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Preface

class of fifth-grade students listen
as their teacher reads 7he Boy Who
Harnessed the Wind. This is the true
story of William Kamkwamba, a
14-year-old African boy whose perseverance and
ingenuity brought electricity and running water
to his drought-ravaged village. With nothing
but scraps from a junkyard and the knowledge
he acquired from library books, William built
a windmill and waited for the wind. Students
sit in awe as the teacher reads the dramatic ac-
count of what happened next. “Like always, it
came, first a breeze, then a gusting gale. The
tower swayed and the blades spun round. With
sore hands once slowed by hunger and darkness
William connected wires to a small bulb, which
flickered at first, then surged as bright as the sun.
“Tonga!” he shouted. ‘T have made electric wind!””
The teacher asks the class, “How do you think
William’s windmill was able to light a lightbulb?”
In a lesson inspired by this extraordinary story
(Chapter 9, “Harnessing the Wind”), students
discover the answer to this question by first
investigating how a simple handheld generator,
the Dynamo Torch, transforms energy of mo-
tion into electrical energy. Students then build
on this experience by reading an article about
energy transformations and listening to a nonfic-
tion read-aloud that explains how wind turbines
produce electricity. Eventually, students develop
explanations that explain how William’s wind-
mill was able to light a bulb. They elaborate on
what they have learned by researching various en-
ergy resources. Through hands-on inquiries and
high-quality readings and picture books, students
learn difficult concepts about energy—all within
the context of William’s remarkable true story.

Even More Picture-Perfect Science Lessons, K-35

What Is Picture-Perfect
Science?

This scenario describes how a children’s pic-
ture book can help guide students through an
engaging, hands-on inquiry lesson. Even More
Picture-Perfect Science Lessons, K—5 contains 20
science lessons for students in grades K through
5, with embedded reading comprehension strate-
gies to help them learn to read and read to learn
while engaged in inquiry-based science. To help
you teach according to A Framework for K—12
Science Education (NRC 2012), the lessons are
written in an easy-to-follow format for teaching
inquiry-based science according to the BSCS
5E Instructional Model (Bybee 1997, used with
permission from BSCS; see Chapter 4 for more
information). This learning cycle model allows
students to construct their own understanding of
scientific concepts as they cycle through the fol-
lowing phases: engage, explore, explain, elaborate,
and evaluate. Although Even More Picture-Perfect
Science Lessons is primarily a book for teaching
science, reading comprehension strategies and
the Common Core State Standards for English
Language Arts (Common Core ELA; NGA for
Best Practices and CCSSO 2010) are embedded
in each lesson. These essential strategies can be
modeled while keeping the focus of the lessons
on science.

Use This Book Within Your
Science Curriculum

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

Special Features

Ready-to-Use Lessons With
Assessments

Each lesson contains engagement activities,
hands-on explorations, student pages, suggestions
for student and teacher explanations, opportuni-
ties for elaboration, assessment suggestions, and
annotated bibliographies of more books to read
on the topic. Assessments include poster sessions
with rubrics, teacher checkpoint labs, and formal
multiple-choice and extended-response questions.

Reading Comprehension Strategies

Reading comprehension strategies based on the
book Strategies Thar Work (Harvey and Goudvis
2000) and specific activities to enhance compre-
hension are embedded throughout the lessons
and clearly marked with an icon 2. Chapter
2 describes how to model these strategies while
reading aloud to students.

Standards-Based Objectives

Alllesson objectives are grade-level endpoints from A
Framework for K—12 Science Education (NRC 2012)
and are clearly identified at the beginning of each
lesson. Because we wrote Even More Picture-Perfect
Science Lessons for students in grades K-35, we used
two grade ranges of the Framework: K-2 and 3-5.
Chapter 5, “Connecting to the Standards,” outlines
the component ideas from the Framework and the
grade band addressed for each lesson.

The lessons also incorporate the Common Core
State Standards for English Language Arts. In a

box titled “Connecting to the Common Core”
you will find the Common Core ELA strand the
activity addresses (e.g., reading, writing, speaking
and listening, or language) as well as the grade
level and standard number (e.g., K.9 or 5.1). You
will see that writing assignments are specifically

labeled with an icon “S..

Science as Inquiry

As we said, the lessons in Fven More Picture-
Perfect Science Lessons are structured as guided
inquiries following the 5E Model. Guiding ques-
tions are embedded throughout each lesson and

marked with an icon ?. The questioning process
is the cornerstone of good teaching. A teacher
who asks thoughtful questions arouses students’
curiosity, promotes critical-thinking skills, cre-
ates links between ideas, provides challenges, gets
immediate feedback on student learning, and
helps guide students through the inquiry process.
Chapters 3 and 4 explore science as inquiry and
the BSCS 5E Instructional Model, and each les-
son includes an “Inquiry Place” box that suggests
ideas for developing open inquiries.
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Editors’ Note

Even More Picture-Perfect Science Lessons builds on the texts of 31 children’s picture books to
teach science. Some of these books feature animals that have been anthropomorphized, such
as a caterpillar that does magic tricks. While we recognize that many scientists and educators
believe that personification, teleology, animism, and anthropomorphism promote miscon-
ceptions 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 Even More Picture-Perfect Science Lessons specifically and carefully supports scientific
inquiry—the “Amazing Caterpillars” lesson, for instance, teaches students how to weed out
misconceptions by asking them to point out inaccurate information about caterpillars and
butterflies in a storybook—we, like our authors, feel the question remains open.

