Primary Science of Energy
Investigating Energy Transformations

Teacher demonstrations, background information, and a variety of activities introduce students to forms of
energy and how they are transformed. During this unit, students will practice science process skills and engage
in guided reading, writing, phonics, and vocabulary building activities.
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cii| Standards Correlation Information

www.NEED.org/educators/curriculum-correlations

Next Generation Science Standards

= This guide effectively supports many Next Generation Science Standards. This material can satisfy performance expectations,

science and engineering practices, disciplinary core ideas, and cross cutting concepts within your required curriculum. For more
details on these correlations, please visit NEED’s curriculum correlations website.

Common Core State Standards

= This guide has been correlated to the Common Core State Standards in both language arts and mathematics. These correlations

are broken down by grade level and guide title, and can be downloaded as a spreadsheet from the NEED curriculum correlations
website.

Individual State Science Standards

= This guide has been correlated to each state’s individual science standards. These correlations are broken down by grade level
and guide title, and can be downloaded as a spreadsheet from the NEED website.
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JA Materials

The materials list below details the items you will need for each demonstration and student activity.

NOTE: There are additional items found within the Science of Energy kit that aren’t used at the primary level. You may wish to remove
these items from the boxes or use for demonstration purposes.

Station

Building Background
Knowledge

Materials in Kit

Additional Materials Needed

=6 Large pieces of paper
=Markers

=Magazines (optional)
=Scissors (optional)
=Glue (optional)

Station One

=Measuring tape
=Super ball (sphere)
=Balloon

=Toy car (optional)
*Yo-yo (optional)

=Anchor chart

=Wall

=Safety glasses

=Meter stick

=Balloon air pump (optional)

=Various unbreakable spheres for student
exploration (optional)

Station Two

=Container of baking soda
=Container of calcium chloride
*Empty bottle for vinegar
*Empty plastic bags
sThermometers

=15 mL Measuring cups

=Anchor chart

=\inegar

=Water (room temperature)
=Timer or clock with second hand
=Safety glasses

Station Three

=Solar panel with motor, fan, and disks

=Anchor chart

=Standard Fan

sLight source (bright sunlight, clamp light, etc.)
=Safety glasses

=Document camera (optional)

Station Four

=L jve wire (nitinol)
=Tongs

=Anchor chart

=Clear beaker

=Hot water

=Safety glasses

=Document camera (optional)

Station Five

=Glow sticks

=Anchor chart

=Neon highlighter

=Markers

=Cup of hot water

=Cup of ice water

=Safety glasses

=Colored pencils/crayons (optional)
=Document camera (optional)

Station Six

=Hand generated flashlight (from teacher demo box)

=Anchor chart

=Regular flashlight

=Scissors

=Glue

=Safety glasses

=Document camera (optional)

Science of Energy kits and additional consumable materials are available for purchase by calling at www.NEED.org/shop or

by calling 1-800-875-5029.
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A Teacher Guide

Almportant Safety Notes

= All students should wear
safety glasses while at any
Primary Science of Energy
station.

=This kit contains latex
balloons and rubber bands.
Check to see if any of your
students have latex allergies.
If they do, the balloons and/
or rubber bands should be
removed.

=Stations Four and Five require
hot water. Review safe
procedures for handling hot
water with students.

=The live wire in Station
Four may spring out of
the cup. Students should
not peer directly over the
demonstration and should
handle the live wire with
tongs. Giving the students a
clear glass or beaker to use in
this demonstration may keep
them from wanting to look
directly over the cup.

=sThermometers in this kit do
not contain mercury. These
thermometers are made with
alcohol spirits and are safe for
classroom use. Should they
break during the course of
this unit, you can dispose of
the thermometer and parts
as you would anything else in
your classroom.

=Project or hand out the Lab
Safety Rules and review
any pertinent procedures
with students prior to any
investigation.

< Additional Resources

For more information

about energy, see the Primary
Energy Infobook available

for download from
www.NEED.org/shop.

[ Background

The objective for the Primary Science of Energy unit is for students to be introduced to the idea that
energy can change from one form to another. While the concept of energy transformations is often
found in standards at higher grade levels, K-2 students have the ability to identify energy at work and
begin to recognize when change occurs. Through six interactive stations, teacher demonstrations
and activities will engage students in the tangible ways that energy transfers, making observations,
asking questions, and drawing conclusions.

Each station’s "Teacher Procedure" gives recommendations for questions you can ask students, and
recommendations for how students can record their thinking. Some stations also have suggestions
for student exploration opportunities after the teacher model.

It is not expected that students will fully master the concepts during this unit, but they should be
encouraged to be curious, to ask questions, to make observations, and to be scientists! Using the
Primary Science of Energy unit with your students will give them background knowledge that they
can draw on when they officially learn about energy transformations again in upper grades, using
the same materials if you choose.

(STime

There are different options for using the lessons within this guide:
=You may choose to teach them sequentially over the course of three weeks.
=Each station can also be a stand alone lesson. You might find these lessons useful to use when
you have some extra time, on late start/early release days, or before extended school breaks when
your core curriculum has been wrapped up for the quarter, semester, or trimester.

0bjectives

Each teacher demonstration has its own specific objective. Upon completion of the Primary Science
of Energy unit, students will be able to:

=explain what energy enables us to do;

=understand that energy is found in many forms;

sdifferentiate between potential and kinetic energy;

=explain energy transformations; and

=trace the energy flow of a system.

[JUnit Preparation

=Please note, the Primary Science of Energy kit contains additional items used in the other Science of
Energy units. Collect only the materials you'll need to complete your teacher demonstrations from
each station box. Familiarize yourself with the equipment and procure any additional materials
needed.

=Read the content background information, if necessary, so you are familiar with the concepts
presented. The content background section goes into greater detail and is presented at a greater
depth of knowledge than the material designed to read with your students. It also describes all
parts of the kit, including those used for this level and those for the older students, should you want
to showcase something not in this unit.

=Prepare vocabulary word cards and make copies of student worksheets as needed.

CONTINUED ON NEXT PAGE
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@ Vocabulary

With scientific content comes a lot of scientific vocabulary. As students make observations, it is important for students to use their own
words to describe their observations. At the same time, as instructors, we want to help students expand their vocabulary, but we want to
do this in a way that does not include memorizing definitions.

Encourage students to use scientific vocabulary, but do not expect them to use these words fluently and efficiently yet.

Scientific vocabulary students will encounter during the Primary Science of Energy lessons are listed below. A glossary for these terms can
be found on page 89.

absorb kinetic energy solar panel
alloy light solid

chemical energy liquid sound
chemical reaction magnet temperature
conductor molecule thermal energy*
convert motion titanium
electrical energy photovoltaic transform
electricity physical change transformation
gas potential energy wire

heat* radiant energy

inflate reaction

*PLEASE NOTE: In this unit, the terms thermal energy and heat are used to mean the same thing, as in the National Science Education Standards.
However, technically, they are not the same thing. Thermal energy is the sum of the energy of the molecules making up a substance - kinetic and
potential. When this thermal energy is transferred from one place or object to another, it is called heat.

[LJEnglish Language Arts Extensions

Each station has suggestions for extending and deepening student learning through phonics, reading, and/or writing connections.

=For writing, use sentence stems to help your students develop organization and transitions in scientific writing. You can use more or
fewer sentence stems to scaffold writing to meet your students’ needs. Encourage students to use the word wall and include scientific
vocabulary in their writing.

=sScientific writing is a different skill than narrative writing. If it is new for your students, you may choose to focus on guided writing which
is highly scaffolded for students. As you write with your students, you can focus on the encoding/writing skills that students are learning
during your writing block. For an example of a guided writing lesson during science, you can watch "Writing About Science" found on
NEED’s YouTube channel at https://youtu.be/nDTYxkVcmsl.

CONTINUED ON NEXT PAGE
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@ Phonics

Science offers many opportunities for students to expand their vocabulary. With so many unfamiliar words, science also offers the
opportunity for students to use their developing phonemic awareness to read new words. Included with each station is a phonics focused
lesson designed to help build students’ phonemic awareness and decoding skills. Understanding each of the six syllable types will help

students develop skills to decode multisyllable words and incorporate scientific terminology into their sight vocabulary.

Key Phonics Vocabulary Terms:

blend two or three consecutive consonants that each make their own sound (ex. bl-, scr-)
digraph two consonants that make one sound (ex. ch, th)

etymology the origin of a word and its meaning

grapheme the written form of a sound (a letter)

morpheme the smallest unit of meaning such as prefixes, suffixes, and root/base words
morphology the study of words and their parts

phoneme the smallest unit of sound

phonemic awareness
phonics
phonological awareness

the ability to recognize and manipulate the individual sounds, or phonemes, that make up a spoken word
the relationship between written symbols (graphemes) and sounds (phonemes)

the ability to recognize and manipulate the sounds in spoken words

prefix a morpheme that comes before a root/base word

root/base word a word that cannot be broken down into a smaller meaning

schwa a vowel sound that is spoken without any stress, such as the first “a” in “away.” The symbol o is used to
represent this sound. (www.kids.wordsmyth.net)

suffix a morpheme that comes after a root/base word

syllable a letter or combination of letters said together, often referred to as the “beats” of spoken language

word chains

used to build phonemic awareness, often called a word ladder, where one sound is changed at a time to
create a new word

Syllable Types:
Syllable Type Definition Example
closed syllable one vowel followed by one or more consonants, short vowel sound sun, mix
open syllable one vowel followed by no consonants, long vowel sound be, go
vowel team two vowel letters side by side, vowel sound can be long or short light, bounce
vowel-r one vowel letter followed by the consonant-r, vowel sound is /er/, /or/, /ar/ start, turn
silent-e time, bike

consonant -le

one vowel letter, one consonant, and a final silent-e, long vowel sound

one consonant plus the letter | and the vowel letter e, vowel sound is /al/ flexible, bubble

Multisyllable words will have one or more vowel types. Having students analyze each syllable in a word then helps them decode
unfamiliar words. Examples are below:

*NOTE: "/x/," this will indicate the sound

Word Syllables Syllable Types
associated with a vowel.
energy en-er-gy closed - vowel r - open
kinetic kin-et-ic closed - closed - closed
thermal ther-mal vowel r — closed (schwa)
potential po - ten - tial open - closed - suffix
bubble bub-ble closed - consonant -le

©2026 The NEED Project Primary Science of Energy www.NEED.org
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[JJBackground

Forms of Energy Chants

Introduce and reinforce potential and kinetic forms of energy vocabulary using simple chants and hand motions. While the Primary Science
of Energy demonstrations and discussions won't cover every form of energy, they're included here.

v’ Procedures

Choose which chants you'd like to use and practice them. Demonstrate and practice the chants and hand motions with students. Finally,
perform the chants and motions as you encounter each form of energy during Primary Science of Energy demonstrations and discussions.

Alternatively, assign students to small groups. Give each group one chant to learn. After practicing, each group teaches their chant to the class.

Forms of Energy Chants with Hand Motions
ENERGY: Making change. Doing Work. That’s energy!

Make fists and alternate tapping them on top of each other during
“Making change. Doing Work!” Clap sharply three times while
chanting “That’s energy.” Repeat.

*POTENTIAL ENERGY: Storing energy, to use later. Potential
Energy!

Reach both arms out to your sides and make a large forward
sweeping motion until hands meet in front of you during “Storing
energy.’ Pull both arms in giving yourself a hug during “to use later.”
Clap sharply three times while chanting “Potential Energy.” Repeat.

*KINETIC ENERGY: Mo----tion! Mo----tion! Kinetic Energy!

Take a sliding step to the left during “Mo---" and bring right foot
next to the left during “tion.” Take a sliding step to the right during
“Mo---" and bring left foot next to the right during “tion.” Clap
sharply three times while chanting “Kinetic Energy.” Repeat.

Potential Forms of Energy
*CHEMICAL ENERGY: Bonds between a---toms. Chemical Energy!

Link pointer fingers together then release and flip hands so pointer
fingers link together in opposite direction during “Bonds between
a—-toms.” (Draw out the word atoms.) Clap sharply three times while
chanting “Chemical Energy.” Repeat.

NUCLEAR ENERGY: Energy stored in an a---tom’s nucleus. Nuclear
Energy!

Clasp hands together and hold them near your chest during
“Energy stored” Spin around once during “in an a-—-tom'’s nucleus.”’
(Draw out the word atom as you spin.) Clap sharply three times
while chanting “Nuclear Energy.” Repeat.

ELASTIC ENERGY: Stre-———--- tch. Compre----—-- ss. Elastic Energy!

Start with both hands in front of your body and make a pinched
pulling apart motion until hands are outstretched during “Stre--

"

(Draw out the words stretch and compress.) Clap sharply three
times while chanting “Elastic Energy.” Repeat.

*Forms of energy addressed in this unit.

©2026 The NEED Project Primary Science of Energy www.NEED.org

GRAVITATIONAL POTENTIAL ENERGY: A rock sits on top of a hill.
It's GPE!

Make a circle shape with both hands during “A rock sits” Move
hands on top or your head during “on top of a hill. It's” Clap sharply
three times while chanting “GPE." Repeat.

