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Goals and Objectives
The following goals and objectives are aligned with Sunshine State Standards and are
specifically designed for Science. Teachers are encouraged to design cross curricular lessons to
incorporate Math, Reading and Language Arts. See “Resources” page 21, for ideas.

SC.5.P.10.0 Investigate and describe some basic forms of energy including light, heat, forms
of energy including light, heat, sound, electrical, chemical and mechanical
SC.4.P.10.1 Observe and describe some basic forms of energy including light, heat, sound,
electrical and the energy of motion
SC.B.1.1.1 Knows that the Sun supplies heat and energy to the Earth.
SC.B.1.1.2 Knows that light can pass through some objects and not others.
SC.B.1.1.3 Describes a model energy system.
SC.B.1.1.4 Knows that there is a relationship between force and motion.
SC.H.1.1.1 Knows that in order to learn, it is important to observe the same things often and
compare them.
SC.H.1.1.5 Uses senses, tools and instruments to obtain information from surroundings.
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Course Overview

Fun With Solar Energy was designed as a five to seven day hands on, collaborative
lesson to celebrate Earth Day. The primary objective is to have the children explore and
understand solar energy through highly engaging activities. The lesson also includes an
introduction to background knowledge, extension resources and activities and assessment
suggestions for science and language arts and reading. You may select to complete it as an
individual class, as a grade level, or with other grade levels. We encourage you to have general
education and special education students work together, as all of the students helped one
another and enjoyed the activities.
On the Resources page, you will find books and websites which include literature,
interactive games, additional activities and assessments for your students. If the books are not
available in your school media center, they can be found at your local public library or online for
purchase new or used. Much of the background information can also be accessed in your
students’ textbooks and science leveled readers. “The Sun” DVD is enjoyable for grades 3 – 5
and also gives suggestions for additional activities and science fair ideas.
Most of the information on the following pages will discuss in depth, the four activities
that our students completed. They include designing individual pinwheels and discovering what
makes them spin, constructing a solar oven, cooking in a solar oven and making solar bead
bracelets. Students will be able to make observations using all of their senses, understand the
vocabulary and take pride in their very own creations. When the activities are carefully
planned, anticipate few, if any behavioral issues as students are fully engrossed in their
projects.
Since we planned this project for the entire school, all students from Pre‐K through 5th
grade, both general and special education with varying exceptionalities, participated. While
only Pre‐K through 2nd grade (and some SPED classes) completed pinwheels, we discovered that
many of the 4th and 5th grade students were extremely helpful in working with 2nd and 3rd
graders to make solar ovens. Students from different grade levels and abilities were paired to
cook together and enjoy their treats. Every student got to make, observe and keep their own
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solar bracelet. Once students complete an activity, have them be the “teachers” for younger
students or students who are having difficulty.
You will find that the students will be extremely busy working in pairs and groups.
What’s more is that the kids will have fun while learning.

Lesson Plans
Pinwheels (PreK‐2nd Grades)
The students will understand how the Sun’s radiation is the source that powers the wind by
warming the air which makes it move.
Begin by reading “I Face the Wind”, by Vicki Cobb and “The Wind Blew”, by Pat Hutchins.
Next, have students decorate and make pinwheels.
There are several different resources to help you make pinwheels. Included in this packet (page
10) is one pattern example for you to copy. Additional resources and instructions can be found
in FOSS Air and Weather Module Kits, “Wind Catchers” (FOSS kits are available in some schools.
Check with your Science Coach or Administrator.), or online at
http://www.magicdragonmagazine.com/Activities/how_toPinwheel.htm.
Directions for pinwheels:
1. Provide each student with a pinwheel pattern. We recommend that a teacher,
volunteer or older student cut the pattern and slits before giving them to the students.
(Helpful tip‐Have extra available for mistakes.)
2. Students may decorate both sides of the pattern using crayons or colored pencils.
3. Use a hole punch to make holes in all four wings of the pinwheel.
4. Use a pencil to punch a hole in the center of the pinwheel. Do not use the hole punch
for the center.
5. Insert the end closest to the flexible part of the straw into the center of the pinwheel
leaving the pinwheel pattern above the bend of the straw.
6. Carefully insert each of the four holes on the wings on to the straw.
7. Use a small piece of transparent tape to secure the ends.
The pinwheel should spin when the student blows on it.
After all of the students have created their pinwheels, take them outside to watch them spin.
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Constructing Solar Ovens (Recommended for 3rd‐5th grades, may be completed in primary
grades with the assistance of teachers, volunteers or older students)
If you choose to use additional resources to construct solar ovens, keep in mind that
instructions may vary. This was a concern for some of our teachers at our school as they were
not sure if they were constructing correctly. For example, some classes attached the black
construction paper (for heat absorption) to the bottom outside of the pizza box, and some
classes attached the black paper to the bottom inside of the box. Remember that these are
the variables in conducting science experiments. Your students can discover the answers to
these questions.
Materials
A sunny day, temperature above 70 degrees
Pizza box
Black construction paper
Aluminum foil
Plastic wrap
Glue
Tape
Ruler, pen or pencil
Scissors
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Directions for solar oven:
1. On the top flap of the pizza box, draw a square with a marker with edges spaced 1” from
the four sided of the box.
2. Cut along three lines of the box on the sides and front edges of the box. Leave the
fourth line uncut. Fold back the top of the box at the fourth line.
3. Cut aluminum foil to fit on the inside of the lid and to line the inside of the box including
the sides. Glue foil into place.
4. Tape plastic wrap to the underside of the cut opening on the top of the box. The plastic
should be tightly sealed as to not let any air in. This will be the window.
5. Glue black construction paper to the bottom of the inside of the box on top of the foil.