Even More Picture-Perfect Science Lessons, K-35
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Lessons by Grade

Chapter  Grade Picture Books

6 K-2 Wemberlys Ice-Cream Star
Why Did My Ice Pop Melz?

7 3-5 1oy Boat
Caprain Kidds Crew Experiments With Sinking and Floating

8 3-5 The Wind Blew
I Face the Wind

9 3-5 The Boy Who Harnessed the Wind
Wind Energy: Blown Away!

10 K-2 Whats That Sound?
Sounds All Around

11 K-2 Do You Know Which Ones Will Grow?
Whats Alive?

12 K-2 Flip, Float, Fly: Seeds on the Move
Who Will Plant a Tree?

13 K-2 Unbeatable Beaks
Beaks!

14 3-5 Just Ducks!
Ducks Dont Get Wet

15 K-2 Houdini the Amazing Caterpillar
From Caterpillar to Butterfly
The Very Hungry Caterpillar

16 3-5 Fossil
Fossils Tell of Long Ago

17 K-2 The Three R’s: Reuse, Reduce, Recycle
Michael Recycle

18 3-5 Come On, Rain!
What Will the Weather Be?

19 3-5 Twilight Comes Twice
Next Time You See a Sunset

20 3-5 Now & Ben: The Modern Inventions of Benjamin Franklin

Build It: Invent New Structures and Contraptions

Even More Picture-Perfect Science Lessons, K-35
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Sunsets and Shadows

Description

In this lesson, students make observations of sunrise and sunset and learn that they are caused by
Earth’s rotation. They also learn about the effect of Earth’s rotation on length and direction of shadows
as well as the illusion that the Sun and stars appear to move across the sky.

Suggested Grade Levels: 3-5

LESSON OBJECTIVES Connecting to the Framework

EARTH AND SPACE SCIENCES
CorE IDEA ESS 1: EARTH’S PLACE IN THE UNIVERSE
ESS1.B: EARTH AND THE SOLAR SYSTEM

By the end of grade 5: The orbits of Earth around the Sun and of the Moon around Earth, together with the rotation of Earth
about an axis between its North and South poles, cause observable patterns. These include day and night; daily and seasonal
changes in the length and direction of shadows; phases of the Moon; and different positions of the Sun, Moon, and stars at

different times of the day, month, and year.

% “TWILIGHT
B¢ " COMES
TWIC

by RALPH FLETCHER
Uurirated by KATE KIESLER

Next Time You See

TITLE:
AUTHOR:
PUBLISHER:
YEAR:
GENRE:
SUMMARY:

Featured Picture Books

TITLE:
AUTHOR:
ILLUSTRATOR:
PUBLISHER:
YEAR:

GENRE:
SUMMARY:

Twilight Comes Twice

Ralph Fletcher

Kate Kiesler

Clarion Books

1997

Story

This book combines poetic language with beautiful paintings
to show the happenings at dusk and dawn.

Next Time You See a Sunset

Emily Morgan

NSTA Press

2013

Non-Narrative Information

This book from the Next Time You See series provides
explanations of what is really happening at sunset
and encourages a sense of wonder about this daily
phenomenon.

Even More Picture-Perfect Science Lessons, K-5
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XA

Time Needed

This lesson will take about a week. Suggested scheduling is as follows:

Day 1: Engage with Twilight Comes Twice Read-Aloud and Sunrise/Sunset Take-Home Page
Day 2: Explore with Changing Shadows Part 1

Day 3: Explain with Next Time You See a Sunser Read-Aloud and Changing Shadows Part 2
Day 4: Elaborate with Modeling Earth’s Rotation

Day 5: Evaluate with Sunsets and Shadows Assessment

Materials

For Twilight Comes Twice Read-Aloud (per student)
® 3"x 5" or4" x 6" index cards

For Changing Shadows Part 1

e Sidewalk chalk (per pair)

e Clock or watch (for teacher use)

For Modeling Earth’s Rotation

Per class

® Lamp that shines in all directions
Per team of three to four students

* Globe

® Small sticky notes

® Small piece of modeling clay

Student Pages
® Sunrise/Sunset Take-Home Page
¢ Changing Shadows Part 1
¢ Changing Shadows Part 2

® Sunsets and Shadows Assessment

Background

A Framework for K—12 Science Education suggests that by the end of grade 5 students should understand
that because of the position and motion of the Earth, Sun, and Moon we experience regular, predictable
patterns including day and night, Moon phases, and seasons. This lesson focuses on the phenomena
we observe as a result of the rotation of the Earth: day and night, changing position of the Sun in the
sky, and changes in length and direction of shadows. It is important for students to understand that
even though the Sun appears to move across the sky in a daily cycle and the stars appear to move across
the sky at night, it is Earth’s rotation that causes this illusion. The Sun seems to “rise” in the sky as
your place on Earth turns toward the Sun, reaches its maximum height at midday, and “sets” as your
place on Earth then turns away from the Sun. While it is day in the Western Hemisphere, it is night

National Science Teachers Association



. Chapter
® 19

in the Eastern Hemisphere and vice versa. The Sun is always shining. Students are introduced to this
concept by focusing on the time between day and night, twilight. They watch a sunrise or sunset for
homework and then use globes and lamps to find the line between day and night, where people who
live in that location on Earth would be experiencing twilight. Another way to sense Earth’s rotation
is to observe the change in the length and direction of shadows throughout the day.

engage
Twilight Comes Twice
Read-Aloud

Connecling to the Common Core
Reading: Informational Text
Key Ipeas anp DeraiLs: 3.1, 4.1, 5.1

-Q'* Questioning

Show students the cover of Twilight Comes
Twice and introduce the author and illustrator.
Read the title and ask

. . WATCHING A SUNSET
? What is twilight?