Kinetic Forms of Energy

“RADIANT ENERGY: Light! So bright! Radiant Energy!

Hold left hand up, palm out, in front of left eye during “Light!” Bring
right hand up, palm out, in front of right eye during “So bright!”
Clap sharply three times while chanting “Radiant Energy.’ Repeat.

‘THERMAL ENERGY: Is it getting hot in here? Thermal Energy!

Fan your face with your hand during “Is it getting hot in here?” Clap
sharply three times while chanting “Thermal Energy.” Repeat.

MOTION ENERGY: Moving here, moving there. Motion Energy!

Use pointer finger of one hand to point across the body during
“Moving here!” Use pointer finger of other hand to point the
opposite direction during “moving there!” Clap sharply three times
while chanting “Motion Energy.” Repeat.

*SOUND ENERGY: Shhhh... | hear something. Sound Energy!
Hold pointer finger in front of lips during “Shhh...” Cup an ear

during “I hear something.” Clap sharply three times while chanting
“Sound Energy.” Repeat.

“ELECTRICAL ENERGY: Electrons are moving. Electrical Energy!

Both hands start as fists in front of you. Have one fist bump into and
slightly move the other, then repeat in opposite direction during
“Electrons are moving.” Clap sharply three times while chanting
“Electrical Energy.” Repeat.




Content Background Information
M for Teachers & Aides

*NOTE: This section includes background information on ALL of the components inside each station box. An asterisk is beside any kit
component used and referenced within this unit for primary students. However, the additional information remains, should you wish to
demonstrate any additional items from each station box and have questions.

Station One: Potential and Kinetic Energy

Potential energy is stored energy, and kinetic energy is energy in motion. All forms of energy fall into one of those two categories, and can
be transformed back and forth endlessly. However, no energy transformation is 100% efficient; some of the energy is always dissipated,
usually as thermal energy or sound.

*Happy and Sad Spheres

Kinetic energy can take many forms; so can potential energy. When an object is moving, it has kinetic energy. When an object is elevated,
it has gravitational potential energy (GPE). If a rock is placed at the top of a steep hill, it has GPE. When a force is applied to the rock, it will
begin to roll downhill. As it moves, the GPE is transformed into kinetic energy. When the rock reaches the bottom of the hill, it will slow
down and eventually come to a stop. All of the energy that was stored as GPE will have been transformed to kinetic energy, then dissipated
as thermal or sound energy, or in deforming the rock or ground it travels or stops on.

Dropping an object from a position elevated above the floor works similarly to a rock rolling downhill. However, when the object, in this
case a sphere, reaches the floor, it bounces. This is because some of the kinetic energy can be stored as elastic energy. The bouncing action
is caused by the elastic energy being transformed back into kinetic energy, but this time in the opposite direction. Some materials are
very efficient at transforming elastic energy into kinetic energy. The elasticity of an object depends upon the structure of the compounds
making the object. Some materials, like a block of ice, will not bounce well. Very elastic compounds, like rubber, will bounce well. The
amount of bounce is related to the material’s chemical makeup.

A dropped object will not bounce to the same height as that from which it was dropped. Why is this? It is because some of the energy
stored when the object was elevated is dissipated to the object’s surroundings as thermal energy or sound, or deformation of the material.
No energy transformation is 100% efficient to do work. Some of the energy transfers into the surroundings and cannot be recovered to
do work. If you were to bounce a superball repeatedly, over the course of an extended period of time, the temperature of the superball
would increase.

The black spheres, called “happy”and“sad” spheres, look very similar. However, they do not behave the same when dropped from the same
height. One bounces much higher than the other, which is why it is nicknamed “happy.” The material in the happy sphere is neoprene
rubber. The other sphere does not bounce much, if at all; isn't that sad? The material in the sad sphere is polynorborene. Even though the
size of the spheres is the same, and the densities are almost the same, there is a distinct difference in the elasticity of the two materials.
Polynorborene is softer, and is able to absorb and dissipate energy better than neoprene. Therefore, it does not bounce as high as the
neoprene sphere. Both spheres stored almost the same amount of GPE; however, what they did with that energy when they hit the surface
of the table or floor was different.

Toy Car

The toy car contains a spring, and when the car is depressed and pulled backwards, the spring is compressed, storing elastic energy.
Releasing the car allows the spring to transform the elastic energy into kinetic energy, and the car moves. The kinetic energy of a moving
object is always being dissipated as thermal energy and sound because of the resistance it encounters. Without additional potential
energy being transformed into kinetic energy, eventually all of the kinetic energy is transformed into thermal and sound energy, and the
car comes to a stop.

Yo-yo

A yo-yo behaves similarly to a dropped object, and takes the GPE stored by holding it at an elevated position and converts it into kinetic
energy. However, the behavior of the yo-yo at the bottom of the string is different than an object bouncing back. As a yo-yo falls and
unwinds the string, the yo-yo rotates. The movement of the yo-yo causes it to build momentum, and when it reaches the end of the string,
its momentum causes it to continue rotating in its original direction. The result is that the yo-yo rewinds itself up the string, but in the
opposite direction. For example, if the string was originally wound clockwise, the rebound would wind the string counter-clockwise on
the yo-yo.

CONTINUED ON NEXT PAGE
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As was the case with the spheres, the yo-yo will not rebound all the way to the height from which it was dropped. At the bottom of the
string, the rotating yo-yo encounters some friction as it spins within the loop of the string. Some of the kinetic energy is dissipated to the
yo-yo's surroundings as thermal energy and a small amount of sound energy; therefore the yo-yo will not climb the string all the way up to
your hand if it is simply released. If you want the yo-yo to return to your hand, you must snap your wrist when you initially release it, and
add additional energy beyond the GPE imparted by the yo-yo's position.

*Balloon

Inflating a balloon pushes compressed air inside, stretching the rubber. When the rubber is stretched, it stores elastic energy, and the
balloon pushes back against the air inside the balloon. As long as the balloon stem is held shut, the air inside pushes back with equal
pressure against the walls of the balloon. However, when the balloon is released, the elastic energy of the balloon pushes the air out.
Because of Newton’s Third Law of Motion, when the air moves out of the balloon, the balloon moves forward in the air. In this way, the
balloon transforms elastic energy into kinetic energy.

Station Two: Endothermic and Exothermic Processes

*Baking Soda and Vinegar

Chemical reactions occur when bonds between atoms are being broken and new bonds are being formed. The result is a new substance
or group of substances that were not present before the reaction took place. All chemical reactions involve the transfer of energy. Often
the energy transferred is thermal energy, but other forms of energy, like radiant and electrical energy, can be transferred. Some reactions
absorb energy and some release it. Station Two contains both kinds of reactions.

Endo- means in and thermal means heat. Endothermic reactions absorb energy into the chemical bonds and their surroundings become
cooler. Exo- means out, and thermal means heat. The materials that react in an exothermic reaction release energy and their surroundings
become warmer. An exothermic reaction releases or emits thermal energy.

The reaction between baking soda and vinegar is endothermic - it absorbs energy and makes the surroundings feel cold. Vinegar contains
acetic acid, and baking soda is the common name for sodium bicarbonate. Combining acetic acid and sodium bicarbonate make different
chemicals: water, carbon dioxide, and sodium acetate. The chemical reaction is:

CH3COOH + NaHCO3 + Thermal Energy = H>O + CO3 + CH3COONa

(vinegar)  (baking soda) (water) (carbon (sodium
dioxide) acetate)

In all chemical reactions, energy is required to break bonds, and energy is released when bonds are formed. If the energy required to break
bonds is greater than the energy released when new bonds are formed, the reaction will be endothermic. The additional energy needed
will be absorbed from the surroundings, causing them to become cooler. The opposite is true of exothermic reactions.

*Calcium Chloride and Water

When calcium chloride comes into contact with ice or water, it dissolves, and the calcium chloride dissociates into calcium ions and chloride
ions. Even though dissolving calcium chloride is not a chemical reaction, it still requires energy. The attraction forces between those ions
and water molecules releases a greater amount of energy than what was required to dissociate them, leading to an overall exothermic
process.

Adding electrons to an atom increases its energy. Removing electrons from an atom requires energy. Thus, when ions form, energy can be
released or absorbed. Some ionic compounds form a rigid crystal structure, and energy is needed to maintain that structure. Sometimes a
crystal structure is very strong, and breaking it requires energy. However, some crystal structures actually release energy when dissolved.
This is the case in calcium chloride. Dissolving calcium chloride causes energy to be released into the water and other parts of the
surroundings because its structure is breaking down. Since exothermic processes release thermal energy, the temperature of the solution
increased.

A common use for calcium chloride is to melt ice on driveways and sidewalks. You can buy ice melt at your local hardware store to melt the
ice on your driveway during the winter.

CONTINUED ON NEXT PAGE
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Hand Warmers

Hand warmers contain powdered iron. They are sealed in plastic to prevent oxygen and water in the air from reaching the iron. The old
packet is made of iron filings that had been open for several weeks — it is now iron oxide. When the iron was left in an open plastic bag,
oxygen in the air was able to come in contact with the surface area of the iron. The oxygen reacted with the iron to form a new chemical,
iron oxide, or rust. The reaction that forms rust is an example of a chemical reaction known as oxidation.

As was the case with baking soda and vinegar, energy was transferred in the reaction of iron with oxygen. However in this case, energy was
released. The energy needed to break the bond in oxygen was less than the energy released when rust was formed. Therefore, the reaction
was exothermic, and the temperature of the surroundings increased.

The hand warmer contains tiny pieces of iron. If it was one solid piece of iron, such as on a car, it would rust much more slowly, and the
thermal energy wouldn’t be as noticeable because less surface area is exposed to oxygen. The total amount of energy released is the same
for a large piece of iron and an equal mass of powdered iron, yet it is released much faster with the powdered iron because there is more
surface area exposed to oxygen.

Station Three: Radiant Energy Transformations

Sunlight and Shade: Radiant Energy into Thermal Energy

You may have heard the expression, “It was 100 times cooler in the shade” Why do people say that? Even when the air temperature is the
same, it feels hotter when you are in the sun than when you are in the shade. When you are in the sun, the sun’s radiant energy is absorbed
by your body and turned into thermal energy, making you feel hotter. In the shade, you only feel the thermal energy from the air molecules
striking your body. The thermometer facing the light has a higher temperature because the sun’s radiant energy is adding to the energy
from the air around it.

When the thermometers are covered with paper, the one covered with black paper records a higher temperature than the one covered
with white paper. Why is this? The sun produces light in all wavelengths - all colors of the rainbow. Objects that appear white to our eyes
are actually reflecting all wavelengths of light, and are not absorbing much, if any, of the light striking them. Black objects, on the other
hand, are absorbing nearly all of the light reaching them. Objects that appear black to our eyes are reflecting very little light. Because
black objects are absorbing more energy, they get hotter than white objects left in the sun. This causes them to transfer more energy to
their surroundings. If your car has a light-colored interior, it will feel cooler to sit on the seats on a sunny day than if your car has a very
dark-colored interior.

Radiant Energy and Color: Radiant Energy into Motion Energy in the Radiometer

The radiometer is a glass bulb that is sealed with the parts inside. The space inside the bulb has very little air and is almost a vacuum. The
vanes inside the radiometer are balanced on a needle point. There are no moving parts or motors that make them spin. Only the absorbed
and reflected light entering the radiometer cause it to spin.

But how can light make an object move if energy has no mass? After careful observation, you will see that the vanes of the radiometer
are black on one side and white on the other. As you observed with the thermometers, the white sides of the radiometer vanes reflected
more energy than the black sides. In fact, the black sides absorbed enough energy to heat the air molecules near them more than the air
molecules near the white sides were heated.

When air molecules are heated, their movement increases. Air molecules may be too tiny to see without magnification, but you can see the
effect their movement has. When the molecules next to the black vanes got hotter, and moved faster, they bumped into the black sides more
than they bumped into the white sides. Also, the reflected energy from the white sides increased the energy available to the air next to the black
sides. The bumping of the air molecules was an unbalanced force and pushed the black vanes. You should have observed that the black
sides of the vanes were moving away from the light source.

Changing the distance of the radiometer from the light source will affect its behavior. As you move farther from a light source, the intensity
of the light is reduced. Moving farther from the light source should have dramatically reduced the speed of the vanes inside the radiometer
because the intensity of the light, and therefore the amount of radiant energy that could be transformed to thermal energy, also decreased
dramatically.

CONTINUED ON NEXT PAGE
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*Solar Panel: Radiant Energy into Electricity

Electricity is simply moving electrons; if light can make the vanes of a radiometer move, it surely can make something as small as an
electron move. In fact, this is called the photoelectric effect, and describing this effect is what earned Albert Einstein his Nobel Prize. Light
of specific wavelengths can energize electrons in certain substances. Using the photoelectric effect, plants are able to manufacture sugar
from a combination of sunlight, water, and carbon dioxide. This is called photosynthesis.

When we use the photoelectric effect, we are causing electrons in one substance to become energized, move through a circuit, and do
work. This is done in a photovoltaic cell, and many photovoltaic cells are connected together into a solar panel. This is how radiant energy
can be turned into electrical energy.