Solar Cooking
Take students outside with ovens and s’mores ingredients. It is best to use a hard surface such
as a basketball court for cooking. Discuss vocabulary from “Solar Matters” (page 16). Students
may work in pairs or small groups. Ovens should be placed so that the inside top, when
opened, is facing the Sun.
Additional recipes are listed on the Florida Solar Energy Center site. We chose to make
S’mores. Remember to ask about any food allergies prior to cooking and eating.
S’mores
Ingredients: Chocolate bars, Graham Crackers, Mini Marshmallows
You may want to place s’mores on a small piece of tinfoil, as a tray, so that you can reuse your
oven.
Cook no more than four to five s’mores in one oven at a time.
‐Place graham cracker in the solar oven.
‐Break a portion of the chocolate bar, and place it on top of the cracker.
‐Place marshmallows on top of the chocolate. The chocolate will melt, and the
marshmallow will get warm.
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‐Close the oven lid, and have a student gently hold back the top of the lid so that the foil
on the inside of the lid is facing the Sun. Students can observe the s’mores cooking
through the window (plastic).
‐(Optional) Place an oven thermometer inside the box to record the change in
temperature inside the oven.
‐When done, take another cracker, and put it on top of the cooked portion (like a
sandwich). Smash and enjoy!

Solar Bracelets
Materials
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Solar Beads
Pipe cleaners, laniard or string
Scissors
Directions for solar beads:
1. String some of your beads on a pipe cleaner, laniard, or string and tie it loosely to your
wrist.
Make sure all shutters or blinds are closed to keep the Sunlight out of the classroom while
making bracelets. Take students outside. Have them observe the colors of the beads as the
ultraviolet radiation in sunlight reacts with a chemical in the beads. Then take them back in the
classroom to see the colors fade back to white. Have them record their observations in their
science journals.
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DAY 3––ACTIVITY: SOLAR BEADS––LIGHT CAN MAKE A COLOR CHANGE.
Materials:
5 solar beads and 1 pipe cleaner for each student
 Make sure the classroom blinds are closed so that sunlight does not enter.
 Distribute five beads and a pipe cleaner to each student. Instruct the students to string
the beads on the pipe cleaner and make a loose bracelet out of it by twisting the ends
together.
 Ask the students to observe the colors of the beads.
 Open the blinds or take the students outside on a sunny day to observe the colors of the
beads in sunlight.
 CONCEPT: The ultraviolet radiation in sunlight reacts with a chemical in the beads to
cause a change in color.
DAY 3––EXPLORATION: NATUREPRINT PAPER––LIGHT CAN MAKE A COLOR CHANGE.
Materials:
1 piece of NaturePrint paper for each student.
 Take the students outside on a bright sunny day. Instruct each student to find a leaf with
an interesting shape, a twig, or other small, flat natural object with which to make a
print. (You can also have students cut designs from construction paper before going
outside.)
 Find a large, flat area. Distribute one piece of NaturePrint paper to each student.
Instruct the students to place their paper flat on the ground and place their objects in
the center of the paper––do not move them. Direct the students to observe the color of
the paper that is exposed to the sun for two to three minutes, until it fades to a pale
blue.
 Take the papers inside quickly without further exposing them to direct sunlight. Soak
the papers in a container of water for one minute and dry flat. Observe the image on
the paper.
 CONCEPT: The energy in sunlight changed the color of the part of the paper exposed to
the sun.
DAY 4––EXPLORATION: SOLAR BALLOONS––HEAT MAKES SUBSTANCES EXPAND.
Materials:
1 solar balloon with string
 Take the students outside on a bright sunny day.
 Tie off one end of the solar balloon with a small piece of the string.
 Open the other end of the balloon and fill the balloon as full as possible with air. If there