? What do you think the title of the book means?
Tell students that as you read the book aloud,
you would like them to listen for what the word Q

twilight means and how it comes twice. Then g Making Connections:
read the book aloud to students. Text-to-Self

words and pictures. Collect the cards and use them
as a preassessment.

After reading, ask Ak
? Whatis twilight? (the time between day and night)

? Does it really come twice? (Yes, it happens in
the morning and the evening.)

-~

Have you ever watched a sunrise or sunset?

-~

Where were you?

What did it look like?

-~
-~

What is morning twilight called? (dawn)

-~

What is evening twilight called? (dusk)
Does everyone experience dusk and dawn at SAFETY

the same time? (Answers will vary.) - Bring some form of communication, such as a cell
Then ask phone or two-way radio, when taking students

-~

outdoors, in case of emergency.

Warn students to never look at the Sun directly
or through reflected light from it. Direct sunlight
can seriously injure eye tissue.

? What causes dawn and dusk to occur twice
each day? What is actually happening at those
times? (Answers will vary.)

Give each student an index card and have them
explain what causes dawn and dusk, using both

Even More Picture-Perfect Science Lessons, K-5 QG5
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PSS

Give students the Sunrise/Sunset Take-Home
Page. Tell them that their homework is to go
outside with an adult helper sometime in the next
few days and observe a sunrise or sunset. (You
may want to provide a resource for sunrise/sunset
times, such as the printable calendars available
at wwuw.sunrisesunset.com). Students will need to
either take a photograph or draw a picture of it
and then write down some of their observations
and questions. The student page includes a brief
note to parents, a list of items to bring, tips for
observing a sunrise or sunset, and a chart for
observations and wonderings chart.

After students have completed their Sunrise/
Sunset Take-Home Page, have them share their
pictures and some of their observations and
wonderings in small groups. Invite students to
share their most compelling wonderings with the
rest of the class. Then display the pictures in the
classroom or hallway.

explore
Changing Shadows: Part 1

This phase of the lesson is about shadows and
includes observations that take place over the
course of a day. Be sure to do the following
activities on a clear, sunny day. If possible, take a
photograph of one of the student’s shadows in the
morning, midday, and afternoon as an example
to refer to the next day.

Morning: Tell students that they are going to
learn some things about the relationship between
Earth and the Sun by making some observations
of their shadows. First thing in the morning, give
each pair of students a piece of sidewalk chalk
and take them outdoors to a place where they
can trace their shadows, such as the playground
or sidewalk. Be sure to choose a place that will
remain untouched throughout the day so the trac-
ings will not be erased. Have students spread out
so their shadows do not overlap. As one partner
stands very still, have the other partner trace his
or her shadow. After tracing, have them write the

name of the person on the feet of the shadow and
the time (including “a.m.” or “p.m.”) in the head
of the shadow. Next have the partners switch and
repeat the same procedure. Cautioning students
to not look directly at the Sun, have them point
in the direction of the Sun in the sky and notice
that their shadows are in the opposite direction

of the Sun.

Midday: As close to noon as possible, go outside
to the same place where they traced their shadows
in the morning and have students repeat the pro-
cedure with their feet in the same exact spot they
were in the morning. Have students compare the
size and direction of the morning shadows with
the midday shadows. Students should notice that
the midday shadows are shorter than the morning
shadows and that the two shadows are in different
directions. Have students point in the direction of
the Sun in the sky and notice that their shadows
are, once again, opposite the direction of the Sun.

Afternoon: As late as possible in the afternoon,
take your students back to the place where they
traced their shadows and have them repeat the
procedure again. Have students compare the size
and direction of the three shadows and notice the
position of the Sun in the sky. Give each student
a copy of the Changing Shadows Part 1 student
page and have them answer the four questions on
the page while they are outdoors observing their
traced shadows.

1. When was your shadow the longest? (Students
should record the morning or afternoon time
when their shadows were traced, depending
on which one was longest.)

2. When was it the shortest? (Students should
record the midday time when their shadows
were traced.)

3. How did the direction of your shadow change
throughout the day? (Students should recog-
nize that the shadows were in different direc-
tions. At this point, they don't necessarily need
to use the words east or west. The important
thing is that they notice that the shadows in
the morning and afternoon were in different
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directions and the midday shadow was some-
where in between.)

4. How did the position of the Sun in the sky
change throughout the day? (Students should
note that the Sun appeared lower in the sky
in the afternoon and morning and higher in
the sky at midday. Although they may not
use the words east and west yet, they should
describe what part of the sky the Sun was in
at different times using landmarks such as
the school, road, playground, and so forth.)

5. Why do you think your shadow changed
throughout the day? (Answers will vary but
should include the idea that as the position
of the Sun in the sky changed, the direction
and size of their shadows changed.)

With partners or in small groups, have stu-
dents discuss their ideas about why their shadows
changed throughout the day. Tell students that the
next day you will be sharing a book with them
that will help them understand more about this
phenomenon.

explain

Next Time You See a Sunset
Read-Aloud

mnecting to the Common Core
ading: Informational Text
DEAS AND DeaiLs: 3.1, 4.1, 5.1

Show students the cover of Next Time You See a
Sunset. Introduce the author, Emily Morgan, and
tell students that she has always been fascinated
by the time between day and night. Tell them
that this is a nonfiction book that can help them
learn more about the reasons for dawn and dusk
as well as the answers to some of the questions
they have about sunrises, sunsets, and changing
shadows. Read the book aloud, stopping after
reading page 17.

Chapter
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-Q'* Questioning

After reading page 17, ask

? What is really happening during a sunset?