Tilting the solar panel away from the light source will yield similar results as moving the radiometer farther away from the light. When the
panel is tilted, the motor attached to it will slow down. It will also slow down if the solar panel is moved farther away.

When we use solar energy to generate electric power, the distance from the sun is not an important factor. The Earth is 92 million miles
from the sun at ground-level. A solar panel is only ten feet up off the ground. This is such a small percentage change in distance from the
sun that it does not make any measureable difference in the amount of electricity being produced. That is why installing solar panels at
ground level produce about as much electricity as panels installed on the tops of buildings.

However, our location on the Earth, a round surface, makes a dramatic difference in the power generated. The Earth is tilted about 23° on
its axis. This tilt is what causes the difference in seasons. The sun is at different angles in the sky during the day during winter and summer.
The farther away from the Equator you travel, the greater the difference in the angles.

If you tilt the solar panel farther and farther from the light source, you will see a dramatic decrease in the speed of the motor, indicating a
decrease in the power produced. The same is true for solar panels installed outdoors to produce power from sunlight. That is why solar
panels are mounted at an angle rather than lying flat; they are installed to face directly toward the sun as often as possible. Some can
even be motorized to adjust their angles with the change of the position of the sun in the sky throughout the day, or as the sun changes
throughout the seasons.

Solar energy is a clean, renewable natural resource, but photovoltaic (PV) cells are not very efficient. They convert about 20 percent of
the radiant energy that strikes them into electricity. The rest is changed into thermal energy or reflected off of the surface. Scientists are
continually working on ways to make PV cells more efficient.

1 Solar Panel Assembly and Connection Instructions

1. Attach the wires from the motor to the connectors on the back of Back of PV Cell
the PV cell by removing the nuts from the connectors, sliding the
motor wires onto the posts and replacing and tightening the nuts connectors
as shown in the diagram.

Motor

with wires

9 o

2. Attach the fan or disk to the post on the opposite end of the motor.

3. If nothing happens, remove the motor leads from the solar panel
and touch them to the ends of a C battery to “jumpstart” the
motor, then try again.*

*NOTE: You may need to hold the panel very close to the lamp if working with a halogen incandescent bulb. Use caution and check to
be sure the plastic is not melting.

Station Four: Thermal Energy and Motion Energy
Hands and Paper Clips

Just like when you rub your hands together and they get hot, bending a piece of metal back and forth causes the atoms in the metal to
rub against each other. The friction involved in this motion releases thermal energy. If you keep bending the paper clip back and forth,
eventually it will get hot enough to weaken the metal and the paper clip will break.

CONTINUED ON NEXT PAGE
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The Rubber Band

This activity demonstrated an energy transformation that both released and absorbed energy.

When the rubber band is quickly stretched and placed against your forehead, or when allowed to contract, a distinct change in temperature
can be noticed. The rubber band feels warm when stretched and cool when contracted. When you stretch the rubber band, the rubber
molecules move and release thermal energy, and it feels warmer. Allowing the rubber band to contract causes the rubber molecules to
move back into place and they absorb energy, and it feels cooler.

*The Live Wire

The live wire is made of two metals mixed together, called an alloy. Alloys have specific proportions of metals in them. The alloy in the
live wire is called nitinol, and it is a mixture of 50% nickel and 50% titanium. Nitinol is special because the wire is set in a certain shape by
shaping it, heating it to a specific temperature, and then immediately plunging it in ice water. The arrangements of the metal atoms in
the alloy allow it to “remember” its shape, and when it is heated back to the tempering temperature, the wire goes back into its original
shape. You could bend the wire into curlicues, circles, wavy shapes, etc., and as long as it could move freely, the wire would straighten itself
out when you put it in warm water. As you can imagine, nitinol wire has many uses, including braces on teeth and keeping greenhouses
cool. If a greenhouse gets too hot, the nitinol springs a window or vent open, which allows hot air to rise up and out of the greenhouse,
decreasing the temperature.

The Bi-Metal Bar

When substances and objects are heated, they expand. You may have noticed the spaces between sections of sidewalk. They are designed
that way so that the concrete can expand on hot, sunny days without cracking. Bridges are built with expansion joints that allow the metal
and the concrete in the bridge to expand and contract according to temperature, without breaking.

All objects expand when they are heated, but they do not expand at the same rate. Gases and liquids expand very quickly when they are heated.
Their molecules can move about freely. A thermometer works because the liquid inside expands and contracts according to temperature.

Solids do not expand as much as gases and liquids because their molecules cannot move freely. It is sometimes hard to see them expand.
The bi-metal bar is a good example of how metals expand when heated. The bi-metal bar is not an alloy or mixture of metals, but rather a
sandwich of two pieces of metal - one side is nickel, the other side is stainless steel. These metals expand at different rates.

When the bar is placed in the flame, it bends, and always in the same direction. The stainless steel in the bar expands more quickly than
the nickel, so when it is heated, the bar bends. The stainless steel side is the outside of the curve. If the bar is removed from the flame, it
straightens itself back out.

When placed in the cup of ice water the bar bent back the other way to its original shape. If you kept the bar in the ice water long enough
the bar would bend in the other direction. The stainless steel side also contracts faster when the temperature is lowered, so it is now on the
inside of the curve.

Bi-metal strips like this are very useful. They are used in thermostats on furnaces and air conditioners to control the temperature. When the
temperature in a room reaches a certain temperature, the bi-metal strip will bend enough to close a circuit and turn on the furnace or air
conditioner. Bi-metal strips are also used in holiday lights that twinkle. When the metal gets hot it causes the strip to bend and stops the
flow of electricity (breaks the circuit), which turns the light off. As the strip cools it bends back, allowing electricity to flow again, completing
the circuit and turning the light on.

Station Five: Chemical Energy
*Glow Sticks

Glow sticks contain an outer, flexible tube filled with a chemical compound, called an ester, and a dye. Inside the outer tube is a fragile,
sealed glass tube with hydrogen peroxide. When the glass is broken, the peroxide and ester react and release energy. The different dye
compounds absorb that energy, and then re-release it as different colors of light. This principle works the same way as neon lights - the
gases inside the tubes of a neon light absorb electricity and release it as light. When an electron absorbs energy, it then releases that energy
in one specific wavelength. The reason for the different colors in neon lights, fireworks, and glow sticks is related to the arrangement of
electrons in the different elements. Neon lights actually contain many different gases, giving them the different, vibrant colors. Glow sticks
produce different colors because the different dyes inside have varying arrangements of electrons that release energy differently.

CONTINUED ON NEXT PAGE
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The glow stick is producing light—radiant energy. When you broke the glass, the hydrogen peroxide and ester reacted to form different
chemical compounds. The new compounds do not need as much energy to hold their molecules together, so they release the extra
energy. The fluorescent dye in the glow stick then becomes energized. When the dye gives up the extra energy and returns to its normal
state, it releases the energy it absorbed as the light we see. The reaction between the hydrogen peroxide and the ester is the same
regardless of the color of the light stick.

Temperature will affect the rate at which a chemical reaction occurs. Placing the glow stick in ice water draws thermal energy away from
the contents in the glow stick and the ester and peroxide molecules slow down. When they slow down, they cannot react as easily, and
the chemical reaction slows down. The glow stick becomes more dim. Putting the glow stick in warm water transfers thermal energy
inside to the ester and peroxide. Those molecules move faster, and the reaction proceeds at a faster rate, resulting in a brighter glow stick.

One common misconception students have about glow sticks is that freezing them will reverse the reaction and “recharge” them. This
is not true. Freezing the glow stick merely slows the reaction rate dramatically, such that students can enjoy the glow stick the next day.
Typically, a glow stick will last about 2 hours at room temperature, but only about 30 minutes in warm water. Freezing them can extend
the life a few hours, but they will not last much longer than a few hours after being removed from the freezer.

The Apple Battery

Your students will call this the “apple battery”. However, it is more accurately referred to as an electrolytic cell, which contains two pieces
of two different metals and a non-metallic conductor, called an electrolyte. A battery is actually a series of electrolytic cells in combination,
and the apple is just one cell. The electrolyte ions migrate within the battery to balance out the imbalance in charge. This unbalanced
charge is created as the circuit is closed and electrons move. In this section we will refer to the apple as an electrolytic cell; you can decide
if your students are at the level to understand the distinction, or if calling it a battery will be simpler for them. The concepts are the same.

The apple electrolytic cell investigation uses the chemical energy in the apple to make electricity. Everything we encounter in our daily
lives, such as water, oxygen, sugar, and plastic, could be called a chemical. An apple contains a chemical called malic acid. The malic acid
in the apple made an electrolytic cell when combined with two different metals. When the zinc nail and copper wire were pushed into
the apple and attached to the microammeter, the needle on the meter moved. This meter measures small amounts of electric current and
showed that there is an electric current moving through the apple and wire in a circular pattern called a circuit.

As you observed the meter, the needle moved to the right to indicate an electric current. When the zinc and copper were inserted into the
apple, they both reacted with the acid, but they did not react the same way.

What is happening in the apple is a chemical reaction. The same factors that affect the rate of any chemical reaction - temperature,
concentration, surface area, and catalysts — will affect the rate of reaction in the apple, too. Using larger pieces of metal increases the
concentration of the metal available. Inserting the pieces of metal farther into the apple increases the surface area available for the reaction.

The reactions occurring in the apple created an imbalance in electrical charge. When the zinc and copper were connected to the meter,
the electrons flowed from the zinc nail through the meter to the copper wire in the apple. This flow of electrons registered on the meter.
Chemical energy is converted to electrical energy. Because the meter moved to the right, it showed that the charge was flowing. This is
the way all electric circuits with batteries work. You may substitute other foods for an apple to complete this activity. Other great examples
include potatoes, citrus fruits, pickles, and kiwis.

Station Six: Electrical Energy

Battery and Compass

Station Six introduces students to the relationship between electricity and magnetism.

Electrons don't just move around the nucleus of an atom; they also spin. Electrons have an electrical charge. Their movement creates
tiny magnetic fields. In most materials, electrons exist in pairs where the spinning of each electron in the pair is in opposite directions.
The magnetic field generated by one electron is canceled by the magnetic field generated by the other electron in the pair. However,
in magnetic materials like nickel, cobalt, and iron, there are unpaired electrons with magnetic fields that are not canceled. Where the
magnetic fields line up, tiny magnets are created within the metal.

When the wire was connected to both ends of the battery, a shorter pathway, or short circuit, formed, and electricity flowed quickly
and easily through the wire. These moving electrons brought with them magnetic fields. A magnetic field developed around the wire
according to the “right hand rule!” If you outstretch your right hand, and your thumb points in the direction of the electric current, the

fingers of your right hand will curl around in the direction of the magnetic field.
CONTINUED ON NEXT PAGE
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The relationship between electricity and magnets allows us to transform electrical energy into kinetic energy and make things move. The
chemicals in the battery interact to generate an electric current, and, like the apple electrolytic cell in Station 5, transform chemical energy
into electrical energy.

*Motors, Batteries, and Shake Flashlight

In this station we had two tiny electric motors. Lots of little toys have motors like these. They make the toys move; they convert electrical
energy into motion energy. Inside the disassembled motor, you can see a coil of wire on the shaft with magnets around the coil on the casing
of the motor.

In the compass demonstration, electricity flowed through a coil of wire, producing a magnetic field around the wire. When electricity passes
through the coils of wire in the motor, magnetic fields are created in each of the three coils. The magnetic fields in the coils interact with the
magnetic fields of the permanent magnets on the casing of the motor. The magnetic fields interacting create a pushing and pulling motion
that spins the motor. Electrical energy is converted to magnetism and then to motion. Toy motors get their electrical energy from batteries
and the chemical energy stored in them, and then the toys move. The tape was attached so you could see the shaft turning.

The shake generated flashlight uses a person’s kinetic energy to produce electricity to light the bulb. Inside there is a coil of wire and a
magnet. When you used your energy to shake the flashlight, the magnet passed through the coil of wire. Moving the magnet through the
coil of wire generated electricity by making the electrons in the wire move. This electricity was stored in the rechargeable battery. When you
turned the flashlight on, electricity flowed from the battery to the bulb.

Power plants use the same concept to produce electricity. Many energy sources are used to spin turbines. These turbines rotate coils of
copper wire inside magnets to generate electricity. The picture below shows a diagram of a coal power plant. Coal is burned to superheat
water to a very high temperature, and high pressure steam spins the turbine. Natural gas power plants work the same way as coal power
plants, and nuclear power plants use the thermal energy from the splitting of uranium atoms to generate steam. Wind turbines use the force
of the wind and hydropower plants use the force of falling water to turn turbine blades. The turbine in a power plant is connected to the
generator shaft with the copper wire coil inside the magnets. Electric current is generated as electrons move through the wires. Electricity
is a secondary source of energy; it does not exist in a form that we can readily tap into to do useful work. Electricity generation begins with
some other form of energy.

