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Preface

irst-grade students listen as their teacher

reads The Day the Crayons Came Home,

the clever story of a group of wayward

crayons left in various places by a boy
named Duncan. The crayons are sending post-
cards to Duncan, each with a woeful tale and a plea
to return to the crayon box. One postcard (p. 10)
reads as follows:

Duncan!

Itsus ... Yellow and Orange. We know we used
to argue over which of us was the color of the
Sun ... but guess what? NEITHER of us wants
to be the color of the Sun anymore. Not since
we were left outside and the Sun melted us . ..
TOGETHER! You know the real color of the
Sun?? HOT. Thats what. We're sorry for argu-
ing. You can make GREEN the Sun for all we
care, just BRING US HOME!

Your not-so-sunny friends,

Yellow & Orange

The first-grade students giggle at the silly post-
cards sent by the desperate crayons. After the read-
aloud, they recount some of the ways the crayons
were changed in the book—broken, melted by
the Sun, chewed by a dog, sharpened, melted in
the dryer, and so on. This discussion leads them
to an exploration of crayon properties (including
measurements), an investigation of ways crayons’
physical properties can be changed, and a read-aloud
and video about how crayons are manufactured.
Students discover that there is a surprising amount
of engineering and technology behind the design

Picture-Perfect STEM Lessons, K-9

and production of this classroom staple, and they
apply the steps of the engineering design process
to come up with a way to recycle crayons into new
and interesting shapes and colors. This activity
addresses the engineering core idea that a situa-
tion people want to change or create can be solved
through engineering. Finally, students incorporate
English Language Arts standards by writing their
own postcard from an adventurous crayon who has
been through a number of changes. Thus, students
demonstrate their understanding of the physical
science core idea that heating or cooling a sub-
stance may cause changes that can be observed, and
sometimes these changes are reversible. Through
this engaging lesson found in Chapter 14, stu-
dents learn about the interdependence of science,
technology, engineering, and mathematics in the
crayon-manufacturing industry—all within the
context of an amusing fictional story.

What Is Picture-Perfect STEM?

The Picture-Perfect Science program was developed
to help elementary teachers integrate science and
reading in an engaging, kid-friendly way. Since the
debut of the first book in the Picture-Perfect Science
Lesson series in 2005, teachers across the country
have been using the lessons to integrate science and
literacy. This new series of Picture-Perfect books,
Picture-Perfect STEM Lessons: Using Children’s Books
to Inspire STEM Learning, follows the same phi-
losophy and lesson format as the original books but
adds an emphasis on the intersection of science,
technology, engineering, and mathematics in the
real world. Picture-Perfect STEM Lessons, K—2 con-
tains 15 lessons for students in kindergarten through
grade 2, with embedded reading-comprehension
strategies to help them learn to read and read to

Copyright © 2017 NSTA. All rights reserved. For more information, go to www.nsta.org/permissions.
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Preface

learn while engaged in STEM activities. To help
you set up a learning environment consistent with
the principles of A Framework for K—12 Science
Education (Framework; NRC 2012), the lessons are
written in an easy-to-follow format of constructiv-
ist learning—the Biological Sciences Curriculum
Study (BSCS) 5E Instructional Model (Bybee 1997,
used with permission from BSCS; see Chapter 3
for more information). This learning cycle model
allows students to construct their own understand-
ing of scientific concepts as they cycle through the
following phases: engage, explore, explain, elabo-
rate, and evaluate. Although Picture-Perfect STEM
Lessons is primarily a book for teaching STEM con-
cepts, reading-comprehension strategies and the
Common Core State Standards for English Language
Arts NGAC and CCSSO 2010) are embedded
in each lesson. These essential strategies can be

modeled while keeping the focus of the lessons
on STEM.

Use This Book Within Your
Curriculum

We wrote Picture-Perfect STEM Lessons to supple-
ment, not replace, your school’s existing science
or STEM program. Although each lesson stands
alone as a carefully planned learning cycle based on
clearly defined objectives, the lessons are intended
to be integrated into a complete curriculum in
which concepts can be more fully developed. The
lessons are not designed to be taught sequentially.
We want you to use Picture-Perfect STEM Lessons
where appropriate within your school’s current
STEM program to support, enrich, and extend it.
We also want you to adapt the lessons to fit your
school’s curriculum, your students’ needs, and your
own teaching style.

Special Features of This Book

Ready-to-Use Lessons With
Assessments

Each lesson contains engagement activities, hands-
on explorations, student pages, suggestions for stu-
dent and teacher explanations, elaboration activities,

assessment suggestions, opportunities for STEM
education at home, and annotated bibliographies
of more books to read on the topic. Assessments
include poster sessions, writing assignments, design
challenges, demonstrations, presentations, and
multiple-choice and extended-response questions.

Background for Teachers

This section provides easy-to-understand back-
ground information for teachers to review before
facilitating the lesson. Some information in the
background section goes beyond the assessment
boundary for students, but it is provided to give
teachers a deeper understanding of the content
presented in the lesson.

Time Needed

The information in this section helps you pace
each lesson. We estimate a primary class period to

be about 3045 min.

Reading-Comprehension Strategies

Reading-comprehension strategies based on the
book Strategies That Work (Harvey and Goudvis
2007) and specific activities to enhance compre-
hension are embedded throughout the lessons and
clearly marked with an icon. Chapter 2 describes
how to model these strategies while reading aloud
to students.

Standards-Based Objectives

All lesson objectives are aligned to the Framework
(NRC 2012) and are clearly identified at the begin-
ning of each lesson. An alignment with the Nexz
Generation Science Standards (NGSS Lead States
2013) is included in the appendix (p. 309). The
lessons also incorporate the Common Core State
Standards for English Language Arts and Mathematics
(NGAC and CCSSO 2010). In a box titled
“Connecting to the Common Core,” you will find
the Common Core subject the activity addresses as
well as the grade level and standard number. You
will see that writing assignments are specifically

labeled with an icon: '\ .

b,

National Science Teachers Association
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STEM at Home

Each lesson also provides an extension activity that
is intended to be done with a parent or other adult
helper at home. Students write about what they
learned about each topic and share their favor-
ite part of the lesson. Then, together with their
adult helper, they complete an activity to apply
and extend the learning. If students are unable to
complete the extension at home, the activities in
this section also work well as in-class extensions.

Ideas for Further Exploration

A “For Further Exploration” box is provided at
the end of each lesson to help you encourage your
students to use the science and engineering prac-
tices in a more student-directed format. This box
lists questions and challenges related to the lesson
that students may select to research, investigate,
or innovate. Students may also use the questions
as examples to help them generate their own ques-
tions. After selecting one of the questions in the
box or formulating their own questions, students
can make predictions, design investigations to test
their predictions, collect evidence, devise explana-
tions, design solutions, examine related resources,
and communicate their findings.

Editor’s Note
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Picture-Perfect STEM Lessons, K-2 builds on the texts of 29 children’s picture books to teach STEM.
Some of these books feature objects that have been anthropomorphized, such as crayons that
pack their bags and travel the world. Although we recognize that many scientists and educators
believe that personification, teleology, animism, and anthropomorphism promote misconcep-
tions among young children, others believe that removing these elements would leave children’s
literature severely underpopulated. Furthermore, backers of these techniques not only see little
harm in their use but also argue that they facilitate learning. Because Picture-Perfect STEM Lessons,
K-2 specifically and carefully supports science and engineering practices, we, as do our authors,

feel the question remains open.

Picture-Perfect STEM Lessons, K-9
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Safety Practices for

cience Activities

ith hands-on, process- and inquiry-
based science activities, the teach-
ing and learning of science today
can be both effective and exciting.
The challenge to securing this success needs to be
met by addressing potential safety issues relative to
engineering controls (ventilation, eye wash station,
etc.), administrative procedures and safety operat-
ing procedures, and use of appropriate personal
protective equipment (indirectly vented chemi-
cals splash goggles meeting ANSI Z87.1 stan-
dard, chemical resistant aprons and gloves, etc.).
Teachers can make it safer for students and them-
selves by adopting, implementing, and enforcing
legal safety standards and better professional safety
practices in the science classroom and laboratory.
Throughout this book, safety notes are provided
for science activities and need to be adopted and
enforced in efforts to provide for a safer learning
and teaching experience. Teachers should also
review and follow local policies and protocols
used in their school district and/or school (e.g.,
employer OSHA Hazard Communication Safety
Plan and Board of Education safety policies).