(Your place on Earth is turning away from our
star, the Sun.)

-~

What is really happening during a sunrise?
(Your place on Earth is turning toward our
star, the Sun.)

Read pages 18 and 19, which explains the
changing position of the Sun in the sky through-
out the day. Ask

? How does this explanation relate to the posi-

tion of the Sun in the sky yesterday when we
traced our shadows? (Students should connect
this explanation to their observation of the
changing position of the Sun in the sky and
should now be able to figure out which direc-
tion is east and which is west based on their
experience with the Sun and shadows.)

Continue reading and stop after you read page

23, which explains the changes in the size and
direction of shadows throughout the day. Ask

? When were your shadows the shortest? (in the
middle of the day, around noon)

-~

Where was the Sun at that time? (right above
us)

o~

When were your shadows the longest? (in the
morning and afternoon)

-~

Where was the Sun at those times? (in the
eastern sky in the morning and in the western
sky in the afternoon)

-~

What causes this change in position of the
Sun in the sky? Is the Sun really moving across
the sky? (No, it just appears that way because
Earth is rotating.)

o~

Do you think your shadows would look similar
if you did this again tomorrow? (Yes, because
Earth is always turning in the same direction.)

Next ask

? We know the sun always rises in the eastern
sky and sets in the western sky, but in which
direction do the moon and stars rise and set?

Allow student time to think about this and
share their ideas with partners. Then read page
25, which explains that the stars “appear” to move
across the sky from east to west. Explain that from
Earth everything in the sky (Moon, stars, planets)
« . » . « .

rises” in the east and “sets” in the west because
Earth is always turning in the same direction.

Changing Shadows: Part 2

Finish reading the book aloud. Then give scudents
the Changing Shadows Part 2 student page.
Have them answer the questions using their own
experience and what they learned from the book.
Students should be able to explain that the two
people are not running at the same time of day
because their shadows are very different sizes.
They should infer that Person A is running in
the morning or afternoon because his shadow
is very long. The sun appears lower in the sky at
those times of day, creating longer shadows. They
should infer that Person B is running more toward
the middle of the day, when shadows are shorter.
The Sun appears higher in the sky at those times
of day, which makes shadows shorter. All of this

occurs because of Earth’s rotation.

NOTE: It is important to know that size
and direction of shadows also change
seasonally. But because the objective

of this lesson is for students to learn the
effects and patterns caused by Earth's
rotation, it is not necessary to introduce
the seasonal changes in shadows due to
Earth’s tilt and revolution at this time.
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elaborate

Modeling Earth’s Rotation

SAFETY

When working with electrical devices, lightbulbs,
etc., keep away from water or other liquids to
prevent electric shock.

Use caution when working in a darkened area.
Make sure all trip/fall hazards are removed.

Be careful working with lamp bulbs. Skin can be
burned from the high temperatures and heat.

These modeling activities work best if your class-
room is as dark as possible, with the lamp the
only light source in the room. Close blinds, pull
down the window shades, and cover windows with
black paper to make the room as dark as you can.

Provide each team of three to four students
with a globe. Place a lamp that shines in all direc-
tions in the center of the room and have students
form a circle around it with their globes. Tell them
that the globes represent the Earth and the lamp
represents the Sun. Ask

? Does the Sun ever stop
shining? (no)

Tell them that because the
Sun never stops shining, you
will keep the lamp lit in the
center of the room. Next ask
students to locate the areas of
land and water on the globe
and then pinpoint their loca-
tion using a small sticky note.

Ask

? Can you model daytime
in your location? (They
should make their location
on Earth face the lamp.)

-~

What are some places that
are experiencing night as

we are experiencing day? (places directly op-
posite)

-~

Can you find the arrow on the globe that points
in the direction that Earth turns? Slowly spin
the globe in that direction. (Students should be
spinning the globe counterclockwise.)

Explain that because the Earth is always turn-
ing in the same direction, we always see the Sun
in the eastern sky in the morning (as our location
turns toward the Sun) and in the western sky in
the evening (as our location turns away from the

Sun).

Have students use small sticky notes to label
the parts of the Earth experiencing day (facing
the lamp), night (turned away from the lamp),
sunrise (the line between light and darkness on
one side that would be turning toward the lamp),
and sunset (the line between dark and light that
would be turning away from the lamp). Check
to see that students’ globes are properly labeled.

? Provide each team of students with a small
piece of clay to place on their globe represent-
ing a person standing on Earth. Have them

MoDELING EARTH'S ROTATION

Chapter
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practice using the globe, lamp, and clay to
model the answers to the following questions:

o

Why does a person’s shadow look different
throughout the day? (Light from the Sun is com-
ing at the person in different directions through-
out the day because the Earth is rotating.)

o~

When is it the longest, shortest? (Shadows
are longest in the morning and afternoon and

shortest in the middle of the day.)

-~

Can you model sunrise for a clay person stand-
ing on Earth? (Check students’ models to make
sure the clay person is just entering the lamp-
light as the globe is rotating counterclockwise.)

-~

Can you model sunset for the clay person
standing on Earth? (Check students’ models
to make sure the clay person is just leaving
the lamplight as the globe is rotating coun-
terclockwise.)

fevaluate

Sunsets and Shadows
Assessment

7
\4 Writing

Connecling lo the Common Core
Writing
Text Types anD Purposes: 3.2, 4.2, 5.2

Give each student a copy of the Sunset and Shad-
ows Assessment, which includes two questions
about sunrise/sunset and shadows:

? Why is it not scientifically accurate to say

the Sun is “going down” at sunset? (Students
should explain that the Sun is not moving up
and down in the sky. When sunset happens,
that place on Earth is turning away from the

Sun into the darkness of space, which makes
the sun appear to go down.)