NATURAL GAS SUPPLY FUEL BURNING ELECTRICITY ELECTRICITY TRANSMISSION
GENERATION

GENERATOR

»> STEAM LINE ‘
BOILER

SWITCHYARD

COAL SUPPLY

1. Fuel is fed into a furnace, where it is burned to release thermal

MAGNETS
energy. j//" =
4 &
2. The burning fuel heats water that is piped into a boiler, COPPER COILS mﬁ": f‘ii’,':‘
creating steam. ROTATING —L =40 L0 ¥

_ . SHAFT
3. The steam travels at high pressure through a steam line.

4, The high pressure steam turns a turbine, which spins a shaft.

5. Inside the generator, the shaft spins coils of copper wire inside
a ring of magnets. This creates an electric field, producing electricity.

6. Electricity is sent to a switchyard, where a transformer increases the voltage, allowing it to travel through the electric grid.
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A\ Building Background Knowledge

Introducing Forms of Energy

@ Vocabulary

=potential energy

0bjective:

Students will understand that energy is found in many forms.

=kinetic energy

@ Question: slight

What is Energy? sheat
=sound

Materials o otion

=6 Large pieces of paper

=Markers

=Magazines (optional)

=Scissors (optional)

=Glue (optional)

=Forms of Energy Chants, page 9
=What is Energy? article, pages 18-19

[ Preparation

=Make copies of the What is Energy? article as needed.
=Prepare a digital copy of the energy chants to display for the class.
=Label each of the 6 large pieces of paper with one of the following statements:
=Energy is light.
=Energy is sound.
=Energy is heat.
=Energy makes things move.
=Energy makes things grow.
=Energy runs machines.

v Teaching Procedure—Building Background Knowledge

1. Pass out copies or display the article so students can see the text as you read.

2. Tell students that you are going to read the text straight through. You want them to listen carefully so that after the text they can tell you
what the article was all about.

3. Read the What is Energy? article with your students.

4. Ask students what the article was mostly about. If students respond with the word “energy’, explain that energy is the topic of the article.
Ask students to give one sentence that tells what the article was saying about energy. (For example, “Energy makes change and energy
can do work!)

5. Show students the large pieces of paper that you have labeled with the forms of energy statements. Have students read each sentence
aloud.

6. Divide students into six small groups. Give one of the pieces of paper to each group. On the paper, have students draw pictures, write
words, and/or glue pictures cut from magazines of examples of each form of energy.

7. Give students 5 - 10 minutes to work in their groups and then have groups share their posters with the class.
8. Recite the Forms of Energy Chants with your class.

NOTE: To further explore energy, light, heat, motion, sound, and growth, see the Primary Energy Infobook, pages 6 -17, which includes
guided discussion questions and activity ideas for each topic. Download the infobook from www.NEED.org/shop.
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{g} What is Energy?

Energy makes change. Energy does work. Energy has many forms.
Energy is light.

Energy is sound.

Energy is heat.

Energy makes things move.

Energy makes things grow.

Energy runs machines.

When we see or hear light, heat, motion, sound, or growth, we know energy is at
work. It takes energy to make energy.
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{?} What is Energy?

Think about riding your bike. Before e
you get on the bike, is the bike
moving? No. Can it move once you get
on and start pedaling? Yes! When the
bike is not moving yet, scientists call
this potential energy. This means the
bike could move if given energy, but it
is not moving yet.

Once you start pedaling, the bike is
moving - there is motion. Scientists
call this kinetic energy. Motion is not Y,
the only form of energy when the bike
starts moving. If you close your eyes, can you tell if a bike is moving or not? You
can probably hear the bike moving, meaning there is also sound energy. After you
ride your bike, if you stop and feel the tires, they will feel warmer than when you
started. This is because there is heat produced by the friction produced between
the road and the tires.

The energy you gave the bike through pedaling, transformed, or changed, into
motion, sound, and heat! This is energy at work.

Look around you. What forms of energy do you see, hear, and feel?

You are an energy scientist! As you observe different phenomena ask yourself,
what forms of energy do | notice? Did the energy change from another form?
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Lab Safety Rules

Eye Safety

=Always wear safety glasses when performing experiments.

Fire Safety

=Do not heat any substance or piece of equipment unless specifically instructed to do so.

=Be careful of loose clothing. Do not reach across or over a flame.

=Keep long hair pulled back and secured.

=Do not heat any substance in a closed container.

=Always use tongs or protective gloves when handling hot objects. Do not touch hot objects with your hands.
=Keep all lab equipment, chemicals, papers, and personal effects away from the flame.

=Extinguish any flame as soon as you are finished with the experiment and move it away from the immediate work area.

Heat Safety

=Always use tongs or protective gloves when handling hot objects and substances.

=Keep hot objects away from the edge of the lab table, in a place where no one will accidentally come into contact with them.

=Remember that many objects will remain hot for a long time after the heat source is removed or turned off.

Glass Safety

=Never use a piece of glass equipment that appears cracked or broken.

=Handle glass equipment carefully. If a piece of glassware breaks, do not attempt to clean it up yourself. Inform your teacher.
=Glass equipment can become very hot. Use tongs if glassware has been heated.

=Clean glass equipment carefully before packing it away.

Chemical Safety

=Do not smell, touch, or taste chemicals unless instructed to do so.

=Keep chemical containers closed except when using them.
=Do not mix chemicals without specific instructions.
=Do not shake or heat chemicals without specific instructions.

=Dispose of used chemicals as instructed. Do not pour chemicals back into containers without specific instructions to do so from your
teacher.

=If a chemical accidentally touches your skin, immediately wash the affected area with water and inform your teacher.

Thermometer Safety: Thermometers included in the Science of Energy kit contain alcohol spirits and are safe for classroom use. They do
not contain mercury.
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Station One Teacher Demonstrations
POTENTIAL AND KINETIC ENERGY

30bjective:
Students will be able to explain that potential energy can transform into kinetic energy and sound. @ Vocabulary

. =potential energy
© Question: =kinetic energy
What will happen when we drop the super balls? sinflate

] =sound
Materials motion

=Anchor chart

=Measuring tape or meter stick

=Wall

=Super ball

=Balloon

=Toy car

=Yo-Yo

=Safety glasses

=Various unbreakable spheres for student exploration (optional)
=Balloon air pump (optional)

sStation One: Sphere Observations worksheet, page 24
sStation One: Balloon Observations worksheet, page 25
sStation One: What was Happening? article, pages 26-27
=Station One: Language Arts Extensions, pages 28-30 (optional)

Preparation

=Make copies of the observation sheets and What Was Happening? article for each student.
= At the top of the anchor chart write the question, “What forms of energy can we observe?”
=Leave space to record student responses. Then also draw a meter stick on your anchor chart to mirror the student page.

v Teaching Procedure Day 1: Super Ball

1. Find a wall surface to tape the measuring tape/meter stick to.

2. Hold the ball at a height of one meter.

3. Ask students, "Is the ball moving yet?" (No.) Instruct students to record what they see on their observation page.
4

. Ask students, “What will happen if | let go of the ball?” Record student answers on your anchor chart. If students only say, “it will fall,” ask
them to expand their thinking. “What happens when it falls?” If students say, “it will bounce,” follow up with, “What do you mean it will
bounce?”

5. Hold the ball at the top of the meter stick again. Instruct students to draw your hand and sphere at the top of the meter stick. Ask
students again if the ball is moving. (No.) Then reflect based on students’ hypothesis that the ball will move, say, “The text mentioned a
phrase scientists use to describe something that can move, but isn't. Do you remember what that phrase is?” Students should respond
with “potential energy.” If they do not remember, tell them the phrase. Instruct students to label “potential energy” on their observation
sheet by drawing an arrow to the hand and sphere and writing the words potential energy next to the arrow.

6. Drop the ball. Ask students to turn and talk to a neighbor and describe what they saw. It is unlikely that students will mention the sound
the ball made when it hit the ground. If not, or even if one person does, tell students to close their eyes. Say to the class, “With your eyes
closed, can you tell what happens when I let go of the ball?”Then drop the ball. At this point students should recognize the ball made a
sound when it made contact with the floor.

7. On your anchor chart, model how to draw the ball falling, and bouncing. Ask students to describe what was happening and record their
words on your anchor chart. For example, if a student uses the word “fall” you can put that next to the ball. If they use the word “bounce”
add that to your anchor chart. Students can follow along on their observation page.

CONTINUED ON NEXT PAGE
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Station One Teacher Demonstrations
POTENTIAL AND KINETIC ENERGY

v Teaching Procedure Day 2: Reading About Science — Station One — The Sphere: What Was Happening?

TEACHING NOTE: It is suggested that you read the What Was Happening? article the day after your hands-on sphere investigation.

1.

5.
6.

Display the anchor chart from the hands-on investigation. Students should also have their own observation pages. Have students use
the observations to summarize what happened during the investigation.

. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell

students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the

first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a

different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. For example:

=We observed that the ball was falling — it was moving! This is "motion energy". Label motion energy next to "falling" on your worksheet.

=Look, the text says that motion energy is also called “kinetic energy’, let’s add those words to our chart also.

=We noticed that the ball bounced. Another word for “bounce”is “rebound”. Let’s add that word to our chart as well.

Conclude the lesson by reviewing that energy makes changes. The ball went from not moving (potential energy) to moving (kinetic energy).

Have students say the kinetic energy (motion) chant from page 9.

v Teaching Procedure Day 3: Balloon

Continue modeling the transformation of potential energy to kinetic energy using the other materials in Station One. Begin with modeling
the balloon.

1.

Prepare a new anchor chart that looks like the Balloon Observations page. Divide the anchor chart into four large quadrants, number the
boxes 1 - 4. At the top of the anchor chart write “The Balloon.”

. Show students a balloon that is not inflated. In the first box, draw the deflated balloon. Label the picture, “balloon.” Have students draw

a picture of the deflated balloon, in their first box as you draw on the anchor chart. Ask the students, “Is this balloon moving?” Add the
words, “not moving” (or use the students’language) to your anchor chart.

. Next, blow up the balloon for the students. Ask students,“What am | doing?”In the second box on the anchor chart draw yourself blowing

up the balloon. Ask students, “Does the balloon look the same as it did before? Why?” Use student words to add their observations to
your anchor chart. Have students do the same thing on their observation page. Other possible questions:

=What happened when air entered the balloon?

=What happened to the rubber?

4. When you are done blowing up the balloon, hold the balloon tight, so air does not escape, but do not tie the balloon. Draw a picture of

22

the balloon being held shut in the third box. Have students do the same. Possible guiding questions:
a. “What is inside the balloon?” Add the word “air” inside the balloon on your anchor chart.
b. Hold the balloon as still as possible. You may need to hold it with two hands. Ask students, "Is the balloon moving right now?" Add
the words “not moving” (or student language) to your anchor chart. (If students are beginning to use the words potential energy,
that is great, use the words on your anchor chart. However, if they are not using these words yet, that is okay.

CONTINUED ON NEXT PAGE
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Station One Teacher Demonstrations
POTENTIAL AND KINETIC ENERGY

5. Tell students the balloon is not moving at the moment, but ask the students, "Can the balloon move? How?" Tell students to watch
carefully as they are going to have to try and draw a picture of what happens next. Let go of the balloon. After you retrieve the balloon
draw a moving balloon on your anchor chart. Ask students to tell you what happened when you let go of the balloon. Add their
observations to the anchor chart.

a. As the balloon went from deflated to inflated, was the balloon moving? (Yes)

b. What was causing the balloon to move? (Air)

¢. Was the air moving? (Yes)

d. Where is the air now? (Around the room)

e. If you closed your eyes, would you know that the balloon had started moving? Why or why not? (Yes, there is a sound.)
(You may need to blow up the balloon again and have students close their eyes to observe without looking.)

v Teaching Procedure Day 4: Reading About Science — Station One — The Balloon: What Was Happening?

1. Display the anchor chart from the hands-on balloon investigation. Students should also have their own observation pages. Have
students use the observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the
first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

=Box 2 - Kinetic Energy (air moving in balloon, rubber stretching)
=Box 3 - Compressed Air, potential energy
=Box 4 - Kinetic Energy, sound energy

5. Conclude the lesson by reviewing that energy makes changes. The balloon went from not moving (potential energy) to moving (kinetic
energy).
6. Have students say the motion energy chant.

7. If desired, take students through the Station One: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=Toy Car and Yo-Yo
Continue modeling potential to kinetic energy using the toy car and yo-yo. Using similar structures to the sphere and balloon models,
demonstrate energy transformations using the toy car and yo-yo. Encourage students to use their new vocabulary (potential energy,
kinetic energy, stored energy, sound) as they discuss what they observe. Use the following questions as guides:

a. How does the toy car move?

b. How does the yo-yo move?

=Student Explorations

Divide students into small groups and give them a variety of materials where they can explore energy transformations. These materials can
include the yo-yo and toy car provided in Station One. You may also bring in other spheres (balls) not used previously, additional toy cars,
wind-up toys, even paper airplanes. Give students the opportunity to explore how to make these objects move. Have students record their
observations and encourage them to use scientific vocabulary.