Additional applicable standard operating proce-
dures can be found in the National Science Teacher

Picture-Perfect STEM Lessons, K-9

Association’s “Safety in the Science Classroom,
Laboratory, or Field Sites” (www.nsta.orgldocs/
SafetyInTheScienceClassroomLabAndField. pdf).
Students should be required to review the document
or one similar to it for elementary-level students
under the direction of the teacher. It is important
to also include safety information about working
at home for the “STEM at Home” activities. Both
the student and the parent or guardian should then
sign the document acknowledging procedures that
must be followed for a safer working and learning
experience in the classroom, laboratory, or field.
The Council of State Science Supervisors also has
a safety resource for elementary science activities
titled “Science and Safety: It’s Elementary!” Teachers
can consult this document at www. csss-science.org/

downloads/scisaf cal.pdf.

Please note that the safety precautions of each
activity are based, in part, on use of the recom-
mended materials and instructions, legal safety stan-
dards, and better professional practices. Selection of
alternative materials or procedures for these activi-
ties may jeopardize the level of safety and therefore
is at the user’s own risk.
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Robots Everywhere

Description

After sharing what they know about different types of robots, students model how robots are programmed
to perform tasks. They learn that every robot is designed for a specific job, and that job determines what a
robot looks like. They also make a labeled drawing of a robot that could complete a particular task in their
own home or at school, and they compare it with another technology designed to solve the same problem.

Suggested Grade Levels: K-2

LESSON OBJECTIVES Connecting to the Framework

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concept
Developing and Using Models ETS1.B: Developing Possible Solutions Structure and Function
Constructing Explanations and Designing ETS2.B: Influence of Engineering,
Solutions Technology, and Science on Society and the

Natural World

Featured Picture Books

TITLE: Beep! Beep! Go to Sleep!
AUTHOR: Todd Tarpley
ILLUSTRATOR: John Rocco
PUBLISHER: Little, Brown Books for Young Readers

YEAR: 2015

GENRE: Story
SUMMARY: This fun, rhyming story will have kids giggling as a little boy
tries everything to get his household robots to power down.

TITLE: National Geographic Kids: Robots
AUTHOR: Melissa Stewart
PUBLISHER: National Geographic Children’s Books
YEAR: 2014
GENRE: Non-Narrative Information
SUMMARY: Young readers will learn about the most fascinating robots
oftoday and tomorrow in this colorful, photo-packed book.

Melissa Stewart

Picture-Perfect STEM Lessons, K-9
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8 ...

Time Needed

This lesson will take several class periods. Suggested scheduling is as follows:

Day 1: Engage with Beep! Beep! Go to Sleep! Read-Aloud, Explore with Robot Arms, and Explain with
Robot Arms Discussion and Chocolate Factory Video

Day 2: Explain with National Geographic Kids: Robots Read-Aloud and Robot Jobs Card Sort
Day 3: Elaborate with Robots of the Future and Evaluate with My Robot

Materials
For Robot Arms (per pair)

® 9 x 12 in. two-pocket folder with a mouse-hole-shaped opening (large enough for a student’s arm
to reach through) cut in the bottom center

® 1 small bowl SAFETY

® DPlastic sandwich bag with about 10 pieces of
spiral-shaped pasta and about 10 pieces of tube-
shaped or bowtie pasta

« Check with your school nurse about wheat
allergies, and substitute wheat-free pasta if

necessary.

« Remind students not to eat any food used in
the lab or activity.

® 1 precut Robot Arm Program Card
Optional: For My Robor Advertisement (per student)

® White poster board or large construction paper
® Markers

Student Pages
® Robot Jobs Card Sort

® Robot Job Descriptions

® My Robot and My Robot Advertisement
¢ STEM at Home

Background for Teachers

What do you think of when you hear the word 706022 Most likely, you have a mental image of a walking,
talking, blinking, and thinking humanoid machine. But most robots don't really look like people at all.
Robots come in every shape and size you can think of and perform more jobs than you can imagine.
If it seems as if robots are everywhere today, that’s because they are! In this lesson, students learn about
the influence of engineering, technology, and science on society by studying how people have come to
depend on robots to do many jobs they could not (or would not) do.

So what exactly is a robot? Oddly enough, there is no widely accepted, standard definition of a robot.
Even Joseph Engelberger, often referred to as the “father” of the modern robotics industry, was said to
have remarked, “I can’t define a robot, but I know one when I see one.” In National Geographic Kids:
Robots, author Melissa Stewart proposes this definition: “A robot, or bot, is a machine that has movable
parts and can make decisions. People design it to do a job by itself.” Although some robots lack comput-
ers and perform only simple, motor-driven tasks, the book explains that most robots have three main

94 National Science Teachers Association

Copyright © 2017 NSTA. All rights reserved. For more information, go to www.nsta.org/permissions.
TO PURCHASE THIS BOOK, please visit http://www.nsta.org/store/product_detail.aspx?id=10.2505/9781681403281



types of parts: a computer, sensors, and actuators.
A robot’s computer contains programs to help it
make decisions. It makes these decisions based on
data collected by its sensors. Some common robot
sensors are video cameras to “see”’; microphones to
“hear”; pressure and temperature sensors to “feel”;
ultrasound, infrared, and laser sensors to measure
distance, navigate, and avoid obstacles; and even
sensors that detect magnetic fields and certain types
of chemicals.

To be called a robot, a machine must move.
Actuators, also known as drives, are devices that
receive messages from the computer and control
the robot’s movements. Most actuators are pow-

men : V" INDUSTRIAL ROBOT ARM
ered by pneumatics (air pressure), hydraulics (fluid

pressure), or motors (electric current), but they all

convert one kind of energy into motion energy. Actuators help the robot make sounds, flash lights,
pick things up, move, and so on. Sometimes the whole robot moves, like the rovers that are rolling
around the surface of Mars collecting rock samples and other data. Sometimes the robot is stationary
with moving parts, like the robotic arms commonly used in industry for many different kinds of jobs.
Welding or spray-painting robots don’t have to move from place to place, but when a robot’s job does
require movement, robotics engineers (or roboticists) usually design it to have tracks, wheels, or legs
(and some robots can even swim or fly). Robots need energy to move. They might be plugged in, bat-
tery powered, or even solar powered, depending on what they are designed to do.

In this lesson, students learn that a robot can only do things that engineers and roboticists program
it to do. They learn that a robot’s programming must be very detailed; each and every step must be
spelled out for a robot to do its job properly. They model how a “pick-and-place” industrial robot arm
needs a very precise and logical program to follow in order to complete a task, such as picking things
up and sorting them. To model this, each student “programs” his or her partner’s “robot arm” to pick
up and sort pasta shapes into separate piles.

Students also learn that most robots are designed to do jobs that are too repetitive or dangerous for
humans to do. Robots can explore places that humans can’t go, such as Mars, the deepest trenches of
the sea, or the craters of active volcanoes. But some of the handiest robots have less glamorous jobs: they
are the domestic, or household, robots. There are robots to mow your lawn, clean your gutters, scoop
out your cat’s litterbox, entertain you, and even wake you up! Caregiving robots are being designed to
help people with physical challenges move from a chair to a bed, fetch household items, or take a bath.

In this lesson, students look around their homes and classrooms and brainstorm problems that robots
could solve. They design a robot and then compare its strengths and weaknesses with those of the tech-
nology (or the person!) currently solving the problem. Students share their designs through labeled
drawings. Finally, they create an advertisement to “sell” their robot, explaining how it is a better solution
than the technology (or person) currently solving the problem. The concept of structure and function
is woven throughout the lesson as students explore how a robot’s job determines what it looks like.