-~

If you go outside on a sunny day, you will see
your shadow. Sometimes your shadow is longer
than you are, and other times it is shorter than
you are. How can this difference in the length
of your shadow be explained? Use a labeled
drawing to help explain your answer. (Students
should explain that the length of their shadow
changes throughout the day as the position of
the Sun in the sky changes and that the change
in the position of the Sun in the sky is due to
Earth’s rotation. Their drawings should support
this explanation.)

Websites
Day and Night World Map
www.timeanddate.com/worldclock/sunearth.html

Sunrise and Sunset Times for Your Location
www.sunrisesunset.com

U.S.Naval Observatory: Day and Night Across the Earth
http://aa.usno.navy.mil/data/docs/earthview.php

More Books to Read

Bailey, J. 2006. Sun up, Sun down: The story of day and
night. Minneapolis, MN: Picture Window Books.
Summary: This book follows the path of the Sun
from dawn to dusk. Cartoonish illustrations and
entertaining text make the concept of day and
night fun for the reader.

Branley, F. 1986 What makes day and night. New York:
Harper & Row.
Summary: This Let’s-Read-and-Find-Out Science
book explains what causes day and night and
includes instructions for demonstrating this
phenomenon.

Schuett, S. 1997. Somewhere in the world right now. New
York: Dragonfly Books.
Summary: This book takes children around the
world to show what’s going on at the exact same
moment in other areas of the world. A time zone
map on the endpapers, which includes the times
and names of places shown in the pictures, allows
readers to follow the action around the globe.
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Inquiry Place
Have students brainstorm questions about day and night. Examples of such questions include

? How does a sundial work? Research it, then try it!

-~

Does sunrise/sunset always happen at the same time every day? Investigate it, or research it!

? What is daylight savings time, and why do some places on Earth use it? Research it!

Then have students select a question to research or investigate as a class, or have groups
of students vote on the question they want to research or investigate as a team. Students can
present their findings in a poster session or a gallery walk.

Even More Picture-Perfect Science Lessons, K-35 QZ1



Sunrise / SUNSEl raesonerase

Dear Parent,

At school, we are studying Earth’s patterns and cycles. Your child’s homework
assignment is to go outside with an adult helper and observe a sunset or a sunrise.
As you look at the sky with your child, help him or her record “Observations” and
“Wonderings” (questions) on the attached chart. Also, have your child either take
a photograph or draw a picture of the sunrise or sunset. Below is a list of items to
bring outside with you and some tips on making the most of this experience. The
purpose of this assignment is to give your child the opportunity to observe this
daily phenomenon firsthand and wonder about it. In class, we will be building on
this experience by reading about it and modeling the Earth and Sun relationship.

This assignment is due by

Items to bring:

e Sunrise/Sunset Take-Home Page
Flashlight

Clipboard or notebook

Camera or art supplies

Pen or pencil

Sunrise/sunset viewing tips:

[. Do not look directly at the Sun. Sunlight can cause eye damage.

9. Find a place, without a lot of trees or buildings, where there is a clear
view of the eastern sky (sunrise) or western sky (sunset). Be sure to bring
a flashlight with you so you can find your way before sunrise or after
sunset.

3. Watch the colors of the sky change. Discuss what colors you see, how
the temperature of the air feels, and how your shadows look. Share your
ideas and wonderings about what is happening.
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Observe a sunrise or sunset with an adult helper. Record your observations,
wonderings, and a photo or drawing below.

Date Time
, )
Photo or Drawing
\_ J
Observations Wonderings
Even More Picture-Perfect Science Lessons, K-5 QZS
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Name:

Part 1

Changing Shadows

SAFETY NOTE: Do not look directly at

the Sun for an extended period of time.
Sunlight can cause eye damage.

[.  When was your shadow the longest?

©). When was it the shortest?

3. How did the direction of your shadow change throughout the day?

4. How did the position of the Sun in the sky change throughout
the day?

5. Why do you think your shadow changed throughout the day?
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Part 2

Changing Shadows

3

Compare the two pictures.
Do you think these two people are running at the same time of day?

How do you know? Explain your thinking.

Even More Picture-Perfect Science Lessons, K-5 QZ5



Name:

Sunsels and
Shadows Assessment

1. Why is it not scientifically accurate to say the Sun is “going
down”at sunset?
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9.1f you go outside on a sunny day, you will see your shadow.
Sometimes your shadow is longer than you are, and other times
it is shorter than you are. How can this difference in the length
of your shadow be explained? Use a labeled drawing to help
explain your answer.
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constructivist theory of, 29
inquiry-based, 19-27
Learning cycle, ix, x, 29-34. See also
Biological Sciences Curriculum
Study 5E Instructional Model
LEngle, M., 12
Lift-the-flap booklets
for “Do You Know Which
Ones Will Grow?” lesson,
146-147, 147, 157-158
for “Seeds on the Move” lesson,
164, 168-171
Livingston, Sue, xiii, xvii, xix

Lobel, Arnold, 1

M
Macken, JoAnn Early, 159
Making connections, 13
for “Amazing Caterpillars”
lesson, 206, 208
for “Ducks Don’t Get Wet”
lesson, 190
for “Fossils Tell of Long Ago”
lesson, 226, 227
for “Problem Solvers” lesson,
283
for “Sunsets and Shadows”
lesson, 265-266
for “The Wind Blew” lesson, 80
for “Unbeatable Beaks” lesson,
176, 180
for “What Will the Weather
Be?” lesson, 255-256, 257
Mayer, D. A, 2
McCalla, Aubrey, xvi
Michael Recycle, xxi, 243, 243, 244,
248
Miller, D., 12
Misconceptions, scientific, xi, 3, 4
Morgan, Emily, xvii, xix, 263
Morrow, L. M., 2

