

Inka Terraces

Linn Cove Viaduct

construction on the 
Going-to-the-Sun 
Road, around 1927

completed Going-to- 
the-Sun Road today18 19

Roads are also a big deal for parks.  They must be designed so that people 
can see the best of what the park has to offer.  But they should not obstruct 
views or harm the environment.  NPS historian Tim Davis says, “The park road 
experience is the national park experience for many people.”  It is how people 
access the parks.  Davis says that the route is “choreographed.”  This is done 
by skilled engineers.  They design and oversee the construction of roads.  Each 
road is planned with an eye for supporting the park itself.

Take, for example, Going-to-the-Sun Road 
in Glacier National Park, Montana.  It took 
more than 10 years to plan and build the 
road.  At first, George Goodwin designed 
it.  He was the first engineer to work for the 
NPS.  But Goodwin wanted a design that 
did not always support the land.  His design 
did not match the NPS vision to preserve 
and protect.  The NPS decided to have other 
engineers complete the road.  Its mission 
was too important to ignore.  Today, this 
road is one of the most traveled and popular 
in any national park.

Function and Beauty
While building parks for public access, NPS engineers work to 
combine function with beauty.  A great example of this is the Linn 
Cove Viaduct (VIE-uh-dukt) of the Blue Ridge Parkway.  The parkway 
travels through a variety of protected parks.  But a small section of 
the road was hard to design without harming the land.  Engineers 
finally found a way to elevate the road with pylons (PIE-lahnz).  Now 
it wraps around a mountain as though it is floating. 

Arts

6-packs with lesson plans • $43.99 each
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During the battles of Lexington and Concord, the Americans fought against the 
best army in the world.  The British were well trained.  They had military experience.  
Yet the Americans stood their ground.  The colonists killed or wounded around 250 
British soldiers.  There were about 90 casualties on the American side.  

George Washington takes command 
of the Continental army.

He Looked the Part
Washington’s stature made him look 
like a leader.  He was tall.  He had broad 
shoulders.  Abigail Adams once said, “He 
has a dignity that forbids familiarity, 
mixed with an easy affability that creates 
love and reverence.”

10

George Washington

In Philadelphia, the Continental Congress had a new 
priority.  The war had begun.  All of the militias needed to 
be united to form one army.  But who would lead that army?  
He had to be a strong and brave man.  He needed military 
experience.  He had to be respected.  And he needed to be 
committed to America’s fight for independence.  The Congress 
chose George Washington. 

Washington fought in the French and Indian War.  He was 
a leader in the Virginia colony.  And he was fully devoted to 
the Patriot cause.  However, Washington was not sure he 
was the right man for the job.  He doubted his abilities.  
He told his friend, Patrick Henry, that he was concerned 
becoming commander of the American army would ruin 
his reputation.  Yet, he accepted the position.  He bought 
books on how to lead and organize a large army.  He studied.  
He trained.  He wanted to win the war.

This poster encourages men to 
serve in the Continental army.

11

Extend the Reading Experience

Recording tools help 
students practice 
fluency and allow 
teachers to assess 

fluency.

Text‑to‑speech 
highlighting supports 
struggling readers.

Embedded 
audio allows 

students to hear 
examples of 

fluent reading.

Bolded words 
indicate content 
vocabulary with 
definitions in the 

Glossary.

Embedded videos 
increase student 

engagement.

Digital annotation 
tools support close 
reading and build 
comprehension 

skills.

Interactiv-eBooks immerse students in the content  
and build digital literacy. 
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Our professional development options embed 
best practices with hands-on applications.

Scheduling
Simply call (800) 858-7339 or email workshops@tcmpub.com to plan and schedule your next 
professional development. Or visit us online at www.tcmpub.com/professional-development to 

learn more about our topics, presenters, and delivery options.

Professional Development

STEAM topics include:
�� Integrating STEAM Across the 
Content Areas
��Discovering Science through 
Inquiry-Based Learning
�� Active Learning in the 
Content Areas
��Getting to the Heart of Teaching 
Problem Solving

Delivery Options

Supporting professional resources available at www.tcmpub.com.

Workshops
You pick the topic and we provide engaging 
training for small groups or your entire staff.

In-Service/Product Launch
We'll help you to effectively implement your 
Teacher Created Materials products to maximize 
your investment.

Onsite Professional Development

Our ongoing coaching support is targeted to 
specific professional learning goals and designed 
to keep educators on the path to success.

Ongoing Coaching

Motivate and energize your staff with powerful 
presentations from our well-known authors 
and experts.

Keynote Speakers

Our most cost-effective and flexible option, 
webinars are a great tool to sustain learning and 
are especially beneficial for schools struggling to 
get staff together.

Webinars



“This opportunity to design, fail, redesign, 
and improve helps learners build a set of 
invaluable life skills. It is so exciting to see 
students developing and refining these 
skills over time. These young students will 
be the people who change the world as 
we know it. It is our job to provide them 
with the skills to do so!”
—�Sally Creel, Ed.D. 

STEM & Innovation Supervisor 
Professional Development Consultant

{� }

Dept. STEAM18 
5301 Oceanus Drive 
Huntington Beach, CA 92649

B3149

Japanese honeysuckle is another invasive plant in the United States.  
This flowering vine is from Asia, and like the purple loosestrife, it was 
brought there in the early 1800s.  Some people grow the vine to provide 
food in the winter for animals, such as deer.

Parks and governments also use the vines to control erosion.  The 
vines help protect the top layer of soil from harsh weather.  The top 
layer of soil has the most nutrients.  If that gets washed away, it is hard 
for new plants to grow there.  So, the thick vines and flowers help keep 
the top layer in place.

Japanese honeysuckle grows year-round, with flowers in the 
spring and berries in the fall.  It thrives in all sorts of habitats.  
Hummingbirds enjoy the sweet blossoms, and many people like to taste 
the honey-flavored nectar.  What is so bad about that?  For one, the 
flowers’ nectar isn’t harmful, but the berries can be poisonous.  Also, 
honeysuckle vines spread fast.  They climb tree trunks and form thick 
mats.  This cuts off other plants from light and water.  After time, these 
plants die.

A deer eats Japanese honeysuckle flowers.

A hummingbird 
drinks nectar 
from Japanese 
honeysuckle.

Longer Growing Seasons
Invasive plants thrive because they adapt 
quickly.  This trait gives them a big advantage 
over native plants.  That’s especially true when 
it comes to climate change.  A warmer climate 
is creating longer growing seasons.  Invasive 
plants have begun blooming earlier in the year.  
Native plants have not been able to adapt.  
Early flowering gives invasive plants a chance 
to soak up more sun, water, and nutrients.  This 
allows them to grow bigger, which also leaves 
fewer resources for native plants. 

Science

Honeysuckle 
berries can 
be poisonous 
to humans.

98

Customer Code

STEAM18