In the explore phase, students will get a sense of how robots are programmed by being exposed to
simple IF-THEN-ELSE statements. Programming is a great way to teach problem-solving, creativity,
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and communication skills, and even very young children can be taught simple coding. To find out
more about teaching young students to code, visit Reading Rockets (see “Websites” section) to view the
article “IF kids code, THEN ... what?” There are several suggested websites and apps listed at the end
of the article, including Code, a nonprofit organization working to ensure that every student in every
school has the opportunity to learn computer science. Its completely free curriculum for ages 4 and up
consists of multiple courses, each of which has about 20 lessons that may be implemented as one unit
or over the course of a school year. We hope that by learning about “robots everywhere” you and your
students will be inspired to learn more about the wonderful world of coding!

engage ? How do you know? (The boy is reading a book

called 3 Little Robots, and there are three robots

Beep! Beep! Go to Sleep! on the cover.)

Read-Aloud - -
Then, read the book aloud. g

Questioning
After reading, ask

img to the Common Core

: Literature

Deas: K.1,1.1, 2.1 ? What kinds of jobs do robots do? (Answers
will vary.)

What job do you think the robots in the book
were designed to do? (entertain the boy or take
care of the boy; students may notice that the
first two-page spread has pictures on the wall
showing that the robots have been with the boy
since he was a baby)

-~

-~

Do most robots look like the ones in the book?
(Answers will vary.)

explore
Robot Arms

Tell students that most robots look nothing like the
cute, funny ones featured in the book Beep! Beep! Go
to Sleep! In fact, robots that consist of just a moving
“arm” are among the most common robots used.

EncacinG wiTH Beep! Beep! Go TO SLeep! Show students the robot arm on pages 22 and 23
of National Geographic Kids: Robots. Tell students
,Q*, Inferring they are going to do a fun activity to model how

one of these robot arms works.

Show students the cover of Beep! Beep! Go to Sleep!
and introduce the author, Todd Tarpley, and illus-
trator, John Rocco. Ask

Before beginning the activity, divide students
into teams of two. Tell students that one member
_ ~ of each pair is going to be the “robot arm” and the
? Based on the cover, what do you think this | her member is going to be the “programmer.”

book might be about? (a boy and some robots) (They will be switching roles after the first trial.)
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RoBsot Arms ACTIVITY

Explain that all robots need to be programmed to
do their job. This means that engineers must write
a very specific set of instructions called a computer
program and then upload, or transfer, the program
to a robot’s computer. The student who is the pro-
grammer will be reading these instructions to the
student who is modeling the robot arm so that
this student knows how to do his or her job. (You
may want to read the Robot Program together if
your students are not yet reading independently.)

Give a sandwich bag of pasta (spirals and either
tubes or bowties) and a precut folder (to act as a
screen) to each pair. Give a Robot Arm Program
Card to each programmer. Then, read aloud the
directions below:

Directions for Robot Arms Activity

1. Stand the folder on the table. The first per-
son to be the robot should place one hand
through the hole in the folder and lean
over until his or her forehead is touching
the folder. The robot should not be able to
see his or her own hand (but may use the
other hand to keep the folder standing up).

2. 'The programmer should dump the pasta
into a bowl in front of the folder, within
reach of the robot arm.

3. The programmer will tell the robot how to
do its job by reading a set of instructions
called the Robor Program.

When all pairs are set up and ready to go, call
out, “START!

Picture-Perfect STEM Lessons, K-9

Robot Program
1. Pick up a piece of pasta from the bowl.

2. IF the pasta feels like a spiral, THEN place
it to the left of the bowl, or ELSE place it
to the right of the bowl.

3. IF any pasta is still in the bowl, THEN GO
TO step 1, or ELSE END program.

After a few minutes of pasta sorting (or more if
necessary), call out, “STOP!” Next, have the pro-
grammers remove the folder so their partners can
see the results. Then, have students trade roles and
repeat the activity.

<explam

Robot Arms Discussion and
Chocolate Factory Video

W Questioning

After everyone has had a chance to be both a pro-

grammer and a robot arm, ask

? What was the job the robot arms had to do?
(sort the pasta)

? How well did the robot arms do their job?
(Answers will vary.)

-~

Is this a job you would want to do? (Students
will most likely answer no.)

? Why or why not? (It would be boring or too
repetitive, and your arm would get tired.)

-~

What parts or structures on the robot arms
helped them do their job? (movable elbows,
wrists, hands, fingers, etc.)

-~

Did the programmer ever have to give the robot
additional instructions? (Answers will vary.)

Explain that real robots can only do what they
are programmed to do. Every step of a task must
be spelled out in the robot’s program. If the pro-
gram is not detailed and exact, the robot won't be
able to do its job very well or at all. Discuss the
Robot Program used in the model. Point out that
many types of computer programs are similar to
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this one: They are made up of a series of logi-
cal statements that include the words IF, THEN,
ELSE, GO TO, and END. You may want to give
students the opportunity to write another simple
program for a robotic arm, such as a program for
sorting and placing different-shaped blocks into

containers.

Next, explain that robot arms are typically used
in factories, doing jobs that people might not want
to do because they are so repetitive (meaning they
are repeated over and over). There are many dif-
ferent types of robot arms used in industry. One
kind is designed to spray paint cars. Another kind
welds metal together. One of the most common
kinds found in factories and warehouses is called a
pick-and-place robor because it is designed to pick
things up and place them somewhere else, usually
into some sort of package. The robot arm they
modeled is a type of pick-and-place robot.

After completing the Robot Arms activity, tell
students that they will have an opportunity to see
some real pick-and-place robot arms in action. The
“M-430iA Robots in Food Industry: Pick&Place of
Chocolates” video (see “Websites” section) features
two FANUC Robotics robot arms in a chocolate
factory “picking and placing” different kinds of
chocolate truffles into blister packs. Have students
watch the video carefully to observe the robot arms
doing their jobs.

After watching, point out that these robots have
vision sensors, which are cameras that help them
“see” the chocolates. Also, explain that although the
robots are automatically doing their jobs, a machine
operator nearby is controlling the settings on the
robots’ computers. Robots can only do jobs they
are programmed to do, and often their programs
need to be changed or adjusted for them to do
their jobs propetly.

cling to the Common Core
ing: Informational Text
D Derais: K.1, 1.1, 2.1

W Questioning
After watching the video, discuss the following:

? Is packaging chocolate a job that a person
could do? (yes)

Would you want to do that job? (Answers
will vary.)

-~

o)

Why do you think the chocolate factory uses
robots instead of people to pick and pack
chocolates? (The job is boring, it is repetitive,
the robots are faster, the robots never get tired,
etc.)

"*’ Making Connections:
Text to Self

Then, help students make connections between the
video and the robot arms activity. Ask

? How were the chocolate factory robot arms
like the robot arms we modeled? (They were
picking up food and sorting it, they stayed in
one place, and they had to be programmed.)

-~

How were they different? (The factory robots
were picking the food from a moving conveyor
belt instead of a bowl, they were putting the
chocolates into different kinds of packages
instead of piles, they could “see” the objects
whereas our robots could only feel the objects,
they could work a lot faster, etc.)

Tell students that they are going to learn much
more about what robots look like and the many

kinds of jobs they do.
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expl ain

National Geographic Kids:
Robots Read-Aloud

G
W Turn and Talk

Show students the cover of the book National
Geographic Kids: Robots, and ask

? What's a robot? (Students will likely provide
a variety of responses—even engineers don’t
always agree on the definition of robot.)

"*’ Making Connections:
Text to World

Read and discuss pages 47, which describe these
characteristics of a robot:

* Has movable parts or structures
¢ Can make decisions

¢ Is designed by people to do a job by itself

Remind students of the Robot Arm activity.
Ask them to think about the pick-and-place robot
arm that was programmed to sort the pasta. Ask

? If that had been a real robotic arm, and not
a kid’s arm, would it meet the characteristics
of a robot?

Go through each characteristic, asking stu-
dents to give a thumbs-up or thumbs-down to
show whether they think their pick-and-place robot
arms meets each characteristic. Then, ask them to
explain why.

? Does it have movable parts or structures? (Yes,

the arm moved at the elbow and wrist joints,
and the fingers also moved.)

-~

Can it make decisions? (Yes, when it felt a
spiral-shaped piece of pasta, it placed it to the
left of the bowl. When the bowl was empty,
it stopped.)

? Is it designed by people to do a job by itself?
(Yes, it could do the job by itself with the right

programming.)