N

Narrative information books, 5

National Energy Education
Development (NEED) Project,
115
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National Research Council, 19, 35
National Science Education
Standards, 20
National Science Teachers
Association (NSTA), 4
National Weather Service, 257-258
Next Time You See a Sunset, xxi, 263,
263, 264, 267-268
Non-narrative information books, 5
Nonfiction books, 1, 2, 5
pairing with fiction books, 6
using features of, 16, 16
for “Harnessing the Wind”
lesson, 112
using in BSCS 5E Instructional
Model, 34
Now ¢ Ben: The Modern Inventions
of Benjamin Franklin, xxi, 280,
280, 282
Nut allergies, 174

(0
One Fish Two Fish Red Fish Blue
Fish, 1
Open sort, 14
for “Amazing Caterpillars”
lesson, 208
for “Do You Know Which Ones
Will Grow?” lesson, 143
Outstanding Science Trade Books
for Students K-12, 4
Owen, 55

P
Pallotta, Jerry, 159
Pedersen, Janet, 203
Personal protective equipment
(PPE), 54, 66
Pesticides, 144, 161, 163
Pfeffer, Wendy, 125
Phillips-Birdsong, Colleen, xvi
Picture books, xi, xix, 1-6
appeal to children, 1-2
enhancement of reading
comprehension by, 2, 16
genre of, 4-5
dual-purpose books, 5
narrative information books,

5

non-narrative information
books, 5
storybooks, 4-5
for lessons by grade, xxi
out-of-print, 4
pairing fiction and nonfiction
books, 6
research support for use of, 2-3
resources for, 4
scientific misconceptions in, xi,
3,4,5
selection of, 3—4 (See also
specific lessons)
unique characteristics of, 2
using in BSCS 5E Instructional
Model, 34
Picture-Perfect Science program, xix
Picture sort, for “Do You Know
Which Ones Will Grow?” lesson,
143
Pinch hazards, 177
Poisonous plants, 144, 163
Poster sessions, x, 2627, 31
for “Harnessing the Wind”
lesson, 114, 114-115
scoring rubric for, 115, 121
for “The Wind Blew” lesson,
84-85, 100
Pressley, M., 2
“Problem Solvers” lesson, xv,
279-293
background for, 281
BSCS 5E Instructional Model
for, 282-285
elaborate, 284-285
engage, 282, 282
evaluate, 285
explain, 283-284
explore, 282, 282283
connecting to A Framework for
K—12 Science Education, 36,
39, 279, 281
connecting to the Common
Core, 282, 283, 285
description of, 279
Inquiry Place for, 286
materials for, 280-281
objectives of, 279
picture books for, 280, 280

Even More Picture-Perfect Science Lessons, K-35

student pages for, 281, 287—
Designing Solutions,
289-291
The Pitch, 292
Problem Cards, 287-288
time needed for, 280

Q
Question sort, 22, 22-23, 23

Questioning, x, 13

developing good questions,
21-22

for “Do You Know Which
Ones Will Grow?” lesson,
145

for “Float Your Boat” lesson, 69

for “Fossils Tell of Long Ago”
lesson, 226, 227

for “Harnessing the Wind”
lesson, 112-113

for “Problem Solvers” lesson,
283-284

for “Seeds on the Move” lesson,
162

for “Sunsets and Shadows”
lesson, 265, 268

R
Ramona the Pest, 1
Reading aloud, ix, x, 9, 9-12
encouraging interaction during,
11
with expression, 11
giving information about
authors and illustrators
before, 10
having fun with, 12
keeping books accessible after,
11-12
keeping the flow during, 11
modeling reading strategies
during, 11
previewing book before, 10
rationale for, 9-10
setting the stage for, 10
sharing pictures during, 11
tips for, 10-12
Reading comprehension strategies,
ix, x, 6, 12-16



determining importance, 13
enhancement by picture books,
2,16
explicit teaching of, 12
inferring, 13
making connections, 13
modeling of, 12
questioning, 13
synthesizing, 13
tools for enhancement of,
13-15
anticipation guides, 14
card sorts, 14, 14
close reading, 14-15, 15
rereading, 15
sketch to stretch, 15
stop and try it, 15, 15-16
turn and talk, 16
using features of nonfiction,
16, 16
visualizing, 13
Reading skills, 2, 9
Reading Standards for Informational
Text K-5, 42-43
Reading Standards for Literature
K-5, 40-41
Reading With Meaning: Teaching
Comprehension in the Primary
Grades, 12
“Reduce, Reuse, Recycle!” lesson, xv,
243-252
background for, 244-245
BSCS 5E Instructional Model
for, 245-248
elaborate, 247-248
engage, 245
evaluate, 248
explain, 246, 246-247, 247
explore, 245, 245-246
connecting to A Framework for
K=12 Science Education, 39,
243, 245
connecting to the Common
Core, 246, 247, 248
description of, 243
Inquiry Place for, 249
materials for, 244
objectives of, 243
picture books for, 243, 243

safety precautions for, 245
student pages for, 244, 250—
252
My Three Rs Superhero
Pledge, 252
The Three R’s Plus One, 250
Write a Letter, 251
time needed for, 244
Rereading, 15
for “Amazing Caterpillars”
lesson, 211
for “Fossils Tell of Long Ago”
lesson, 229
for “Unbeatable Beaks” lesson,
176
Researchable questions, 22, 23
Rey, H. A, 1
Roca, Nuria, 243
Romance, N. R., 2