=Happy/Sad Spheres

The Happy/Sad Spheres do not behave as expected due to the material they are made of. This station also introduces the transfer of thermal
energy which causes change in the kinetic energy of these spheres. If you are interested in showing your students this phenomenon,
please refer to the Station One Guide in Elementary Science of Energy.
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Station One: Super Ball Observations

Name: Date:

What happens when you drop a ball?

24
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Station One: Balloon Observations

Name:

Date:
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The Sphere

Station One: What Was Happening?

POTENTIAL AND KINETICENERGY

When an object is moving it has kinetic
energy. Objects that can move, but are
not moving, have stored energy. Energy
that is stored, but is not being used, is
called potential energy.

When you hold the ball at the top of
the ruler, the ball is not moving, but
it could move. It has stored potential
energy. When you drop the ball its
potential energy changes into kinetic
energy as it falls.

When the ball hits the ground, it does
not just stop. The ball is stretchy so

it rebounds, or bounces again. A lot

of energy gets stored in the ball as it
stretches. Did you hear the ball when

it hit the ground? Some of the kinetic
energy transformed into sound energy.
A little bit transforms into heat. The

ball doesn’t bounce as high because its
energy transforms into sound and heat.
Finally, all of the ball’s kinetic energy will
change into other forms of energy and
the ball will sit still on the floor. Motion
is energy. Sound is energy.

26
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e F Station One: What Was Happening?
/ '/ POTENTIAL AND KINETIC ENERGY

The Balloon

When you blow up a balloonyouare N
using your kinetic energy to push air
into the balloon. As your air goes into
the balloon the rubber is stretched.
Your energy is stored in the stretched
rubber. Your air is also squeezed into the
small space in the balloon. We call this
compressed air.

\_

When you are done blowing up the balloon and hold the end shut the balloon is
not moving. It can move, but it is not. Energy is stored in the stretched rubber and
in the compressed air. This is potential energy.

When you let go of the balloon it flew around the room! Potential energy was
transformed into motion and sound energy. Motion is energy. Sound is energy.
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| Station One: English Language Arts
Extensions

Activity 1: Writing

The following prompts may be used to have students write more formal observations. Depending on the age and ability of your students
you may have them reflect on one or more of the questions below.

Choose one object you investigated. Did the object move? What caused it to move? What happened when the object moved? How did the
object stop moving?

Possible writing stems:

Emerging Writers
Energy is motion. | observed

Transitional Writers

Using the anchor chart and student observation pages, have students turn and talk to a neighbor and verbally summarize the investigation.
As you listen to student conversations encourage them to use scientific vocabulary.

Have students write a sequential summary of the balloon investigation. Use Writing About Science: The Balloon on page 31. Challenge
students who are ready to think about a new question they would investigate and add it to their writing.

| wonder what would happen if

Activity 2: Vocabulary Potential and Kinetic
Potential (Energy)

Syllables: po-ten-tial 3 syllables
Origin- Old French- potenciel

Defined as “capable of being or becoming”

Kinetic (Energy)

Syllables: ki-net-ic

Origin- Greek- kinétikos

Defined as “moving, putting in motion”

Source: www.etymonline.com

CONTINUED ON NEXT PAGE
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Activity 3: Syllable Type: Vowel Team
Materials: Syllable Type: Vowel Team Word Cards, page 32

Instructions:

1. Word card: sound

a. Hold up the card with the word “sound.”

b. Point to the vowel letters (ou) and ask:
=How many vowel letters? (2)
=Syllable type? (vowel team - two vowel letters side-by-side)
=Vowel sound? /Jow/
=Word? (sound)

¢. Say: This word has a vowel team. | will place it under the vowel team card.

2. Contrast word card: sod

a. Hold up the card with the word “sod.”

b. Point to the vowel letter (o) and ask:
=How many vowel letters? (7)
sSyllable type? (closed syllable - one vowel followed by one or more consonants)
=\Vowel sound? /6/
=Word? (sod)

c. Say: This word does not have a vowel team. | will place it under the "no symbol" card.

3.Practice using the additional word cards. Word cards following the skill: ground, bounce, round. Contrast word cards: run, bun, drop.
a. Mix the rest of the word cards. Draw and hold up a card.
b. Point to the vowel letter/s and ask:
=How many vowel letters?
=Syllable type?
=\Vowel sound?
=Word?
¢. Have students place the word below the vowel team card or the "no symbol" card.
d. Repeat these steps with each word card.

Activity 4: Vocabulary-Inflate

NOTE: This activity correlates with the Day 3 Balloon demonstration and investiagation.

Materials: My New Vocabulary Word master, page 33

Instructions:

1. For the word "inflate," write each syllable inside the word box.
a.Ask: How many syllables are in the word "inflate"? (2)

=Guide students to draw two lines close to the bottom of the box on the top of the master to represent the number of syllables.
b.Ask: First syllable? (in)

=On the first syllable line, write the first syllable, “in
¢. Ask: Second syllable? (flate)
=On the second syllable line, write the second syllable, “flate.”

2. Record information for syllables, phonemes, and graphemes.
a. Ask: How many syllables? (2)
b.Ask: How many phonemes, or sounds, in the word? (6)
NOTE: Students may need a reminder that there are six phonemes because the -e at the end is silent.
¢. Ask: How many graphemes, or letters, in the word? (7)

CONTINUED ON NEXT PAGE
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3. Record information for prefix, root/affix, and suffix.
a.Explain that inflate is a root/affix. Write inflate in the root/affix box.
b.Explain that inflate means “cause to swell”Write the meaning in the box directly under the root/affix box.

4. Have students write their own meaning of the vocabulary word.

5. Address synonyms and antonyms.
a.Examples or Synonyms: Have students brainstorm examples of the vocabulary word, tell related words, or draw a picture.
b.Nonexamples or Antonyms: Have students brainstorm words that are the opposite of the vocabulary word or draw a picture.

6. Have students work together to tell how they would use the vocabulary word in a meaningful sentence.

Source: www.etymonline.com

Activity 5: Syllable Type: Open Syllable
Materials: Syllable Type: Open Syllable Word Cards on pages 34 - 35

Instructions:

1. Word card: yo

a. Hold up the card with the word “yo” (as in yo-yo).

b. Point to the vowel letter (o) and ask:
=How many vowel letters? (1)
=Syllable type? (open syllable - one vowel not followed by a consonant)
=Vowel sound? /6/
=Word? (yo)

¢. Say: This word has an open syllable. | will place this under the open syllable card.

2. Contrast word card: top

a. Hold up the card with the word “top.”

b. Point to the vowel letter (o) and ask:
=How many vowel letters? (1)
=Syllable type? (closed syllable - one vowel followed by one or more consonants)
=Vowel sound? /6/
=Word? (top)

c. Say: This word does not have an open syllable. | will place it under the "no symbol" card.

3.Practice using the additional word cards. Word cards following the skill: go, so, no, be, hi, we. Contrast word cards: yes, can, log, dish.
a. Mix the rest of the word cards. Draw and hold up a card.
b. Point to the vowel letter and ask:
=How many vowel letters?
=Syllable type?
=Vowel sound?
=Word?
c. Have students place the word below the open syllable card or the "no symbol" card.
d.Repeat these steps with each word card.

30 ©2026 The NEED Project Primary Science of Energy www.NEED.org



http://www.etymonline.com

STATION ONE

ELA Activity 1

Name: Date:

Writing About Science: The Balloon

Directions: Use your balloon observations to draw four sketches showing the
different stages of the balloon investigation. Then, write about the changes and
forms of energy you saw in the balloon during the investigation.

First

Next,

Then,

Finally,
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STATION ONE

ELA Activity 3: Syllable Type—Vowel Team Word Cards

sound ground
bound round
run bun
drop sod
vowel team
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STATION ONE

ELA Activity 5: Syllable Type—Open Syllable Word Cards

yo top

go SO

no be

yes can

CONTINUED ON NEXT PAGE
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STATION ONE

ELA Activity 5: Syllable Type—Open Syllable Word Cards

log

d

IS

h

open syllable
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Station Two Teacher Demonstrations
CHEMICAL ENERGY TRANSFORMATIONS

3 0bjective:
Students will be able to describe that a mixture of substances can cause energy transformations. @ Vocabulary
© Question: =chemical energy

=kinetic ener
What energy transformations can occur when we mix two substances together? 9y

=physical change

Materials *temperature
=Anchor chart sthermal energy
=Baking soda =transformation
=Calcium chloride ssound

=Empty bottle for vinegar

=Measuring cups

=Plastic bags

=Thermometer

=Vinegar

=Water (room temperature)

=Timer

=Safety glasses

=Station Two: Observing Chemical Reactions worksheet, page 39
=Station Two: What Was Happening? article, pages 40-41
=Station Two: English Language Arts Extensions, pages 42-45 (optional)

[J Preparation

=Make two copies of the observation sheet for each student and a copy of What Was Happening? article for each student.
=At the top of the anchor chart, write the question, “What energy transformations occur when we mix water and calcium chloride?
=Leave space to record student responses.

v Teaching Procedure Day 1: Water and Calcium Chloride

1. Pass out one copy of the observations sheet to each student and explain to students that they will record observations on this page.

2. Explain to students that today you are going to investigate chemical reactions. A chemical is a substance that makes up matter -
everything. Everything has chemicals in it and some scientists study how chemical elements behave. Today, students will be chemical
scientists called chemists.

3. Pour 10 mL of water into an empty plastic bag. Remind students that water is a liquid. Tip the bag so the water pools in one corner. Have
students feel the bag with the water inside and ask them to describe the temperature.

4. On your anchor chart, draw the bag with water inside. Label “water” on the chart. Ask students to draw on their observations sheets.

5. Place a thermometer in the bag. Make sure the bulb of the thermometer is covered by the water. Record the water temperature on the
anchor chart. Ask students to record it on their sheet.

6. Tell students that you are going to add a type of salt, called calcium chloride, to the bag. This is not the same type of salt we put on food!
Tell students to carefully observe what happens when you add calcium chloride to the water.

7. After adding the calcium chloride, tell students that you are going to let them feel the bag again - but ask them not to shout out what
they notice, hold that thinking in their head!

8. After all students have felt the bag, ask students to share what they noticed. Did anything change? If so, what changed? Students will
likely say temperature right away. Use the thermometer to read the new temperature and record it on the anchor chart. On your anchor
chart, sketch what the bag looks like now with the calcium chloride added to the water. Record any other observations the students
have. Ask them to draw and record on their observation sheet.

CONTINUED ON NEXT PAGE
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v Teaching Procedure Day 2: Vinegar and Baking Soda

1. Pass out the second observation sheet to each student. Explain that they will record observations on this page.

2. Using the anchor chart, review with students the investigation from the previous day. Tell students that they are once again chemists, and
they will investigate another chemical reaction today. Provide them with a second observation sheet.

3. At the top of the anchor chart, write the question, “What energy transformations occur when we mix vinegar and baking soda?”

4. Pour 10 mL of vinegar into an empty plastic bag. Tell students that vinegar is a liquid. It does not have a shape of its own. Tip the bag so
the vinegar pools in one corner. Have students feel the bag with the vinegar inside. Ask them to describe the temperature.

5. 0On your anchor chart, draw the bag with vinegar inside. Label "vinegar" on the chart. Ask students to draw or record on their sheets.
6. Place a thermometer in the bag. Make sure the bulb of the thermometer is in the vinegar.
7. Record the temperature of the vinegar. Leave the thermometer in the bag.

8. Tell students that you are going to add baking soda to the bag of vinegar. Ask what they think will happen when you add the baking soda
to the vinegar. As students share their predictions, encourage them to explain their thinking by asking, “Why do you think that?”

9. Remind students to carefully observe what happens when you add baking soda to the vinegar. They should be ready to describe their
observations and draw what happened on their sheet.

10. Carefully pour 10 cm? of baking soda into the bag and gently mix. NOTE: Milliliter (mL) is a liquid measurement and cubic centimeters
(cm3) is a dry measurement. 1 mL=1cm?

11. Have students feel the bag with the new baking soda and vinegar solution. Tell them not to say out loud what they notice; hold that
thought until you ask for their responses. After everyone has felt the bag, ask students, “What do you notice? Did anything change when
we added the baking soda to the vinegar? Did anyone notice anything else besides the bubbles and temperature change? Did you hear
anything?” (There were bubbles, the solution feels colder, there was a fizzing sound.)

12. Record students’thoughts on the anchor chart, along with the new temperature of the solution. Have students record their thinking on
their observation sheets.

13. As you label "bubbles', ask students, “Are the bubbles the same as the liquid we started with?” (No, they are different.) Explain that inside
the bubbles there was a gas that was created when the baking soda was added to the vinegar. Using a different colored marker, add the
word “gas” by bubbles on the anchor chart.

14. Discuss the results of the investigation with the students. Say, “We started with two different liquids, that were both room temperature.
Did the same changes occur when we added new substances to them?” (Students should summarize results.) Tell students that these
energy transformations involve chemical energy and thermal (heat) energy. Sometimes chemical reactions cause an increase in
temperature, and sometimes chemical reactions can cause temperatures to decrease. Scientists have big words to describe these
reactions. When a chemical reaction causes the temperature to increase, they call it an exothermic reaction — which means heat goes
out, so it feels hotter. When a chemical reaction causes the temperature to decrease, they call it an endothermic reaction — which means
the heat goes in, so the substance feels cooler.