Picture-Perfect STEM Lessons, K-9

Read pages 10-11 about the parts of a robot,
and ask

? What part of a robot is like a person’s brain?
(computer)

? What parts of a robot receive messages from
the computer and control the robot’s move-
ments? (actuators)

? What parts of a robot collect information about
its surroundings? (sensors)

Explain that many robots have vision sensors—
cameras that help them “see” and recognize the
shapes or even the colors of objects. These sensors
help the robot make decisions such as what object
to pick up, where to put it, where to paint or weld
on a car, and so on. Ask

? What kind of sensor did your robot arm have
in the pasta sorting activity? (touch)

? What kind of sensors do you think the choco-
late factory robots had? (touch, sight, or both)

"*’ Making Connections:
Text to Text

The little blue robot in Beep! Beep! Go to Sleep! said,
“My sensor aches!” Ask

? What kind of sensor do you think it had?
(Answers will vary.)

Robot Jobs Card Sort

Explain that every robot is designed for a specific
job, and that job determines what a robot looks like.
Tell students that in the book National Geographic
Kids: Robors, they will learn about the jobs that
robots do at work, at home, and in space. Before
reading, pass out the Robot Jobs student pages, and
have the students cut out the pictures of the robots.
Read each robot job description aloud, and then
have students place their cards where they think
the cards go. Students will have the opportunity to
move their cards as you read the book.
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cling lo the Common Core
ng: Informational Text
ND Derais: K.1, 1.1, 2.1

Explain that, because this book is nonfiction,
you can enter the text at any point. You don’t have
to read the book from cover to cover if you are
looking for specific information. Tell students that
parts of this book will help them match their robot
cards with the robot jobs. Ask students to signal
(by giving a thumbs-up, making “robot arms,” or
using some other method) when they see or hear
one of the robots from the picture cards. Stop each
time you read about a robot from the Robot Jobs
Card Sort student page, and have students move
their cards if necessary.

W Chunking

Follow the steps below to “chunk” the book into
the following sections: Robots at Work, Robots at
Home, and Robots in Space. Note that you will
not read the entire book aloud.

1. Robots at Work: Read pages 2225, featur-
ing factory robots and the volcano-exploring
robot.

2. Robots at Home: Read pages 2629, featur-
ing the robot alarm clock and the fetch bot.

3. Robots in Space: Read pages 38—41, featur-
ing the robonaut and the Mars rovers.

After reading, students may glue the picture
cards onto the Robot Job Descriptions student
page once they are all in the correct spaces. The
answers to the Robot Jobs Card Sort are as follows:

F (Factory Robot)

E (Dante II)

A (Robot Alarm Clock)
C (Fetch Bot)

B (Robonaut)

D (Curiosity Rover)

S U1 A W N -

W Questioning
After reading, ask students to fill in the blanks as
you make the following statements:

? Every robot is designed for a specific

(job)
? Whata robot looks like depends on
(the job it was designed for or built to do)

&>
W Turn and Talk
Ask

? What was your favorite robot in the book, and
why? (Answers will vary.)

elaborale
Robots of the Future

Read pages 44—45 about robots of the future. Ask

? After learning about robots and the jobs they
can do, would you want to be a person who
designs or builds robots? (Answers will vary.)

? Would you want a robot in your home? (Stu-
dents will likely say yes!)

Tell students they are going to have the oppor-
tunity to be roboticists—engineers who design,
program, and test robots! They will be designing
their very own robot with the purpose of solving
a human problem or meeting a human need in
their own home or classroom. Tell students that
in the not-so-distant future, robots in homes and
schools may be commonplace. For inspiration,
you can show students the first two-page spread
of Beep! Beep! Go to Sleep! and have them imagine
what it would be like to have a friendly robot in
their home or school like the ones pictured.

G2
W Word Web

Next, students can brainstorm jobs a robot could
help them do. Make a word web with the target
words Robor Jobs in the middle, and organize stu-
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dent ideas in circles that surround it. Ask guiding
questions, such as the following:

? What are some jobs that you do around your
home or at school?

-~

What tools or machines do you or your parents
or teachers use to help get the jobs done?

-~

Are there any jobs that a robot could do around
your home or school that you could not?

Rosor JoBs WorD WEB

7 Are there any jobs that a robot could do around
your home or school better than you could
do them?

-~

What are some ways that a robot might enter-
tain you or teach you better than another toy
or game that you play with?

Then, brainstorm some robot ideas together.
Examples might include a robot designed to take
out the trash that can carry heavier trash bags than
you can carry and can see in the dark to take out the
trash at night; a robot designed to play chess that can
teach you to play better than your brother or sister
and can also put away the chess pieces when you
are finished; or a robot that can feed the classroom
fish during weekends or vacations and can give the
fish exactly the right amount of food every time.

Picture-Perfect STEM Lessons, K-9

evaluate
My Robot

the Common Core

:K.1,1.1,21

[/
N Writing

Next, have each student select an idea from your
brainstorming session, or come up with an idea of
his or her own. Give each student a copy of the My
Robot student page. Read the first page together.

You may choose to have students use the My
Robot Advertisements student page, or have them
draw their robot on construction paper or poster
board. You can have students present their robots
to the class, have a “Robotics Fair,” invite other
classes to attend a gallery walk, or display the post-
ers in the classroom or hallway.

OUR ROBOT DESIGNS
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STEM at Home Robonaut 2, or R2, a human-like robot designed

to assist astronauts in space.”
Have students complete the “I learned that ...” and P

“My favorite part of the lesson was ...” portions of 9 Search “Sandeep Yayathi: Robotics Engineer”
the STEM at Home student page as a reflection on at www.pbslearningmedia.org to find the

their learning. They may choose to do the follow- video ar http://cet.pbslearningmedia.org/
ing at-home activity with an adult helper and share resource/mss13.sci.engin.design.robeng/
their results with the class. If students do not have sandeep-yayathi-robotics-engineer.

access to the internet at home, you may choose to
« . . .
If you were a robotics engineer, what kinds of

have them complete this activity at school. ) .
robots would you want to design and why?

“At home, we can watch a short video together
called ‘Sandeep Yayathi: Robotics Engineer’ about

For Further Exploration

This section is provided to help you encourage your students to use the science and engineer-
ing practices in a more student-directed format. This box lists questions and challenges related
to the lesson that students may select to research, investigate, or innovate. Students may also
use the questions as examples to help them generate their own questions. After selecting one
of the questions in the box or formulating their own questions, students can individually or col-
laboratively make predictions, design investigations or surveys to test their predictions, collect
evidence, devise explanations, design solutions, or examine related resources. They can com-
municate their findings through a science notebook, at a poster session or gallery walk, or by
producing a media project.

Research
Have students brainstorm researchable questions:

? What is the world’s largest walking robot?

J

How did the Mars rovers get onto the surface of Mars?

-~

What is biomimicry, and what are some examples of it in robot design?

Investigate
Have students brainstorm testable questions to be solved through science or math:

? How many pieces of pasta can your partner’s “robot arm” sort in 1 min. without looking?

? Survey your friends: Would you rather have a robot take care of you if you were sick, or
would you prefer a human nurse? Graph the results, then analyze your graph. What can
you conclude?

-~

Survey your friends: What household chore would you most want a robot to do? Graph
the results, then analyze your graph. What can you conclude?
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Innovate

Have students brainstorm problems to be solved through engineering:

? Can you write a code to program your partner’s “robotic arm” to sort blocks by their shape

or color?

-~

What kind of robot would you design to help you at school?

? What kind of robot would you design to explore a volcano, the deep ocean, or outer space?

Websites

“IF Kids Code, THEN ... What?” (article)
www.readingrockets.org/article/if-kids-code-
thenwhat

“M-430iA Robots in Food Industry: Pick&Place of
Chocolates” (video)
www.youtube.com/watch?v=ZSbFW_ncldU

More Books to Read

Becker, H. 2014. Zoobots: Wild robots inspired by real
animals. Toronto: Kids Can Press.
Summary: This book for older readers (grades 3-6)
explores the world of robo-animals, or “zoobots.”
Twelve two-page spreads reveal vivid, Photoshop-
rendered illustrations of robot prototypes such as
the bacteria-inspired Nanobot, which can move
through human blood vessels, and the OLE pill bug,
which can fight fires. Each spread shows a smaller

Picture-Perfect STEM Lessons, K-9

illustration of the animal on which the zoobot is
based.