S
Safety precautions
for “Amazing Caterpillars”
lesson, 209
for “Do You Know Which
Ones Will Grow?” lesson,
144, 146
for “Ducks Don’t Get Wet”
lesson, 191, 193
for “Float Your Boat” lesson, 66
for “Freezing and Melting”
lesson, 54
for “Harnessing the Wind”
lesson, 109
for “Reduce, Reuse, Recycle!”
lesson, 245
for “Seeds on the Move” lesson,
161, 163
for “Sounds All Around” lesson,
126
for “Sunsets and Shadows”
lesson, 265, 269
for “The Wind Blew” lesson,
80, 82, 83
for “Unbeatable Beaks” lesson,
174, 177
for “What Will the Weather
Be?” lesson, 256
Sanitizing equipment, 126

Science and Children, 4
Science skills, 2, 20
Science textbooks, 1, 2
Scientific and engineering practices,
20, 20, 35-36
Scientific habits of mind, 21
Seamless Assessment in Science, 31
“Seeds on the Move” lesson, xvi,
159-171
background for, 160-161
BSCS 5E Instructional Model
for, 161-164
elaborate, 162-163, 164
engage, 161
evaluate, 164
explain, 162
explore, 161, 161-162
connecting to A Framework for
K=12 Science Education, 38,
159, 160
connecting to the Common
Core, 162, 163
description of, 159
Inquiry Place for, 165
materials for, 160
objectives of, 159
picture books for, 159, 159
safety precautions for, 161, 163
Sock Walk for, 163, 164
student pages for, 160, 166—
171
Seed Cards, 166
Seeds on the Move Lift-the-
Flap Booklet, 168-171
What's on My Sock?, 167
time needed for, 160
Sendak, Maurice, 1
Sharp objects, 66, 146, 245, 256
Shea, Susan A, 141
Silverstein, Shel, 1
Simon, Seymour, 1
Sketch to stretch, 15
for “What Will the Weather
Be?” lesson, 255
Slip/fall hazards, 66, 126, 191, 193,
269
Smith, J. K., 2
Smith, M., 2
Smolkin, L., 4
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Sounds All Around, xxi, 34, 125,
125, 126, 130
“Sounds All Around” lesson, xvi,
125-139
background for, 127
BSCS 5E Instructional Model
for, 30, 34, 128-131
elaborate and evaluate, 131
engage, 128
evaluate, 130-131
explain, 129-130, 130
explore, 129, 129
connecting to A Framework for
K—12 Science Education, 38,
125,127
connecting to the Common
Core, 128, 129, 130, 131
description of, 125
Inquiry Place for, 131
materials for, 126-127
objectives of, 125
picture books for, 125, 125
safety precautions for, 126
student pages for, 127, 132-139
Sound Anticipation Guide,
132
Sound Stations, 133—137
time needed for, 126
Speaking and Listening Standards
K-5, 4748
Spills, wiping up, 66, 126, 191, 193
Stone, Jon, 1
Stop and try it, 15, 15-16
for “Float Your Boat” lesson,
69-70
for “Sounds All Around” lesson,
130
for “The Wind Blew” lesson,
81-83
Storybooks, 4-5
pairing with nonfiction books,
6
using in BSCS 5E Instructional
Model, 34
Strategies That Work, x, 3, 12, 14
Sun safety precautions, 144, 163,
265,272,273
“Sunsets and Shadows” lesson, xvi,

263-277

background for, 264-265
BSCS 5E Instructional Model
for, 265-270
elaborate, 269, 269-270
engage, 265, 265-266
evaluate, 270
explain, 267-268
explore, 266-267, 267
connecting to A Framework for
K=12 Science Education, 39,
263, 264
connecting to the Common
Core, 265, 267, 270
description of, 263
Inquiry Place for, 271
materials for, 264
modeling Earth’s rotation for,
269, 269-270
objectives of, 263
picture books for, 263, 263
safety precautions for, 265, 269
student pages for, 264
Changing Shadows, 274—
275
Letter to Parent, 272
Sunrise/Sunset Take-Home
Page, 272-273
Sunsets and Shadows
Assessment, 276277
time needed for, 264
Swinburne, Stephen R., 173, 176
Synthesizing, 13
for “Ducks Don’t Get Wet”

lesson, 194
for “Seeds on the Move” lesson,
162
T
T-charts

for “Ducks Don’t Get Wet”
lesson, 193, 197, 198
for “Freezing and Melting”
lesson, 57
for “Harnessing the Wind”
lesson, 111
Testable questions, 22-23, 23, 25,
26
The Boy Who Harnessed the Wind, ix,
xxi, 103, 103, 104, 106, 108

Even More Picture-Perfect Science Lessons, K-35

The Monster at the End of This Book,
1
The Moon, 1
The Three R’s: Reuse, Reduce, Recycle,
xxi, 243, 243, 244, 246
The Very Hungry Caterpillar, xxi, 1,
3, 4, 203, 203, 204, 211, 219
retelling book, 211, 220-221
The Wind Blew, xvi, 77,77, 78, 80,
81
“The Wind Blew” lesson, xvi, 15,
77-101
background for, 79
BSCS 5E Instructional Model
for, 80-85
elaborate, 83-84, 84
engage, 80
evaluate, 84—85
explain, 81-83, 82
explore, 80, 80-81
checkpoint lab for, 25, 36,
83-84, 84, 89-99
connecting to A Framework for
K—12 Science Education, 36,
38,77,79
connecting to the Common
Core, 81, 84
description of, 77
Inquiry Place for, 36, 86
materials for, 7879
objectives of, 77
picture books for, 77
poster session for, 84-85, 100
safety precautions for, 80, 82,
83
student pages for, 79, 87-101
Poster Session, 100
Sail Cutouts, 101
The Wind Blew Team
checkpoint lab, 89-99
The Wind Blew Team Task
Cards, 88
Wind Challenges, 87
time needed for, 78
Toy Boat, xxi, 65, 65, 66, 67-68
Turn and talk, 11, 16
for “Do You Know Which
Ones Will Grow?” lesson,

