FOCUS
QBJECTIVE

OYERVIEW

Additional Comments

To introduce this lesson, ask your
students if they’ve ever stepped
onto a parking lot barefoot in the
middle of the summer. Say, “Did
it burn your feet? Did you quickly
Jjump back onto the grass?”

Compare the temperature of the
soft green grass to the temperature
of the hard black parking lot. Dis-
cuss a few of the reasons the sur-

face of a lawn might be cooler than
the surface of an asphalt parking
lot, even though both are in direct
sunlight. (differences in color, dif-
ferences in the materials, differ-
ences in the kind of surface, etc.)

Say, “In this lesson we’re going
to explore how one characteris-
tic, color, can make one thing get
much hotter than another.”
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INTRODUCTION

National Standards
Focus: D2

Related: A1, A2, B2, D3

Category

Earth Science

Focus
Solar Energy

Objective
To explore how color can
reflect or absorb sunlight

Overview

Read the overview aloud
to your students. The goal
is to create an atmosphere
of curiosity and inquiry.

Say: “Some colors reflect
light. Some colors absorb
light. When the light from
the sun is absorbed, it can
create heat energy.”
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ENGAGE - pay 1
What To Do

Once students are seated
in “research teams” with
materials in front of
them, read the first sec-
tion (OBSERVE) aloud.

Say, “To start this les-
son, we’re going to ob-
serve some things. Good
scientists always care-
fully examine the things
they will be working with
before beginning. First,
I will read the instruc-
tions to you. Then you
can follow the instruc-
tions as you observe the
items in front of you.”

WHAT TO DO
‘With your team, carelully [olicw each sfep belowr.

Look al the bwo lubes. Remove thelr caps and

inside, Think about how the tubes ose smilar, Think

about Fow the tubes are dilfarani.

Describe he two tubes. What do they look liked?
Monitor teams closely
as they follow instruc-
tions. When teams are
finished with this sec-
tion, repeat the process
with the DESCRIBE
section. Conclude with

the DISCUSS section.

What oo they leel Bke? What shape are theyy How

stromg are they? What color is eoch luba?d

What word can mean "bounce ofl ¢

Whal word can mean “lo take in™?

OPtions Whal can halp reflect o obsorh wnlght?
Expand the DISCUSS Discuss '
section, by having stu-
dents use crayons or
Leels Scwenod® TPy SOLANR - 1

markers to write the dot-
ted “key words” on a
separate piece of paper.
Werite the word reflect in
silver, the word absorb
in black, and the word
color using a different
color for each letter.
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Teacher to Teacher

Here’s an opportunity to clear up a
common misconception.

Since there’s 93 million miles of
freezingly cold space between the
Earth and Sun, we don’t actually
get HEAT from the Sun.

What really happens is that the
LIGHT from the Sun passes
through our atmosphere and hits

things. As this light is absorbed, it
is changed into heat.

How much heat an object absorbs
(and releases) depends on factors
like color, composition, air flow,
etc. Park a car with dark leather
seats in direct sunlight — even on
a cool day — and you’ll quickly
discover how extremely efficient
some combinations can be!
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W, READ THE $TORY |NFORM-Day2

47 =R Lo colon rellest Bghl, 5ome oolor abicrl EBghl

2 Reod the story below bo find cut what hapoers when Read The Story

b, :._‘;_.-" surdichl siikas il eeen | Solor,

Read the story aloud with your students.

5'?"':" Energy (Suggested adjustments for reading levels
S ey & oA B8 e, Vo S L e can be found in the RESOURCE BINDER
T e on page 8.) After reading, monitor teams as
Light can create heat. they discuss what was read. Once you feel
ect can mol e e . e students have mastered the basic concepts,
2. The et of ret e have them answer the comprehension ques-

Pt Noht conliovel IRough Ipece. @ e tions (What I Learned - part 1).

To introduce the story, say:
Colors absorb or reflect light. 0 Introduce the story, say

Dark: colons conobecrbamlighl, “The title of this story is ‘Solar Energy.
e A Look at your story and follow along as
s e e . et soricrs we read it together.”

Colars can alfect comforl, What | Learned (Part 1)

B o e A ) O sl These are basic fact-based comprehension
WA PRI SR iy O In puereTe questions. Student answers will vary but
A Black thifl can Belp keap you wem Suggested responses include'
P - Sy SR Seei o’ - €) Dark colors absorb light. When light

is absorbed, it is changed into heat.

t;i a) both are colors b) black absorbs

WHAT | LEARMED - [ 1 light; white reflects light

Diucwis e tlory [poge 2). Than ardsar tha quastions Balow
F:j a) light yellow b) yellow is a much
lighter color than dark blue, so it would
reflect more light

ﬂ How con 0 dork Color make something hat?

H i i (Bl arvd wihite alka§ How g hay oflenant Fi@ld Trip
Visit a greenhouse to find out the tricks they
€ rich might be coler — o yelow shit or o Bie ona? Wiy use to wring all the heat they can from
— o S ' sunlight and how they cool the greenhouse
quickly on a day that’s too sunny.
ML T LEARS D) - art & Guest Speaker
Discuss the activity (poge 4], fen angwer the quesSions below. Invite a builder of energy-efficient homes,
or a resident of a “solar home” to visit your
€D vines i e anergy tor this actiity come tomd class. Ask him/her to talk about ways the

Sun can help reduce home energy costs.

B Hired womndy By orn hubens clkon ¥ Hoea vagen trey ol foren e

E wirich mighl be hofler inside — a black car or g white cord Wiyt

Tk e T AP AN - )
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EXPLORE - pay 3

Materials Needed*
black tube with lid

clear tube with lid

white construction paper

water

Safety Concerns

4. Slipping

There is a potential for spilled liquids.
Remind students to exercise caution.