Fliess, S. 2013. Robots, robots, everywhere. New York:
Golden Books.
Summiary: This delightful rhyming picture book for
very young readers features robots of all kinds, from
the ones up in space to the ones we use at home.

Shulman, M. 2014. TIME for Kids: Explorers—Robots. New
York: TIME for Kids.
Summary: Full of facts and photos, this book in the
popular TIME for Kids series shows young readers
just how useful robots are and why we need them.

Swanson, J. 2016. National Geographic Kids: Everything
robotics—All the photos, facts, and fun to make you
race for robots. Washington, DC: National Geo-
graphic Children’s Books.

Summary: With stunning visuals and an energetic
design, this book for grades 3-7 reveals every-
thing kids want to know about robotics.
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Robot Arm
Program Cards

ROBOT PROGRAM

I. Pick up a piece of pasta from the bowl.

9. IF the pasta feels like a spiral, THEN place it to the left of
the bowl, or ELSE place it to the right of the bowl.

3. IF any pasta is still in the bowl, THEN GO TO step 1, or
ELSE END program.

ROBOT PROGRAM

1. Pick up a piece of pasta from the bowl.

9. IF the pasta feels like a spiral, THEN place it to the left of
the bowl, or ELSE place it to the right of the bowl.

3. IF any pasta is still in the bowl, THEN GO TO step 1, or
ELSE END program.
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Robot Jobs Card Sort

Robots do many different kinds of jobs. They often do jobs that people don't
want to do or can’t do. What a robot looks like depends on the job it was
designed to do.

Directions: Cut out the robot cards below and match each robot to its job description
on the next page. Then, listen as your teacher reads the book National Geographic Kids:
Robots. You will have the chance to move the cards again as your teacher reads the book.
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Name: ﬂ

Robot Job Descﬂptjo”ns(E

Match the robot picture with the right description.

This robot arm welds together metal This eight-legged robot was designed
parts in a factory. to explore an active volcano.

This robot alarm clock is on wheels and This robot can pick up an object you
rolls around your room. want and bring it to you.

This human-like robot works on the This six-wheeled robot was designed
9 International Space Station. to explore the surface of Mars.
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‘ Chapter
@ 8

Name:

My Robot

Challenge: Design a robot to do a job in your home or classroom.

Robot’s name:

Robot’s job:

Think about how your robot can do the job better than a person could do
it, or how it can do the job better than another technology. Then, list some
reasons that people should buy your robot.

Next, draw your robot and create an advertisement to sell it! Include the
robot’s name and its job, and label the parts of your robot that help it do its
job.
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My Robot Advertisement

~

\_ J
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‘ Chapter
@ 8

Name:

STEM al Home

Dear ,

At school, we have been learning about robots. Every robot is designed for a
specific job, and that job determines what a robot looks like.

| learned that:

My favorite part of the lesson was:

At home, we can watch a short video together called “Sandeep Yayathi: Robotics
Engineer”about Robonaut 2, or R2, a human-like robot designed to assist
astronauts in space.

Search “Sandeep Yayathi: Robotics Engineer” at www.
pbslearningmedia.org to find the video at http://cet.
pbslearningmedia.org/resource/mss13.sci.engin.design.
robeng/sandeep-yayathi-robotics-engineer.

If you were a robotics engineer, what kinds of robots would you want to design
and why?
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About Pill Bugs, 248, 254
Apollo 17, 290
architectural models, 79
architecture. See “Build It!” lesson
atoms, 175
autumnal equinox, 276

B
Beaty, Andrea, 77, 79, 80, 173,
176
Beep! Beep! Go to Sleep, 22, 93, 94,
96, 99, 100
Binney, Alice Stead, 199
Binney, Edwin, 199
Biological Sciences Curriculum
Study (BSCS) 5E Model, x, 5,
17-22
as constructivist cycle of
learning, 17, 17
elaborate, 18, 18, 20, 21
engage, 17, 18, 20, 21
evaluate, 19, 19, 20, 21
explain, 18, 18, 20, 21
explore, 18, 18, 20, 21
and Next Generation Science
Standards (NGSS), 19, 22
phases of, 17-19
student roles, 19, 21
teacher roles, 19, 20
and using picture books for
STEM education, 22
See also specific lessons
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biomimicry, 247, 249-250
birthdays. See “A Birthday Is No
Ordinary Day” lesson
Branley, Franklyn M., 111, 116
BSCS 5E Instructional Model. See
Biological Sciences Curriculum
Study (BSCS) 5E Model
Build a Better Backpack, 62-64,
72-74
“Build It!” lesson, 6, 47, 77-91,
310
background for, 78-79
BSCS 5E Model for, 79-84
elaborate, 83-84, 83
engage, 79-80
evaluate, 83
explain, 80-83, 81
explore, 80, 80
Common Core connections,
79-83
description of, 77
Framework connections, 77,
79
further exploration
suggestions, 85
materials for, 78
objectives of, 77
performance expectations, 310
picture books for, 77
safety precautions for, 78
student pages for, 78, 87-91
Architecture Journal,
87-90
STEM at Home, 91
time needed for, 78
websites and suggested
reading resources, 86

Bybee, Rodger, 19

C
canals, 291, 294, 301-303
card sequencing
about, 13
Communication Innovation

Cards, 159
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596

crayon Card Sequencing,
202-203
Earth’s Landforms and Bodies
of Water read-aloud, 294~
295, 296
Catrow, David, 215
cause-and-effect relationships,
125,127
chemical change, 176
chunking
about, 14
National Geographic Kids:
Robots read-aloud, 250
Robot Jobs Card Sort, 100
Clements, Andrew, 57, 59
cloze strategy
described, 14
Move It!, 130-132, 136
What Is Pollination? read-
aloud, 264, 270
colony collapse disorder (CCD),
261
Common Core State Standards
for English Language Arts
(CCSS ELA), 27, 29,
30-35
and A Framework for K—12
Science Education, 25-27
for Mathematics (CCSS
Mathematics), 29, 36—41
Common Core State Standards for
English Language Arts (CCSS
ELA), 9-10
Communication: Long Ago and
Today, 155, 156, 159-160
communication. See “Get the
Message” lesson
compounds, 176
computer, 95
connections. See making
connections
constructivist cycle of learning and
Biological Sciences Curriculum
Study (BSCS) 5E Model, 17,
17
“Crayons” lesson, 197-213, 317
background for, 199
BSCS 5E Model for, 200-207
elaborate, 205-206, 205,
207
engage, 200
evaluate, 206, 207
explain, 202-205

explore, 201-202, 201
Common Core connections,
197
description of, 197
Framework connections, 197
further exploration
suggestions, 207
materials for, 198
objectives of, 197
performance expectations,
317
picture books for, 197
safety precautions for, 198
student pages for, 199,
210-213
Crayon Observations,
210
How Crayons Are Made
Cards, 211
Postcard From a Crayon,
212
STEM at Home, 213
time needed for, 198
websites and suggested
reading resources, 209
crosscutting concepts, 26, 26
cross-pollination, 261

D
Daywalt, Drew, 197, 200
deforestation, 233
de Mestral, George, 247
“Design a Habitat” lesson, 215—
229, 318
background for, 216-217
BSCS 5E Model for, 218-222
elaborate, 220-222
engage, 218
evaluate, 222
explain, 218-220, 219,
220, 221
explore, 218
Common Core connections,
218-222
description of, 215
Framework connections, 215
further exploration
suggestions, 223
materials for, 216, 217
objectives of, 215
performance expectations,
318
picture books for, 215

safety precautions for, 216
student pages for, 216,
225-229
Animal Fact Card, 227
Design a Habitat
Challenge, 226
Habitat Cards, 225
STEM at Home, 229
Write a Letter, 228
time needed for, 216
websites and suggested
reading resources, 224
Design Squad Global, 50, 55
determining importance
about, 13
A Birthday Cake Is No
Ordinary Cake read-aloud,
277-278
Dreaming Up read-aloud,
80-81, 81
Drum City read-aloud, 146
Drum Dream Girl read-aloud,
142-143
Next Time You See a Pill Bug
read-aloud, 249
The Day the Crayons Came
Home read-aloud, 200
The Sun: Our Nearest Star
read-aloud, 116-117
We Planted a Tiee read-aloud,
236-237
Where Do Animals Live? read-
aloud, 218-219
disciplinary core ideas, 26-27, 28
dissolved salt, 176
Dreaming Up: A Celebration of
Building, 77, 78, 80-82
Drum Ciry, 139, 140, 146, 147
Drum Dream Girl: How One Girls
Courage Changed Music, 139,
140, 142-144
drumhead, 141
drums. See “Let’s Drum!” lesson
Dunne, Abbie, 173, 181