145



for “Problem Solvers” lesson,
282, 283-284
for “Seeds on the Move” lesson,
161
for “The Wind Blew” lesson, 80
for “What Will the Weather
Be?” lesson, 255
Twilight Comes Twice, xxi, 263, 263,
264, 265

U
Unbeatable Beaks, xxi, 4, 173, 173,
174,176
“Unbeatable Beaks” lesson, xvi,
173-186
background for, 175
BSCS 5E Instructional Model
for, 175-181
elaborate, 180
engage, 175, 175-177
evaluate, 180-181
explain, 178-180, 179
explore, 177, 177-178, 178
connecting to A Framework for
K—12 Science Education, 39,
173, 175
connecting to the Common
Core, 176, 179
description of, 173
Inquiry Place for, 181
materials for, 174
objectives of, 173
picture books for, 173, 173
safety precautions for, 174, 177
student pages for, 174, 182-186
Bird Cards, 184-185
The Right Beak for the Job,
186
What's the Best Beak?,
182-183
time needed for, 174

\'%
Visualizing, 13
for “What Will the Weather
Be?” lesson, 255

Vitale, M. R, 2
Vocabulary, 4, 5, 34
Volkmann, M. J., 31

w
Weakland, Mark, 65
Weidner Zoehfeld, Kathleen, 141
Wemberly Worried, 55
Wemberlys Ice-Cream Star, xxi, 4, 53,
53, 54, 55
What Will the Weather Be?, xxi, 2,
253, 253, 254, 256-257
“What Will the Weather Be?”
lesson, xv, 2, 253-262
background for, 254-255
BSCS 5E Instructional Model
for, 255-258
elaborate, 257-258
engage, 255-256
evaluate, 258
explain, 256-257
explore, 256, 256
connecting to A Framework for
K—12 Science Education, 36,
39, 253, 254
connecting to the Common
Core, 255, 256, 258
daily reports for, 257-258, 258
description of, 253
Inquiry Place for, 259
materials for, 254
objectives of, 253
picture books for, 253, 254
safety precautions for, 256
student pages for, 254, 260-262
Daily Reports, 261
4-3-2-1 Weather Report Skit
Rubric, 262
Weather Instruments, 260
time needed for, 254
weather instruments for, 256,
256
placement of, 257
weather report skits for, 258
scoring rubric for, 262
Whats Alive?, xxi, 141, 141, 142,

144-145
Whats That Sound?, xxi, 125, 125,
126, 128
Where the Sidewalk Ends, 1
Where the Wild Things Are, 1
White, E. B., 1
Who Will Plant a Tree?, xxi, 159,
159, 160, 162
Why Did My Ice Pop Melt?, xxi, 53,
53, 54, 56, 57
Wind Energy: Blown Away!, xxi, 5,
103, 103, 104, 107
Woodward, Katie, xvi
‘Writing activities
for “Amazing Caterpillars”
lesson, 207-208
for “Do You Know Which
Ones Will Grow?” lesson,
146-147
for “Ducks Don’t Get Wet”
lesson, 190, 194
for “Float Your Boat” lesson, 71
for “Fossils Tell of Long Ago”
lesson, 229
for “Freezing and Melting”
lesson, 59
for “Harnessing the Wind”
lesson, 113, 115
for “Reduce, Reuse, Recycle!”
lesson, 247
for “Sounds All Around” lesson,
131
for “Sunsets and Shadows”
lesson, 270
for “The Wind Blew” lesson, 84
Writing Standards K-5, 44-46

Y

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

V4
Zunon, Elizabeth, 103
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Picture-Perfect
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“The No. I compliment we hear from teachers is that the lessons are complete
and ready to take back to their classrooms and use.” —XKaren Ansberry and ]
Emily Morgan, coauthors of the Picture-Perfect Science series |

Since the debut of the Picture-Perfect Science books and workshops more than 10 years ago,

authors Emily Morgan and Karen Ansberry have learned one thing for certain: Elementary school y r:':!
teachers are constantly clamoring for even more ways to engage children in reading and science "—2
through picture books! To meet that demand, the 15 all-new lessons in Even More Picture- i I'.H
Perfect Science Lessons bring you

e Even more convenience—Cover reading and science content simultaneously and save
time with ready-to-use student pages and assessments. :

e Even more confidence in your own expertise—Get relevant science concepts and reading
comprehension strategies to keep your teaching on track.

e Even more ways to entice reading-phobic children and reluctant scientists—Make
students yearn to learn science with such captivating fiction and nonfiction picture books
as Houdini the Amazing Caterpillar, Captain Kidd's Crew Experiments With Sinking and
Floating; and The Boy Who Harnessed the Wind.

Plus: This latest edition even connects the lessons to the Framework for K—12 Science Education

and the English Language Arts and Literacy Common Core State Standards. Ji ‘j

1':
Even More Picture-Perfect Science Lessons delivers the whole package: teacher-friendly lessons, i ln
strong standards-based science content, and a kid-magnet formula that will get your students '.1 H

I. engrossed in science while they improve their reading skills. *H
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