is no breeze, walking quickly while holding the end open can help. Tie off the end of the
balloon when it is full.
 Tie two strings (about four meters––or twelve feet––long) to the ends of the balloon
and put the balloon in the sun. Watch as the air inside the balloon heats up and
expands, it becomes less dense than the air around it, causing the balloon to rise into
the air.
 CONCEPTS: Dark colors absorb light energy and turn it into heat. As substances get
hotter, they expand. Less dense substances tend to rise, denser substances tend to fall.
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DAY 5––EXPLORATION: SOLAR OVEN––THE ENERGY IN SUNLIGHT CAN COOK FOOD.
Materials:
1 solar oven with oven thermometer, 1 package of refrigerated cookie dough,
dark pan
 Arrange small portions of cookie dough on the dark pan.
 Take the students outside on a bright sunny day. Set up the solar oven and place the
pan inside. Place the oven in the sun so that the light is focused on the food. (With
assistance, students can make their own solar ovens by lining pizza boxes with foil or
using Pringles cans with rectangle cutouts to cook hot dogs on a skewer.)
 Cover the oven with plastic wrap and observe the cookies as they bake (ten to 20
minutes). Allow the students to sample the cookies when they are finished. Use the
thermometer to measure oven temperature.
 CONCEPTS: A shiny surface reflects light. Reflected light can be concentrated on an
object. When sunlight shines on food, enough energy is changed to heat to cook the
food.
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Resources
Internet Resources
www.need.org The Need Project
http://www.fsec.ucf.edu Florida Solar Energy Center at the University of Central
Florida
http://fplkids.ocm Florida Power and Light
Audio/Visuals
Bill Nye The Science Guy, The Sun, DVD
Books (found at local public libraries or online and in book stores)
“I Face The Wind”, Vicki Cobb
“The Wind Blew”, Pat Hutchins
“Cooking With The Sun”, Beth Halacy
Suppliers
SOLAR BEAD BRACELETS:
Solar Beads ‐ Get Smart, 11751 S. Dixie Highway
Pipe Cleaners, Laniard or String

$5.95/100 beads
$1.99/50 pipe cleaners

PINWHEELS:
Straws (bend at the top)– Target, Publix
$0.59/40 straws
Pinwheel reproducible‐FOSS Kit, Air and Weather Module,Part No. 542‐0425 or
http://www.magicdragonmagazine.com/Activities/how_toPinwheel.htm
Crayons or markers for decorating pinwheels
Scotch Tape
Hole Punch
Pencil
SOLAR OVENS:
Pizza Boxes (corrugated)‐Request donations of pizza boxes from local pizza
restaurants, ask students to recycle pizza boxes from home or order online at
$25.00/50 boxes plus shipping
http://bizrate.com/pizza‐box.
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The following items can be purchased at a grocery store, Target, WalMart or
Kmart. Prices are estimates and vary by store:
Aluminum Foil
Plastic Wrap
Black Construction Paper
Glue
Masking Tape
Graham Crackers
Chocolate Bars
Mini Marshmallows
Oven Thermometer

$3.03/75 sq. ft.
$1.59/100 sq. ft.
school supply
school supply
school supply
$2.79/box
$2.40/giant bar
$1.29/bag
$3.79/each
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Activities and Assessment Ideas

Science and Language Arts






Students observe solar beads before and after they are exposed to Sunlight and
complete a two column chart using describing words.
Expository Writing‐Write to explain how Sunlight changes the colors of the solar
beads.
Students create vocabulary cards and draw pictures to show their understanding of
the definitions.
Students draw their food cooking in the solar oven, and label the parts of the oven
and the source of heat (energy) that is used to cook it.
Narrative Writing‐Write to tell about cooking in your solar oven.

Reading and Social Studies


Have students research books and the Internet to discover where and when solar
ovens may be used locally and around the world.

Math


Using an oven thermometer, record the temperature before cooking and when the
s’mores are ready to be eaten. Students calculate the change (difference) in
temperature.
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