E

Earth. See “Our Blue Planet”
lesson

Earth’s Landforms and Bodies of
Water, 289, 290, 294-296

ecosystems, 234

electric telegraph. See “Get the
Message” lesson
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electromagnetic radiation, 113

Engineering in Our Everyday Lives,
57,58, 61, 62

engineering. See science and
engineering practices

Engle, Margarita, 139

Espinosa, Leo, 155, 157

eye safety, 178

F
“Feel the Heat” lesson, 48, 50,
111-124, 312
background for, 113-114
BSCS 5E Model for, 114—
118
elaborate, 117-118, 118
engage, 114-115, 114
evaluate, 118
explain, 116-117
explore, 115-116, 115,
116
Common Core connections,
114-118
description of, 111
Framework connections, 111
further exploration
suggestions, 111
materials for, 112
objectives of, 111
performance expectations,
312
picture books for, 111
safety precautions for, 112
student pages for, 112,
121-124
Comparing
Temperatures, 121
Keep It Cool Design
Challenge, 123
Learn About the Sun,
122
STEM at Home, 124
suggested reading resources,
120
time needed for, 112
5E Instructional Model. See
Biological Sciences Curriculum
Study (BSCS) 5E Model
“Flight of the Pollinators” lesson,
26, 44, 259-273, 321
background for, 260-261
BSCS 5E Model for, 262—
266

elaborate, 264-265, 264
engage, 262
evaluate, 265
explain, 263
explore, 262-263, 262,
263
Common Core connections,
262-266
description of, 259
Framework connections, 259
further exploration
suggestions, 267
materials for, 260
objectives of, 259
performance expectations, 321
picture books for, 259
student pages for, 260,
269-273
Look at a Flower, 269
Pollinator Model Design
Challenge, 271-272
STEM at Home, 273
‘What Is Pollination?,
270
time needed for, 260
websites and suggested
reading resources, 267—
268
flower parts, 260-261, 261
Flowers Are Calling, 259, 260,
262, 264
forces, 127, 132
Frasier, Debra, 275, 277
Free build, Iggy Peck, Architect80,
80
freshwater, 290
friction, 127, 132
From Wax to Crayon, 197, 198,
202-203, 204
functions, 62

G
gases, 175-176
Gaudi, Antoni, 82
“Get the Message” lesson, 44,
155-172, 315
background for, 157
BSCS 5E Model for, 157—
161
elaborate, 160-161, 160,
161
engage, 157-158
evaluate, 161
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explain, 159-160
explore, 158-159, 158
Common Core connections,
157-161
description of, 155
Framework connections, 155
further exploration
suggestions, 162
materials for, 156
objectives of, 155
performance expectations,
315
picture books for, 155
safety precautions for, 156
student pages for, 156,
164-172
Communication
Innovation Cards,
166-167
Get the Message Design
Challenge, 167-171
Morse Code Key and
Crack the Code,
164-165
STEM at Home, 172
time needed for, 156
websites and suggested
reading resources, 163
glaciers, 290, 291, 294
Golembe, Carla, 275, 280
Google Earth, 235, 235, 237,
291, 293-294, 293, 296297,
299-300
gravity, 127, 132
Gray, Rita, 259, 262
Green Belt Movement, 233

H

habitats. See “Design a Habitat”
lesson

Hale, Christy, 77, 80, 81

hand lens, 178-179

head, drumhead, 141

heat. See “Feel the Heat” lesson

honeybees, 261

Hyde, Natalie, 289

1

icebergs, 291

IF-THEN-ELSE statements,
95-96, 97-98

Iggy Peck, Architect, 77, 78, 79-80,
82, 83

Index
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inferring
about, 13
Ada Twist read-aloud, 176
All the Water in the World
read-along, 292
Beep! Beep! Go to Sleep read-
aloud, 96, 96
crayon Mystery Object, 200
Drum Dream Girl read-aloud,
142
Flowers Are Calling read-
aloud, 262
Iggy Peck, Architect read-
aloud, 79
I Wanna Iguana read-aloud,
218
Jackrabbit McCabe and the
Electric Telegraph read-
aloud, 157-158
Newton and Me picture walk,
127-128
Summer Sun Risin’ read-aloud,
114, 114
“The Blue Marble”
photograph, 292
The Handiest Things in the
World read-alouds, 59-60,
67-70
infrared laser thermometer, 112,
113
innovate (further exploration)
birthdays, 284
“Build It!,” 85
crayons, 208
drums, 148
“Get the Message,” 162
habitats, 223
Innovation Think Sheet,
53-54
“Move It!,” 134
“Our Blue Planet,” 298
pill bugs, 252
pollination, 267
“Robots Everywhere,” 103
“The Handiest Things,” 65
trees, 239
insolation, 113
investigate (further exploration)
birthdays, 284
“Build It!,” 85
crayons, 208
drums, 148
“Get the Message,” 162

habitats, 223
Investigation Think Sheet, 52
“Move It!,” 134
“Our Blue Planet,” 298
pill bugs, 252
pollination, 267
“Robots Everywhere,” 102
“The Handiest Things,” 65
trees, 239

1 Wanna Iguana, 215, 216, 218,

219, 220, 222

J
Jackrabbit McCabe and the Electric

Telegraph, 155, 156, 157-158
Jaramillo, Raquel, 57, 59
Jeffers, Oliver, 197, 200
Jump Into Science: Sun, 275, 276,
280

K

Kalman, Bobbie, 215, 219, 259,
264

Kenya, 233

L
lakes, 291, 294, 301-303
La Sagrada Familia, 81-82
LEngle, Madeleine, 11
“Let’s Drum!” lesson, 139-153,
314
background for, 141-142
BSCS 5E Model for, 142—
147
elaborate, 146-147
engage, 142-143
evaluate, 147, 147
explain, 144-146, 145
explore, 143-144, 143
Common Core connections,
142-147
description of, 139
Framework connections, 139
further exploration
suggestions, 148
materials for, 140—141
objectives of, 139
performance expectations,
314
picture books for, 139
safety precautions for, 141
student pages for, 141,
150-153

Drum Sounds, 150
My Drum Design,
151-152
STEM at Home, 153
time needed for, 140
websites and suggested
reading resources, 149
light, and communication, 156,
160, 160, 161
liquids, 175
Ldpez, Rafael, 139
Lyon, George Ella, 289, 292

M
Maathai, Wangari, 233
machine, defined, 94
making connections
about, 12
A Birthday Cake Is No
Ordinary Cake read-aloud,
277
Chocolate Factory video, 98
Different Drums, Different
Sounds, 143-144
Famous Buildings and
Structures video, 82—-83
How People Make Crayons
video, 204
Igay Peck, Architect read-
aloud, 80
National Geographic Kids:
Robots read-aloud, 99
Newton and Me read-aloud,
130
Next Time You See a Pill Bug
Introduction, 247-248
Pillbot video, 249-250
Plant for the Planet video,
237
Robot Jobs Card Sort, 99—
100, 105-106
Summer Sun Risin’ read-aloud,
115
Matter, 173, 174, 181-182
matter. See “Science Mysteries”
lesson
Mayer, Lynne, 125
Miller, Edward, 111, 116
Miller, Reagan, 57
mixtures, 176
models
architectural, 79
described, 113-114
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Morgan, Emily, 245, 247
Morse code. See “Get the
Message” lesson
motion, 127, 130, 132
“Move It!” lesson
background for, 127
BSCS 5E Model for, 127—
133
elaborate, 132-133, 132
engage, 127-128
evaluate, 133
explain, 130-132, 131
explore, 128-130, 128,
129
Common Core connections,
127-133
description of, 125
Framework connections, 125
further exploration
suggestions, 134
materials for, 126-127
objectives of, 125
performance expectations, 313
picture books for, 125
safety precautions for, 126
student pages for, 127,
135-138
Move It! motion words,
136
Our Best Design, 137
Ride, Newton, Ride!,
135
STEM at Home, 138
suggested reading resources,
134
time needed for, 126
Move It! Motion, Forces and You,
15, 22, 125, 126, 130-132
Muldrow, Diane, 231, 236