4. Other
Remind students to never look directly
at the Sun!

Do the Activity

Read the activity in advance so you under-
stand it thoroughly. (If time allows, try it
yourself.) Before students begin, carefully
go over the Safety Concerns together.

Pass out materials, then have your students
follow along as you read the instructions
for Step 1. Monitor teams closely as they
complete this step.

Once teams have completed Step 1, read
instructions for Step 2. Monitor teams as
before. Repeat for Step 3 and Step 4.

After the activity, allow time for each team
to share their observations. To encourage
higher-level thinking, encourage teams to
not only share their observations with each
other, but also with other teams.

Special Instructions

Step 1 - A paper cup (pinched to make a
spout) may make pouring easier. You may
substitute the phrase “finger width” for the
“half inch” instruction if desired.

Step 2 - This Step requires a sunny, pro-
tected location. A wide windowsill works
great. Be sure the tubes are in direct sun-
light (not just a bright spot)!

Step 3 - Remind students to remove the
caps carefully to avoid spilling water.

Step 4 - Temperature variations may be
minimal if air is cool or clouds interfere.

4 - SIMPLY SOLAR Seela Science®

What Happened?

Immediately following
the activity, help your
students understand what
they observed.

Say: “In this activity, you
explored how color can
reflect or absorb sun-
light, resulting in heat.

In Step 1, you filled two
tubes with water, and you
observed that the only
difference between the
tubes was that they were
different colors.

In Step 2, you exposed the
tubes to direct sunlight
for a period of time.

In Step 3, you tested the
difference in heat ab-
sorbed by each tube.
You discovered that dark
colors absorb more light
than light colors, result-
ing in more heat.

Finally in Step 4, you
shared and compared
findings with those of
other research teams.”

* Bold-faced items supplied in kit.
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Extended Teaching

1. To expand vocabulary,
talk about “energy” as the
capacity to do work. So-
lar energy (energy from
the Sun) can be used
for heating, generating
electricity, and cooking.
Scientists are constantly
searching for new ways
to harness the endless
power of the Sun.

2. Encourage students to
use the Internet to find out
more about solar energy,
solar houses, and ways of
trapping solar energy.

3. Challenge students to
wear different colored

Sl LA

clothes to find out how
color can affect comfort.
Ask, “Why do people
usually wear light-col-
ored clothes in the sum-
mer and darker clothes in
the winter?”

4. If your class is more
advanced, challenge stu-
dent research teams to
paint the tubes from this
activity with other col-
ors (yellow, dark blue,
etc.) and finishes (flat to
glossy), then repeat the
activity, recording how
color and surface affect
the efficiency of light’s
conversion to heat.
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EXPAND - pay 4

Begin Day 4 with a review of Day 3, then
have students answer “part 2" questions.

What I Learned (part 1)

These are higher-level cognitive ques-
tions (explain, compare, predict). Student
answers will vary but suggested responses
may include:

€) light from the Sun

“_-j a) same size, same shape, same
contents, etc. b) one black, one white

O a) black car b) because black absorbs
heat (or white reflects heat)

ASSESS -pay 5

Suggestions for modifying assessments to
reflect reading levels can be found in the
RESOURCE BINDER on page 10.

Show What You Know 1

Answer Key (general assessment):

Blanks - reflect, absorb. Also the shirt and
road should be circled in red; the car and
roof should be circled in blue.

Show What You Know 2

Answer key (optional Fluent Reader test):
DT 2)F 3)F 4T 5T

To The Parent

Included at the bottom of all assessment
tests “To The Parent” provides a great way
to solicit parent involvement. It not only
gives parents an overview of the lesson,
but also provides follow-up questions for
home use.
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IDEA CATCHER!
Use this page for your personal notes on this lesson.
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NAME

o)

Show What You Know 1

Circle the objects that should absorb sunlight with red.
f Circle the objects that should reflect sunlight with blue.
\b{/ Write the correct names on the lines below.

Light objects sunlight. Dark objects sunlight.

To the Parent...

Lesson Focus:
Solar Energy

Lesson Objective:
To explore how color helps change sunlight into heat .

National Science Education Standards:
Standard D2 — “All students should develop an understanding of objects in the sky . . . the sun, moon, stars . . .
the sun provides the light and heat necessary to maintain the temperature of the earth . ..”

Follow-up Questions:

Ask your child how sunlight might affect a dull, black car (would absorb, might make it hotter, etc.).

Ask your child how sunlight might affect a shiny white car (would reflect, might make it cooler, etc.).

Ask your child why people prefer white or light-colored clothes in the summer (reflect sunlight, making them cooler).
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NAME

2 Show What You Know 2
4"-'?,._ *'ﬁ Read each sentence below. If the sentence is true, circle

1 the letterT. If the sentence is false, circle the letter F.

o ¥

T F 1.Energy that comes from the Sunis called "solar” energy.
T F 2. Dark colors reflect sunlight. This makes objects hot.

T F 3. Light colors absorb sunlight. This keeps object cool.

T F 4. Wearing white in the summer might keep you cooler.

T F 5. Light from the Sun can be absorbed, resulting in heat.

To the Parent...

Lesson Focus:
Solar Energy

Lesson Objective:
To explore how color helps change sunlight into heat .

National Science Education Standards:
Standard D2 — “All students should develop an understanding of objects in the sky . . . the sun, moon, stars . . .
the sun provides the light and heat necessary to maintain the temperature of the earth . ..”

Follow-up Questions:

Ask your child how sunlight might affect a dull, black car (would absorb, might make it hotter, etc.).

Ask your child how sunlight might affect a shiny white car (would reflect, might make it cooler, etc.).

Ask your child why people prefer white or light-colored clothes in the summer (reflect sunlight, making them cooler).
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