CONTINUED ON NEXT PAGE
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v Teaching Procedure Day 3: Reading About Science — Station Two: What Was Happening?

1. Display the anchor chart from the hands-on investigation, students should also have their own observation sheets. Have students use
the observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board, or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the
first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

=chemical energy
=gas
=thermal energy

5. Conclude the lesson by reviewing that energy makes changes. Mixing two substances caused a change to occur. Energy was released.
6. Have students say the thermal energy chant.

7. If desired, take students through the Station Two: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=If you have more time, and your students are enjoying the investigations with thermal energy, you can continue with the hand warmer
investigation. Please refer to Station Two in the Elementary Science of Energy guide for more information on this investigation.
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Station Two: Observing Chemical Reactions

Name: Date:
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i .HHH Station Two: What Was Happening?

CHEMICAL ENERGY TRANSFORMATIONS

The whole world is made of solids, liquids, and gases. The chair you sit in is solid.
It holds you up and does not change shape on its own. Water is a liquid. Liquids
change shape to fill whatever container they are in. The air you breathe has
oxygen and carbon dioxide, both are gases. Gases are everywhere. They are often
invisible.

Water and Calcium Chloride

In this investigation you started e R
with water inside of a bag. Water is

a liquid. When you felt the water in
the bag, how did you describe the
temperature? The temperature of the
water was room temperature. When
you added calcium chloride to the
water it did not create any bubbles.
The calcium chloride and water
looked different, but they just mixed | )
together and nothing new was made.  calcium Chioride

It was a physical change.

After you mixed the calcium chloride and the water, how did the bag feel? It felt hot!
When calcium chloride is mixed into water it releases heat energy. We call this an
exothermic reaction.“Exo” is a Greek prefix which means out. This is an exothermic
reaction because heat moves out of the substance to warm your hands.

When you mixed water and calcium chloride there was a change. Because there was
a temperature change, we know there was energy at work! Heat is energy.
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i JdHJUl Station Two: What Was Happening?

CHEMICAL ENERGY TRANSFORMATIONS

Vinegar and Baking Soda

In this investigation you started with e 7D R
vinegar inside of a bag. Vinegar is a
liquid. When you felt the vinegar in

the bag, how did you describe the
temperature? The temperature of the
vinegar was the same as the rest of the
room and the air in the room. We call
this, “room temperature.” Remember,
that energy can make change. Baking
soda is a solid. When you added baking

soda to the vinegar did you notice N y
changes? A.n endothermlc.reactlon occurred when you combined
vinegar and baking soda.

You saw bubbles form in the bag.

They were moving and making sounds. The bubbles were a gas that was made
when you added baking soda to the vinegar. Motion is energy. Sound is energy.
When you felt the bag the temperature of the substance was different — it was
cold! When you mix substances and the temperature gets colder, it is called an
endothermic reaction. It feels colder because heat moves from your hand into the
contents of the bag. Heat is energy.

The gas and the temperature change are signs that a chemical reaction took
place as you mixed the substances together. Because there were changes, we
know that energy was at work! Sound and heat are energy.
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Station Two: English Language Arts
Extensions

Activity 1: Word Morphology
Materials: Word Morphology “THERM” worksheet, page 46

Instructions:
1. Give students the Word Morphology “THERM” worksheet.

2. Explain that the word "morphology" is a really big word that means words contain smaller meaningful parts. We are going to use the
morphemes in the chart to create words.

3. Go over the words and meanings in the chart. Explain that some morphemes are prefixes (word parts that come at the beginning of a
root word) and some are suffixes (word parts that come after the root word). There is only one root word that we are going to focus on
right now and that is THERM.

4. Explain that they will use the root word THERM to create words. Do one example together.
=Say: | am going to use the root word THERM plus the suffix AL. The new word is THERMAL.
=Say: Now | am going to look at the meaning of my root word and the meaning of my suffix to tell the meaning of the new word. | see
that THERM means heat and the suffix —~AL means of, related to. So thermal would mean 'related to heat.
=Say: With your partner, try to create one more new word using our root word THERM.

5. Discuss. What words did you create and what are their meanings?

Activity 2: Writing

The following prompts may be used to have students write more formal observations.

What example of heat energy did we observe today?

Possible writing stems:

Emerging Writers
Energy is heat. When we mixed two substances | observed

Transitional Writers
(Some students may only write about one reaction, they can choose their favorite. Other students may be ready to write about both
chemical reactions.)

We investigated chemical reactions. First, we started with . | observed the was .Then we
added . | observed

Next we started with .l observed the was .Then, we added

This time | observed . Both of these investigations are examples of and

Challenge students who are ready to think about a new question they would investigate and add it to their writing.

I wonder what would happen if

CONTINUED ON NEXT PAGE
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Activity 3: Vocabulary-Transformation
Materials: My New Vocabulary Word master, page 33

Instructions:

1. Write each syllable of the word "transformation” inside the word box.
a.Ask: How many syllables are in the word "transformation"? (4)
=Guide students to draw four lines close to the bottom of the box on the top of the master to represent the number of syllables.
b.Ask: First syllable? (trans)
=On the first syllable line, write the first syllable, “trans.”
c. Ask: Second syllable? (for)
=On the second syllable line, write the second syllable, “for”
d.Ask: Third syllable? (ma)
=On the third syllable line, write the third syllable, “ma.”
e. Ask: Fourth syllable? (tion)
=On the fourth syllable line, write the fourth syllable, “tion.”

2. Record information for syllables, phonemes, and graphemes.
a.Ask: How many syllables? (4)
b.Ask: How many phonemes, or sounds, in the word? (13)
c. Ask: How many graphemes, or letters, in the word? (74)

3. Record information for prefix, root/affix, and suffix.

a.Ask: What is a morpheme? (The smallest meaningful unit of a word.)

b.Ask: How many morphemes are there in the word transformation? (3)

c. When we break apart the word transformation, we notice there is the root word, “form.” Write “form” in the root/affix box.
=Explain that “form” means “the shape or structure of something.” Write the meaning in the box directly under the root/affix.
=Before the root word, there is the prefix, “trans-" Write “trans-"in the prefix box.

d.Explain that “trans-" means “to change or alter” Write the meaning in the box directly under the prefix.
= After the word, there is a suffix, “-ation.” Write “-ation” in the suffix box.

e. Explain that “-ation” means “the action or process of doing something.” Write the meaning in the box directly under the suffix.
=If we put together the prefix, root word, and the suffix, the meaning of transformation is, “the act or process of changing the shape

or structure of something.”

4. Have students write their own meaning of the vocabulary word.

5. Address synonyms and antonyms.
a.Examples or Synonyms: Have students brainstorm examples of the vocabulary word, tell related words, or draw a picture.
b.Nonexamples or Antonyms: Have students brainstorm words that are the opposite of the vocabulary word or draw a picture.

6. Have students work together to tell how they would use the vocabulary word in a meaningful sentence.

Source: www.etymonline.com

Activity 4: Phonological Awareness

1. Review the syllable types we've learned so far:
=Closed Syllable - one vowel followed by one or more consonants (short vowel)
=Open Syllable - one vowel not followed by a consonant (long vowel)
=\Vowel Team - two vowels side by side

2. Teacher (T) to Students (S): Say, bag
S: bag.
T: Delete the /g/. New Word?
S: (ba)
T: Real word or nonsense?
S: nonsense

CONTINUED ON NEXT PAGE
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3. Teacher (T) to Students (S): Say, not
S: not
T: Delete the /t/. New word?
S: (no)
T: Real word or nonsense?
S: real
4. Teacher (T) to Students (S): Say, tip
S: tip
T: Delete the /p/. New word?
S: (ti)
T: Real word or nonsense?
S: nonsense
5. Teacher (T) to Students (S): Say, mix
S: mix.
T: Delete the /x/. New word?
S: (mi)
T: Real word or nonsense?
S: nonsense

Activity 5: Syllable Type: Silent-e Syllable

Materials:
=Highlighters
=Syllable Type: Silent-e Syllable Word Cards, pages 47 - 48
sSilent-e Syllable worksheet, page 49
Instructions:
1. Word card: time
a.Hold up the card with the word “time.”
b.Point to the vowel letters (i-e) and ask:
=Silent-e or not silent-e? (silent-e)
sSyllable type? (silent-e - one vowel letter followed by a consonant and silent-e)
=\Vowel sound? /i/
=Word? (time)
c. Say: This word has a silent-e syllable. | will place this under the silent-e syllable card.

2. Contrast word card: Tim

a.Hold up the card with the word “Tim.”

b.Point to the vowel letter (i) and ask:
sSilent-e or not silent-e? (not silent-e)
=Syllable type? (closed syllable - one vowel followed by one or more consonants)
=VVowel sound? /i/
=Word? (Tim)

c. Say: This word does not have a silent-e. | will place it under the "no symbol" card.
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3. Practice using the additional word cards. Word cards following the skill: made, side, ride, same, like, shape, bake, bike, scribe. Contrast word
cards: mad, Sid, rid, Sam, lick, back, not.
a. Mix the rest of the word cards. Draw and hold up a card.
b.Point to the vowel letter/s and ask:
=Silent-e or not silent-e?
=Syllable type?
=Vowel sound?
=Word?
c. Have students place the word below the silent-e syllable card or the "no symbol" card.
d.Repeat these steps with each word card.

4. Give each student a Silent-e Syllable Type worksheet and a highlighter.

a.Read the paragraph and highlight all the words that have a silent-e syllable. (Note: silent-e syllable words are underlined in the passage
below.)

Once you start pedaling, the bike is moving - there is motion. Scientists call this kinetic energy. But motion is not the only form of energy
when the bike starts moving! If you close your eyes, can you tell if a bike is moving or not? You can probably hear the bike moving,
meaning there is also sound energy! After you ride your bike, if you stop and feel the tires, they will feel warmer than when you started.
This is because there is heat produced by the friction produced between the road and the tires.

b.Explain that the word “produced”is a multisyllable word where the second syllable follows the silent-e syllable type.
c. Read the underlined/highlighted words.

Activity 6: Syllable Shuffle

Instructions:
1. To play Syllable Shuffle, we'll count how many syllables are in each word | say. Words that have two or fewer syllables go to the left side of
the room. Words that have three or more syllables go to the right side of the room.
2. Remind students that syllables are how many “beats” are in each word. Each syllable contains a vowel sound.
3. Let’s practice a word.
=Say: water
=Let’s say the syllables in this word together. (wa*ter)
=How many syllables? (2)
sStudents move to the left side of the room.

4. Let’s practice another word.
=Say: energy
=Let’s say the syllables in this word together. (en*er*gy)
=How many syllables? (3)
=Students move to the right side of the room.

5. Continue playing Syllable Shuffle using the following words: chemical, scientist, chloride, salt, observe, calcium, plastic, investigate, reaction,
substance, thermometer, notice, temperature, vinegar, soda, endothermic, heat, exothermic, colder, reaction.
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STATIONTWO

ELA Activity 1
Name: Date:
Word Morphology
“THERM”
PREFIX ROOT WORD SUFFIX MEANING
therm heat
exo- to release
endo- in, inside
-al of, related to
-ic of, related to

New Word Meaning

Cut out the word parts and move around to create new words.
Write the new word and meaning in the chart above.

therm exo endo al iC
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STATIONTWO

ELA Activity 5: Syllable Type—-Silent-e Syllable Word Cards

time Tim
made side
ride same

like

shape

bike

scribe
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STATIONTWO

ELA Activity 5: Syllable Type-Silent-e Syllable Word Cards

Sid rid

Sam lick

back not

Silent-e

CONTINUED ON NEXT PAGE
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STATIONTWO

ELA Activity 5

Name: Date:

Silent-e Syllable Type
In the paragraph below, highlight words with the silent-e syllable type.

Once you start pedaling, the bike is moving - there is motion.
Scientists call this kinetic energy. But motion is not the only form of
energy when the bike starts moving! If you close your eyes can you
tell if a bike is moving or not? You can probably hear the bike moving,
meaning there is also sound energy! After you ride your bike, if you
stop and feel the tires, they will feel warmer than when you started.
This is because there is heat produced by the friction between the
road and the tires.
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Station Three Teacher Demonstrations
RADIANT ENERGY TRANSFORMATIONS

0bjective:

Students will be able to describe that solar energy can be transformed into electricity, which can | @) Vocabulary
transform into motion.

=absorb

© Question: =conductor
selectrical energy

What can a solar panel do with solar energy?
=kinetic energy

Materials =photovoltaic
=Anchor chart sradiant energy
=Standard fan =solar panel

=Solar panel with motor, fan, and desks.

=L ight source (bright sunlight, clamp light, etc.)