N
National Geographic Kids: Robots,
6,93, 94, 96, 99, 105, 245,
250
natural objects, described, 61
Nelson, Robin, 197, 202
Newton and Me, 125, 126, 127—
128, 130
Next Generation Science Standards
(NGSS)
and Biological Sciences
Curriculum Study (BSCS)
5E Model, 19, 22

and A Framework for K—12
Science Education, 25
lesson performance
expectations, 309-323
Next Time You See a Pill Bug, 245,
246, 247, 248-249
Nikola-Lisa, W., 111, 114
nonfiction features
about, 15
Animal Habitat Sort, 220
Dreaming Up read-aloud, 81
From Wax to Crayon read-
aloud, 202-203
Matter read-aloud, 181, 182

o
oceans, 291, 294, 301-304
OLE pill bug robot, 247
Orloff, Karen Kaufman, 215, 218
“Our Blue Planet” lesson, 47,
289-307, 323
background for, 290-292
BSCS 5E Model for, 292—
297
elaborate, 296-297
engage, 292
evaluate, 297, 297
explain, 294-296, 296
explore, 292-294, 293
Common Core connections,
292-297
description of, 289
Framework connections, 289
further exploration
suggestions, 297-298
materials for, 290
objectives of, 289
performance expectations,
323
picture books for, 289
safety precautions for, 290
student pages for, 290,
299-307
Bodies of Water, 301-304
Google Earth Virtual
Field Trip, 299-300
Our Blue Planet Place
Map, 305
STEM at Home, 306—
307
time needed for, 290
websites and suggested
reading resources, 298
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Index

P
Pak, Kenard, 259, 262
personal protective equipment,
xvii
photosynthesis, 216
picture books and STEM
instruction, 1-2
picture walk, 14
“Pillbots” lesson, 6, 26, 48, 245—
257, 320
background for, 246-247
BSCS 5E Model for, 247—
251
elaborate, 250-251
engage, 247-248
evaluate, 251, 251
explain, 248-250
explore, 248, 248
Common Core connections,
247-251
description of, 245
Framework connections, 245
further exploration
suggestions, 252
materials for, 246
objectives of, 245
performance expectations,
320
picture books for, 245
safety precautions for, 246
student pages for, 246,
254-257
Let’s Learn About Pill
Bugs, 254
My Pillbot, 256
Pill Bug Observations,
255
STEM at Home, 257
time needed for, 232
websites and suggested
reading resources, 252—
253
plants. See “Design a Habitat”
lesson
“Plant a Tree” lesson, 22, 231—
244,319
background for, 233-234
BSCS 5E Model for, 234—
239
elaborate, 237-238, 238
engage, 234-235, 235
evaluate, 238-239
explain, 236-237

299



Index

320

explore, 235-236
Common Core connections,
234-239
description of, 231
Framework connections, 231
further exploration
suggestions, 239-240
materials for, 232
objectives of, 231
performance expectations,
319
picture books for, 231
safety precautions for, 232
student pages for, 232,
241-244
Observe a Tree, 241
STEM at Home, 244
‘We Planted a Tree,
242-243
time needed for, 232
websites and suggested
reading resources, 240
plasma, 176
polar ice caps, 290
pollination. See “Flight of the
Pollinators” lesson
ponds, 291, 294, 301-303
process-based activities, xvii
programming, 95, 96-98
properties of matter. See “Science
Mysteries” lesson

Q
questioning
about, 12
A Birthday Cake Is No
Ordinary Cake read-aloud,
278
Ada Twist read-aloud, 176~
177
Beep! Beep! Go to Sleep read-
aloud, 96
Birthday Seasons, 279-280
Build a Better Backpack,
62-63

Card Sequencing, 159
Crayon Questions, 201-202
Dreaming Up read-aloud, 82
Earth’s Landforms and Bodies
of Water read-aloud, 296
Engineering in Our Everyday
Lives read-aloud, 61
Green Iguana video, 218

How Crayons Are Made
Cards, 203

Iggy Peck, Architect read-
aloud, 79

I Wanna Iguana read-aloud,
218

Jackrabbit McCabe and the
Electric Telegraph read-
aloud, 158

Jump Into Science: Sun read-
aloud, 281

Matter read-aloud, 181-182

National Geographic Kids:
Robots read-aloud, 250

Pollinator Model Design
Challenge, 265-267

Robot Arms and Chocolate
Factory video, 97-98, 104

Robot Jobs Card Sort, 100

Summer Sun Risin’ read-aloud,
114

“The Blue Marble”
photograph, 292-293

The Day the Crayons Came
Home read-aloud, 205-
206

Wangari’s Trees of Peace read-
aloud, 234

What Is Pollination? read-
aloud, 264

Where Do Animals Live? read-
aloud, 219

R
radiation, 113
reading aloud, 9-15
comprehension enhancement
tools, 13-15
picture books and
comprehension
enhancement, 15
reading comprehension
strategies, 11-13
reasons for, 9-20
tips for, 10-11
Reading With Meaning: Teaching
Comprehension in the Primary
Grades, 11
rereading
about, 14
I Wanna Iguana, 222
research (further exploration)

birthdays, 283

“Build It!,” 85
crayons, 208
drums, 148
“Get the Message,” 162
habitats, 223
“Move It!,” 134
“Our Blue Planet,” 298
pill bugs, 252
pollination, 267
Research Think Sheet, 51
“Robots Everywhere,” 102
“The Handiest Things,” 65
trees, 239
thythms, 142, 144
rim of a drum, 141
rivers, 291, 294, 301-303
Roberts, David, 77, 79, 173, 176
“Robots Everywhere” lesson, 6,
22,26,49,93-109, 311
background for, 94-96
BSCS 5E Model for, 96-102
elaborate, 100-101
engage, 96, 96
evaluate, 101, 101
explain, 97-100
explore, 96-97, 97
Common Core connections,
96-101
description of, 93
Framework connections, 93
further exploration
suggestions, 102-103
materials for, 94
objectives of, 93
performance expectations,
311
picture books for, 93
safety precautions for, 94
student pages for, 94, 104—
109
My Robot, 107-108
Robot Arm program
Cards, 104
Robot Job Descriptions,
106
Robot Jobs Card Sort,
105
STEM at Home, 109
time needed for, 94
websites and suggested
reading resources, 103
Rocco, John, 93, 96
Rogers, Sherry, 125
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roly-polies (pill bugs), 246
Rozier, Lucy Margaret, 155, 157

S
safety precautions
“A Birthday Is No Ordinary
Day” lesson, 276
“Build It!” lesson, 78
“Crayons” lesson, 198
“Design a Habitat” lesson, 216
“Feel the Heat” lesson, 112
“Get the Message” lesson,
156
“Let’s Drum!” lesson, 141
“Move It!” lesson, 126
“Our Blue Planet” lesson, 290
“Pillbots” lesson, 246
“Plant a Tree” lesson, 232
“Robots Everywhere” lesson,
94
safety practices overview, xvii
“Science Mysteries” lesson,
178
“The Handiest Things”
lesson, 58
saltwater, 290
satellites, 47, 235, 289, 291, 293,
295, 296, 298, 306
science and engineering practices,
43-55
differences between, 47—48,
48
engineering design process,
48-49, 49
engineering design process
and NGSS, 48-49, 49
engineering as the “stealth”
profession, 58
and A Framework for K—12
Science Education, 25-26,
43-44
in the K2 classroom, 44,
4546, 47
student-directed Further
Exploration, 49-55
“Science Mysteries” lesson, 48,
173-196, 316
background for, 175-176
BSCS 5E Model for, 176—
185
elaborate, 182—-184, 183
engage, 176-177,177
evaluate, 184-185

explain, 180-182, 182
explore, 178-180, 179,
180
Common Core connections,
176-185
description of, 173
Framework connections, 173
further exploration
suggestions, 186
materials for, 174
objectives of, 173
performance expectations, 316
picture books for, 173
safety precautions for, 178
student pages for, 175,
188-196
Matter Mystery, 195
Matter Quiz, 194
Mystery Mixtures,
192-193
Properties of Matter,
188-191
STEM at Home, 196
time needed for, 174
websites and suggested
reading resources, 187
Seamless Assessment in Science:
A Guide for Elementary and
Middle School Teachers, 19
seas, 291, 294
seasonal changes in daylight,
276277
self-pollination, 261
sensors, 95
sequencing. See card sequencing
shell of a drum, 141
skin (drumhead), 141
smelling and safety, 178
solids, 175
solutions, 176
sound and communication, 156,
160, 161
Staake, Bob, 231, 236
STEM at Home
birthdays, 283, 288
communication and Morse
Code, 161-162, 172
crayons, 207, 213
drums, vibrations, and
thythms (“STOMP”
video), 147, 153
forces and motion, 133, 138
habitats, 222-223, 229
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learning about the Sun, 119,
124
maps and bodies of water,
297, 306-307
pill bugs, 251, 257
pollination, 266, 273
“Preventing Back Pain” video,
64,75
properties of matter, 185, 196
“Robotics Engineer” video,
102, 109
“Shape House” video, 84, 91
trees, 239, 244
STEM instruction
context for concepts, 3—4
and correction of science
misconceptions, 4
depth of coverage in picture
books, 4
described, 2-3
disciplines, 3
and picture book genres, 5-7
selection of picture books for,
4-5
using picture books for, 1-7
Stewart, Melissa, 93, 94, 245
Stop and Try It
about, 15
Drum Sounds article, 144—
145
Jump Into Science: Sun read-
aloud, 280
Strategies That Work, 11-12
streams, 291
structures, 62
summer solstice, 276
Summer Sun Risin’, 111, 112,
114-115, 114
synthesizing
about, 13
Dreaming Up read-aloud, 81
Flowers Are Calling read-
aloud, 262
Jump Into Science: Sun read-
aloud, 281
Mystery Mixtures, 184
Our Blue Planet Place Map,
297, 305
pollination presentations,
266, 272
The Handiest Things in the
World read-alouds, 59-60,
67-70
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339

T
tall tales, 158
Tarpley, Todd, 93, 96
tasting and safety, 178
Tate, Don, 111, 114
T-charts
Build a Better Backpack,
62-63
One Handy Thing, 60-61
The Handiest Things in the
Classroom, 61-62
technologies
defined, 58
One Handy Thing, 60-61
The Handiest Things in the
Classroom, 61-62
telegrams, 157
text connections. See making
connections
The Day the Crayons Came Home,
ix, 197, 198, 200-201
“The Handiest Things” lesson, 4,
47,57-75, 309
background for, 58
BSCS 5E Model for, 59-64
elaborate & evaluate,
62-64, 63
engage, 59-60, 59, 60
explain, 61-62, 61, 62
explore, 60-61
Common Core connections,
59-63
description of, 57
Framework connections, 57
further exploration
suggestions, 65
materials for, 58
objectives of, 57
performance expectations,
309
picture books for, 57
safety precautions for, 58
student pages for, 58, 67-75
Build a Better Backpack,
72-74
Handiest Things picture
cards, 67-70
One Handy Thing, 71
STEM at Home, 75

time needed for, 58
websites and suggested
reading resources, 66
The Handiest Things in the World,
57, 58,59, 60, 61
The Sun: Our Nearest Star, 111,
112, 116-117
Tillotson, Katherine, 289, 292
Tomecek, Steve, 275, 280
Tools of the Trade NPR series, 62
touching and safety, 178
Translating the NGSS for
Classroom Instruction, 19
trees. See “Plant a Tree” lesson
turn and talk
about, 15
A Birthday Cake Is No
Ordinary Cake read-aloud,
277
Communication Innovation
Cards, 159-160
Comparing Temperatures,
115-116, 115, 116
Crayon Questions, 201-202
Crayon Recycling Design
Challenge, 206
Great Scientists chart, 177—
178,178
Jump Into Science: Sun read-
aloud, 281
My Drum Design, 147
Mystery Mixtures, 184
National Geographic Kids:
Robots read-aloud, 99
Next Time You See a Pill Bug
read-aloud, 248-249
Properties of Matter results,
180
Robot Jobs Card Sort, 100

U
umbrella T-chart, 60-61, 62

A%
Velcro, 247
vernal equinox, 276
vibration, 141, 144-145
visualizing

about, 12

Wangaris Trees of Peace read-
aloud, 234-235
vocabulary lists, Properties of
Matter, 180-181, 190-191

W
Wangaris Trees of Peace: A True
Story From Africa, 6, 22, 231,
232, 234-235, 236
water. See “Our Blue Planet”
lesson
We Planted a Tree, 231, 232,
236-237, 238
What Is Pollination?, 259, 260,
264, 270
Where Do Animals Live?, 215, 216,
218-219
wind pollination, 261
Winter, Jeanette, 231, 234
winter solstice, 276
word webs
Build a Better Backpack, 63
Robots of the Future, 100—
101
writing
Architecture Journal, 83-84,
87-90
Build a Better Backpack,
63-64
Design a Birthday Card,
282-283, 286-287
Get the Message Design
Challenge, 161, 168-171
Keep It Cool Design
Challenge, 118, 123
My Drum Design, 147, 152
My Pillbot, 251, 251, 256
My Robot, 101, 107-108
Our Best Design, 133, 137
Postcard From a Crayon,
206, 207, 212
We Planted a Tree, 238-239,
242-243
Write a Letter, 222, 228

Y

Yellow Brick Roads: Shared and
Guided Paths to Independent
Reading, 4-12,9
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Grades K-2

Picture-

Lessons,

Perfect

Using Children’s Books to Inspire STEM Learning

“Teachers in our district have been fans of Picture-Perfect Science for years, and it's made a huge
impact on how they fit science into their school day. We are so excited to do more of the same

with these Picture-Perfect STEM books!”

—Chris Gibler, elementary instructional coach, Blue Springs School District in Missouri

“This lively mix of picture books and engaging, standards-based STEM content will be a powerful

tool to inspire STEM learning.”

—Andrea Beaty, author of Ada Twist, Scientist; Rosie Revere, Engineer; and Iggy Peck, Architect

For teachers who are eager to integrate STEM
into their school day, Picture-Perfect STEM Lessons
is an exciting development. This book’s 15 kid-
friendly lessons convey how science, technology,
engineering, and mathematics intersect in the
real world. They embed reading-comprehension
strategies that integrate the STEM subjects and
English language arts through high-quality
picture books. You'll help your K-2 students
engage in STEM activities while they learn to read
and read to learn.

Picture-Perfect STEM Lessons, K-2 draws on
diverse and attention-grabbing books such as
The Handiest Things in the World, The Day the
Crayons Came Home, and | Wanna Iguana. The
lessons will lead your students to ask questions
and define problems; obtain, evaluate, and
communicate information; and engage in
argument from evidence. Along the way,
students invent a handy backpack, design their

oress

National Science Teachers Association

own process for recycling crayons, and build
a model habitat for an imaginary pet. Through
these lessons and activities, all young students,
including reluctant scientists and struggling
readers, will quickly find themselves absorbed in
STEM-related discovery.

Along with these new lessons come the easy-to-
use features that have made Picture-Perfect Science
a bestselling series for more than a dozen years:

« Fiction and nonfiction book pairs

- Background reading, materials lists, student
pages, and assessments for each lesson

- Connections to science standards and the
Common Core State Standards for both
English language arts and mathematics

Picture-Perfect STEM Lessons is a powerful tool
for guiding instruction. You'll love how effective
this book is, and your students will love learning
about STEM.
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ISBN: 978-1-68140-328-1
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