=Safety glasses

=Document camera (optional)

=Station Three: Transporting Electricity diagram, page 52

=Station Three: Solar Panel Observations worksheet, page 53

=Station Three: What Was Happening? article, page 54

=Station Three: English Language Arts Extensions, pages 55 - 57 (optional)

=transform

Preparation

=Make copies of the Solar Panel Observations page and Station Three: What Was

Happening? article for each student. Make a copy of the diagram to project. Back of PV Cell )
=Look ahead and choose a sunny day for this activity. Or, find an incandescent O+
or halogen bulb you can use as a light source. connectors, Adlensel
=Practice assembling the solar panel, connecting the motor to the back of the O ithiuizes
J

panel. Add the fan blades to the post on the motor.

=Take the system apart before beginning the lesson.

=At the top of the anchor chart, write the question, “What can a solar panel do
with solar energy?”

=Leave space to record student responses.

v Teaching Procedure Day 1: Solar Panel, Motor, and Fan

1. Pass out the observation sheet and explain that students will record their thoughts on this page.

2. Show students a fan that is not plugged into the wall. Ask students, “How can we get this fan to work?”
a. Guide students to needing to plug the fan into the wall and turn it on.

b. If needed, ask students why they need to plug the fan into the wall. Explain that electricity is needed to power the fan. Electricity
is generated at large power plants. If possible, have a picture of the power plant that supplies electricity to your location and tell
students which energy source is used to generate your electricity.

c¢. Show students the Transporting Electricity diagram. Explain that electricity travels from the power plant to the school through wires.
It then travels through smaller wires into our schools and buildings to give us the electricity we need to power our devices and
machines.

d. Tell students that there are multiple ways to generate electricity, it doesn’t always have to be at a large power plant.

3. Without the radiant energy light source, show students the solar panel. If you have a document camera available, you can put the panel
under the document camera and project the panel for all students to see. Draw a diagram on an anchor chart and have students make
observations about what they notice on their observation page. Record student thinking on your anchor chart. Have students follow
along on their observation page.

CONTINUED ON NEXT PAGE
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4. Connect the motor to the solar panel. Add this to the diagram on the anchor chart and have students include it on their observation
page. Explain that a motor is a machine that converts, or transforms, electrical energy into kinetic energy. Attach the fan blades to the
motor. Add this to the diagram as well. The panel, the wires, the motor, and the fan blades all make up a system. Ask students, “Are the
fan blades attached to the motor currently moving?” Explain that the blades are not moving which means there is no electrical energy
moving through the system.

5. Tell students, "We need an energy source to start the electricity flowing through the system". If students need prompting, point to the
word “solar panel” on the board or chart paper. What do students know about the word “solar?” The root word of “solar” is “sol” which
means “sun.” What happens if the solar panel is put into the sun? (If you are using artificial light, tell students that you are using a light
bulb to represent the sun.)

6. Bring the solar panel outside and have students observe what happens. What do they see? What do they hear?

7. Explain to students that inside of the solar panel are different elements. When radiant energy hits the panel, the electrons of the different
elements begin moving - moving electrons are electricity! The electricity flows from the panel to the motor, which turns the blades,
producing motion and sound.

v Teaching Procedure Day 2: Reading About Science — Station Three: What Was Happening?

1. Display the anchor chart from the hands-on investigation. Students should also have their own observation sheet. Have students use the
observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the
first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

ssolar energy
sradiant energy
melectricity
=kinetic energy
=sound

5. Conclude the lesson by reviewing that energy makes changes. Radiant energy (sunlight) hitting the solar panel caused a change to
occur — electricity was made! The electricity caused a change, too - it made the fan move!

6. Have students say the radient energy and electrical energy chants.

7. If desired, take students through the Station Three: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=|f you have more time, and your students are enjoying investigating radiant energy, you can continue by investigating how direct sunlight
affects the temperature of an object, or how color affects radiant energy transformation. Please refer to Station Three in the Elementary
Science of Energy guide for information on these investigations.
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{%| Station Three | TRANSPORTING ELECTRICITY

Transmission lines
carry electricity

Power plant long distances

generates electricity

Transformer
steps up voltage
for transmission

Distribution lines
carry electricity
to houses

Electric
Step-down Poles
transformer
reduces voltage
(substation)

Neighborhood transformer
on pole
steps down voltage
before entering house

Primary Science of Energy www.NEED.org
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Station Three: Solar Panel Observations

Name:

Date:

Back of PV Cell

53
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RADIANT ENERGY TRANSFORMATIONS

Solar Panels Make Electricity

{é’} Station Three: What Was Happening?

Everything in the world is made of very, very,
small parts called atoms. The center of an atom
is called the nucleus. Around the nucleus are
electrons. Electrons can easily move through
certain materials, called conductors. Electrons
moving through a conductor are called
electricity. Humans have discovered ways to
generate electricity to run machines.

One way humans can make electrons move is

by using solar panels. When sunlight, which
scientists call radiant energy, hits the solar panel
it makes electrons full of energy. The energized
electrons move, and this is electricity. The
electricity traveled through the wires, made of a
conductor, to the motor. The motor changed the
electricity to motion and the fan turned. Light is
energy. Motion is energy.

-

N

T~ Electron

Nucleus

Figure 1 Figure 2

J
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Solar panels make electricity to
power a traffic signal.

As you can see in Figure 2, the
electrons moved from where
there were in Figure 1.




Extensions

Activity 1: Vocabulary Solar

Station Three: English Language Arts

Materials: My New Vocabulary Word master, page 33
Instructions:

1. Write each syllable for "solar" inside the word box.
a.Ask: How many syllables are in the word "solar? (2)

=Guide students to draw two lines close to the bottom of the box on the top of the master to represent the number of syllables.

b.Ask: First syllable? (so)
=On the first syllable line, write the first syllable, “so.”
c. Ask: Second syllable? (lar)
=On the second syllable line, write the second syllable, “lar”

2. Record information for syllables, phonemes, and graphemes.
a.Ask: How many syllables? (2)
b.Ask: How many phonemes, or sounds, in the word? (4)
NOTE: Students may need a reminder that there are 4 phonemes because of the vowel-r syllable type
c. Ask: How many graphemes, or letters, in the word? (5)

3. Record information for prefix, root/affix, and suffix.
a.Explain that “sol”is a root/affix. Write “sol” in the root/affix box.
b.Explain that “sol” means “sun.” Write the meaning in the box directly under the root/affix.
= After the root word, there is a suffix, “-ar” Write “-ar” in the suffix box.
¢. Explain that “-ar” means “of or relating to.” Write the meaning in the box directly under the suffix.
=If we put together the root word and the suffix, the meaning of solar is, “of or relating to the sun.”

4. Have students write their own meaning of the vocabulary word.

5. Address synonyms and antonyms.

a.Examples or Synonyms: Have students brainstorm examples of the vocabulary word, tell related words, or draw a picture.
b.Nonexamples or Antonyms: Have students brainstorm words that are the opposite of the vocabulary word or draw a picture.

6. Have students work together to tell how they would use the word solar in a meaningful sentence. K-2 students may need to brainstorm
phrases they've heard using the word solar, such as solar eclipse, solar system, solar wind, solar panel, solar battery, etc.

Source: “Solar” Merriam-Webster.com Dictionary, Merriam-Webster, https://www.merriam-webster.com/dictionary/solar.

Activity 2: Syllable Type—Vowel-r

Materials: Vowel-r Word Cards, pages 58 - 59
Instructions:

1. Word card: start
a.Hold up the card with the word “start.”
b.Point to the vowel letter (a) and ask:
=Followed by the letter r or not followed by the letter r? (vowel-r)
=Syllable type? (vowel-r - one vowel letter followed by the consonant r)
=\Vowel sound? /ar/
=Word? (start)
c. Say: This word has a vowel-r syllable. | will place this under the vowel-r syllable card.
d.Vowel-r words also say /er/ and /or/.
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2. Contrast word card: light

a.Hold up the card with the word “light.”

b.Point to the vowel letter (igh) and ask:
=\/owel-r or not vowel-r? (not vowel-r)
=Syllable type? (vowel team)
=\Vowel sound? /i/
=Word?(light)

c. Say: This word does not have a vowel-r syllable. | will place it under the "no symbol" card.

3. Practice using the additional word cards. Word cards following the skill: turns, form, storm, car, chart, her. Contrast word cards: post, back, can, see.
a. Mix the rest of the word cards. Draw and hold up a card.
b.Point to the vowel letter and ask:
=\owel-r or not vowel-r?
=Syllable type?
=\owel sound?
=Word?

¢. Have students place the word below the vowel-r syllable card or the "no symbol" card.
d.Repeat these steps with each word card.

Activity 3: Multisyllable Words

Materials:

=White board

=Red dry-erase marker
=Multisyllable Word Cards, page 60

Instructions:

1. You may notice that some words contain more than one syllable type. Let’s take a look at some words with more than one syllable.
2. Write down the word solar.
=To determine how many syllables are in this word, underline your vowels using a red dry-erase marker. Remember each syllable
must have at least one vowel. Solar
=To find my syllable, | will begin by dividing the word to the left of the letter "I". s/ lar
=The first syllable has a vowel and no other consonants; therefore, it is an open syllable. The second syllable has a vowel-r. So, the
word solar has open and vowel-r syllables.
3. Let’s try another example. Write the word transform.
=Underline the vowels: transform
=Since there are two vowels, | know this word has two syllables. Let's find the first syllables. | notice there are three consonants
between the vowels, "nsf." Let’s see if any of the letters are blends (2-3 consonants that each make their own sound) or digraphs (2
consonants that make one sound). The letters "n" and "s" can blend together, so the syllable goes between the "s" and "f" trans/
form
=The first syllable has one vowel followed by one or more consonants, which is a closed syllable. The second syllable has a vowel
followed by the consonant "r", so it is a vowel-r syllable. We can say the word transform has closed and vowel-r syllables.

CONTINUED ON NEXT PAGE
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4. Here's a challenging word: energy.
=Underline the vowels: energy (Note: y used at the end of a word is considered a vowel. One syllable word "y" says /i/; two or more

syllable word y says /&/.)

sSince there are three vowels, | know this word has three syllables. To find the first syllable, | will first see if | divide the word to the
left of the "n". | would read the first syllable as /&/ nergy. That doesn’t sound right, so let’s try to divide the syllable after the "n". It
would be /én/ ergy. That sounds right. So, the first syllable is closed (one vowel followed by one or more consonants).

=For the second syllable, | see the vowel "e" followed by the letter "r", so this syllable is vowel-r.

=The last syllable is /jé/. This syllable has one vowel not followed by a consonant, so it would be open.

=So, the word energy has three syllables: closed, vowel-r, open (en /er/ gy)

=Other multisyllable words to syllabicate: convert, panel, sunlight, kinetic, connect.

Activity 4: Writing

Possible writing stems:

Emerging Writers
Light is energy. | observed

Transitional Writers
Today we investigated radiant energy transformations. We used a and connected it to

.When we were inside | observed .When we took the solar panel outside | observed

Radiant energy transformed into
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STATION THREE

ELA Activity 2: Vowel-r Syllable Word Cards

start turns

form storm

car chart

her post

back can

CONTINUED ON NEXT PAGE
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STATION THREE

ELA Activity 2: Vowel-r Syllable Word Cards

see

sun

vowel-r
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STATION THREE

ELA Activity 3: Multisyllable Word Cards

solar transform
energy convert

panel sunlight
kinetic connect
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Station Four Teacher Demonstrations
THERMAL ENERGY AND MOTION ENERGY

0bjective:
Students will be able to explain that thermal energy can transform into motion energy. @ Vocabulary
. *absorb
© Question:
=alloy

" . o : ,
What happens to nitinol wire when it is placed in hot water? =kinetic energy

Materials =potential energy
=Anchor chart

=Nitinol wire (Live wire)

=Clear beaker or cup (heat safe)

=Hot water (not boiling)

=Tongs

=Safety glasses

=Document camera (optional)

=Station Four: Live Wire Observations worksheet, page 63

=Station Four: What Was Happening? article, page 64

sStation Four: Writing About the Live Wire, page 69

=Station Four: English Language Arts Extensions, pages 65 - 66 (optional)

=reaction

sthermal energy
=titanium

[J Preparation

=Make copies of the Live Wire Observations page, Station Four: What Was Happening? article, and the Writing About the Live Wire page for
each student.

=At the top of the anchor chart, write the question, “What happens to nitinol wire when it is placed in hot water?”

=Leave space to record student responses.

=Have a source of hot water, and a clear glass container.

=If you have a document camera, this is a good investigation to do under the camera and project so all students can safely see.

v Teaching Procedure Day 1: Live Wire

1. Pass out the observations sheet to the students and explain that they will use this sheet to record their observations.

”

2. Show students the piece of nitinol wire in its straight form. Have students draw and label the wire in the first box labeled, “Original Shape
on their observation page.

3. Explain to students that the wire is flexible and can be twisted into a new shape. Twist the wire into a different shape, but do not tie the
wire in a knot. Have students draw the new shape in their second box. Ask students, “Now that the wire is in a new shape, is it moving?
Do you think the shape of the wire will change?”

4. Pick up the wire by one end using the tongs. While holding the wire with the tongs, dip the nitinol wire into the hot water. Ask students,
“What did they notice? What do they wonder?”Have students record their observation on their observation page. Record their responses
on the anchor chart.

5. Continue twisting and placing the wire in hot water as desired. Discuss the energy transformations with students by asking the following
questions:
a. What caused the wire to change shape initially? (A person’s own kinetic energy)
b. Where did my (or the person who changed the shape of the wire) energy come from? (Food)
¢. Where did the food get its energy from? (Plant based food — sun. Meat products — animals ate plants which had energy from the sun)
d. After the wire was twisted, did it immediately change back to its original shape? (No)
e. Could the wire change shape again? (Yes) What form of energy does an object have when the object can change, but isn't at the
moment? (Potential energy)
f. What caused the wire to change? (Thermal energy from the water)

6. Have students write about their observations using the Writing About the Live Wire worksheet.

CONTINUED ON NEXT PAGE
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v Teaching Procedure Day 2: Reading About Science - Station Four: What Was Happening?

1. Display the anchor chart from the hands-on investigation. Students should also have their own observation pages. Have students use
the observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them
the first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

=Kinetic energy
=Potential energy
=Thermal energy

5. Conclude the lesson by reviewing that energy makes changes. Dipping the twisted wire into hot water caused a change to occur - the
wire changed shape! The wire went from not moving (potential energy) to moving (kinetic energy).

6. Have students say the thermal energy and motion energy chants.

7. If desired, take students through the Station Four: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=If you have more time, and your students are enjoying investigating thermal energy and motion, you can continue by investigating
energy transformations that take place when you rub your hands together, bend paper clips, or stretch and release a rubber band. You
can also investigate how thermal energy affects a bi-metal bar. Please refer to Station Four in the Elementary Science of Energy guide for
information on these investigations.
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Station Four: Live Wire Observations

Name: Date:

Live Wire Observations

Original Shape Twisted, New Shape After Placing in Hot Water

Original Shape Twisted, New Shape After Placing in Hot Water
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-l Station Four: What Was Happening?

i THERMAL ENERGY AND MOTION ENERGY

!

Live Wire

The wire in this investigation is made of two different kinds of metals. This new
material is called nitinol. Nitinol is special because it can “remember” its shape.

In this investigation, your muscles used motion energy to bend the wire into a new
shape. Your kinetic energy was stored as potential energy in the wire.

When you put the wire into hot water, the wire remembered it used to be straight.
The water’s heat, or thermal energy, transformed the potential energy into
kinetic energy. It went from the shape you made back into a straight line. The shape
changed so we know that energy was at work! Heat is energy. Motion is energy.

\_ AN \ i

Potential energy is stored in the twisted Nitinol wire. Thermal energy causes change, moving the wire
straight again.
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Station Four: English Language Arts
Extensions

Activity 1: Phonemic Awareness

1. Say: absorb
=Students repeat.
=Ask: What is the first vowel sound in the word absorb? /a/

N

. Say: alloy
=Students repeat.
=Ask: What is the first vowel sound in the word alloy? /a/

w

. Say: kinetic
=Students repeat.
=Ask: What is the first vowel sound in the word kinetic? /i/

4. Say: potential
=Students repeat.
=Ask: What is the first vowel sound in the word potential? /6/

5. Say: reaction
=Students repeat.
=Ask: What is the first vowel sound in the word reaction? /&/

6. Say: thermal
=Students repeat.
=Ask: What is the first vowel sound in the word thermal? /er/

7. Say: titanium

=Students repeat.

=Ask: What is the first vowel sound in the word titanium? /i/
Activity 2: Vocabulary Reaction

Materials: My New Vocabulary Word master, page 33

Instructions:

1. Write each syllable inside the word box.
a. Ask: How many syllables are in the word reaction? (3)
=Guide students to draw three lines close to the bottom of the box to represent the number of syllables.
b.Ask: First syllable? (re)
=On the first syllable line, write the first syllable, “re.”
c. Ask: Second syllable? (act)
=On the second syllable line, write the second syllable, “act.”
d.Ask: Third syllable? (ion)
=On the third syllable line, write the third syllable, “ion.”

2. Record information for syllables, phonemes, and graphemes.
a. Ask: How many syllables? (3)
b.Ask: How many phonemes, or sounds, in the word? (7) (/r/ /é/ /d/ /k/ /sh/ /a/ /n/)
c. Ask: How many graphemes, or letters, in the word? (8) (r-e-a-c-t-i-o-n)

3. Record information for prefix, root/affix, and suffix.
a.Explain that “action”is a root/affix. Write “action” in the root/affix box.
b.Explain that “action” means “to do” or “perform.” Write the meaning in the box directly under the root/affix.
=Before the root word, there is a prefix, “re-” Write “re-"in the prefix box.
c. Explain that “re-" means “back,"“again,” or “anew.” Write the meaning in the box directly under the prefix.
=If we put together the prefix and the root word, the meaning of reaction is, “the act or process or reacting.”

4. Have students write their own meaning of the vocabulary word.

CONTINUED ON NEXT PAGE
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5. Address synonyms and antonyms.
a.Examples or Synonyms: Have students brainstorm examples of the vocabulary word, tell related words, or draw a picture. For example,
react.
b.Nonexamples or Antonyms: Have students brainstorm words that are the opposite of the vocabulary word or draw a picture. For
example, question.

6. Have students work together to tell how they would use the word reaction in a meaningful sentence. Have students think about the
experiments performed in previous lessons, such as when baking soda and vinegar were combined and the bag felt colder and there was
foam inside the bag.

Sources:

=https://www.etymonline.com/search?q=reaction

=“Reaction.” Merriam-Webster.com Dictionary, Merriam-Webster, https://www.merriam-webster.com/dictionary/reaction.
Activity 3: Syllable Type—Consonant -le
Materials: Consonant -le Word Cards, pages 67 - 68

Instructions:
1. Remind students the consonant -le syllable type is always (at least) two syllables.

2. Word card: flexible

a.Hold up the card with the word “flexible.”

b. Ask:
u|s there a consonant -le at the end of the word? (yes)
u|s the first syllable open or closed? (closed)
=What is the first syllable? (flex)
=What is the second syllable? /i/
=What is the last syllable? (-ble)
=Word? (flexible)

c. Say: This word has a consonant -le syllable. | will place this under the consonant -le syllable card.

3. Contrast word card: cabin
a.Hold up the card with the word “cabin.”
b.Ask: Is there a consonant -le at the end of the word? (no)
c. Say: This word does not have a consonant -le syllable. | will place it under the "no symbol" card.

4, Practice using the additional word cards. Word cards following the skill: handle, bubble, pickle, noodle, maple, staple, crackle. Contrast
word cards: local, label, original, thermal, contest, notice, nitinol.
a. Mix the rest of the word cards. Draw and hold up a card.
b.Ask: Is there a consonant -le at the end of the word?
¢. Have students place the word below the consonant -le syllable card or the "no symbol" card.
d.Repeat these steps with each word card.

Activity 4: Writing

Have students write about their Live Wire observations using the Writing About the Live Wire worksheet on page 69.

Possible writing stems:

Emerging Writers
Heat is energy. | observed .Heat made change.

Transitional Writers
Today we investigated thermal energy transformations. We had a straight nitinol wire and changed the shape into

We placed the wire in .The water’s heat caused the wire to
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STATION FOUR

ELA Activity 3: Syllable Type—Consonant -le Word Cards

flexible handle
bubble pickle
noodle maple
staple crackle
cabin local

CONTINUED ON NEXT PAGE
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STATION FOUR

ELA Activity 3: Consonant -le Word Cards

label original
thermal contest
notice nitinol

Consonant -le

68




STATION FOUR

ELA Activity 4

Name: Date:

Writing About the Live Wire

Directions: Draw your observations in the boxes below. Then write about what
happened using the sentence starters.

Original Shape Twisted, New Shape After Placing in Hot Water

First

Then,

Finally,
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Station Five: Teacher Demonstrations
CHEMICAL ENERGY

0bjective:

Students will be able to describe how chemical energy can transfer to radiant energy and that thermal @ Vocabulary
energy can also affect radiant energy.

schemical energy

© Questions: schemical reaction
=How do glow sticks work? =convert
=What causes the light to change? =molecule

Materials radiant energy
=3 Glow sticks of the same color (one will remain unbroken)
=1 Cup of hot water (not boiling)

=1 Cup of cold water

=Anchor chart

=Neon highlighter

=Markers

=Safety glasses

=Colored pencils/crayons (optional)

=Document camera (optional)

=Station Five: Glow Stick Observations worksheet, pages 73-74
=Station Five: What Was Happening? article, page 75

=Station Five: English Language Arts Extensions, pages 76-77

=reaction

=thermal energy
=liquid

Preparation

=Make copies of the Glow Stick Observations pages and Station Five: What Was Happening? article for each student.

=At the top of the anchor chart, write the question, “What happens to a glow stick when it is placed in hot water?”

=Replicate the drawings found on the Glow Stick Observations pages. Throughout the lesson you will record student responses here.
=Prepare a cup of hot water.

=Prepare a cup of ice water.

v Teaching Procedure Day 1: Glow Sticks

1. Pass an unbroken glow stick around the class, or show one using a document camera. Have students look at the glow stick closely. What
do they see?
a. What is inside of the glow stick?
b. Is the glow stick currently glowing?
c. Is there only liquid inside the glow stick?
d. After students notice the smaller tube, ask if the tube is empty or is something else in there.
e. As students share what they see, draw on your chart paper. Ask students what labels they can add. Use student language.

2. Pass out the observation pages, and have students draw the details they see in number one. Have students use labels and words to
describe what they see as well.

3. Ask students what will happen if you bend the glow stick. Tell students to watch extra carefully as you bend the glow stick. If possible, do
this under the document camera so all students can see what happens as it is projected.

4. Have students turn and talk to a partner to describe what they saw. Under the document camera, break the second glow stick as students
observe again. Then have students record their observations in number two on their observation page.

5. Ask students, "What do you think made the glow stick start glowing?"

6. Explain that the glow stick is filled with two different liquids. In the outer tube there is a liquid with fluorescent dye. Inside of the smaller
tube is a liquid called hydrogen peroxide. These liquids are made of different chemicals.

CONTINUED ON NEXT PAGE
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7. On your anchor chart, use a neon highlighter to draw small circles to represent fluorescent dye. Inside the tube use a solid marker to
draw circles to represent the hydrogen peroxide. Explain that the chemicals are too small to see with our own eyes, but they are there
and constantly moving. As needed, remind students that everything in the world is made up of chemicals. A chemical is any natural
element, or a mixture of elements.

8. Continue explaining that when the liquids combine, the glow stick starts glowing. This is called a chemical reaction. In a chemical
reaction, chemical energy is released and can produce light called radiant energy. Using a different color (than the other labels) add in
the scientific vocabulary (chemical, fluorescent dye, hydrogen peroxide, chemical energy, radiant energy) next to student vocabulary.

9. Get the cup of hot water. Ask students what they think will happen if they put the glow stick in hot water. Why do they think that will
happen? Have students respond using the sentence frame, “I predict the glow stick will because " Write this sentence
frame on the board for students to refer to.

10. Place the glow stick in the hot water. Have students share what they see happening. Record their responses on the chart paper and
have students record their observations on their observations page in diagram three.

11. Get the cup of cold water. Ask students what they think will happen if you put a glow stick in the cold water. Will it have the same
reaction as the hot water? Let students share their thinking again using the sentence frame, “I predict the glow stick will ___ because

"

12. Place the glow stick in the cold water. Have students share what they see is happening. Record their responses on the chart paper and
have students record their observations on their observations page in number four.

13. Explain that heat, or thermal energy, from the water was absorbed (taken in) by the glow stick. This made the chemicals in the glow stick
move around faster, producing more light. When the glow stick was placed in the cold water, the chemicals had less energy to move
around. The chemical reaction slowed down. This made the light not as bright.

14. Using the anchor chart and student pages, review today’s investigation.
a. Was the glow stick glowing at first? (No.) Could the glow stick glow? (Yes.) This is potential energy. The glow stick could glow, but
wasn't, so it had potential energy. The energy was stored in the chemicals.

b. When the chemical energy was released, it made light. Chemical energy can transform into light energy.

¢. The hot water made the glow stick glow brighter. Light is energy. Heat is energy.

v Teaching Procedure Day 2: Reading About Science - Station Five: What Was Happening?

1. Display the anchor chart from the hands-on investigation. Students should also have their own observation pages. Have students use
the observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the
first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

=Liquid

=Mix

=Light

=Chemical energy

CONTINUED ON NEXT PAGE
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5. Conclude the lesson by reviewing that energy makes changes. Mixing two substances caused a change to occur - the liquid started
glowing!

6. Recite the radiant energy chant.
7. If desired, take students through the Station Five: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=|f you have more time, and your students are enjoying investigating chemical energy, you can continue by investigating how an apple
will produce electricity with different metals. Please refer to Station Five in the Elementary Science of Energy guide for information on this
investigation.
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Station Five: Glow Stick Observations

Name: Date:

Glow Stick Observations

1. Look closely at the unbroken glow stick. Add in details and use labels to describe
what you see.

2. What happens when the glow stick is bent? What changed? Add in the details
and use labels to describe what you see now.
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Station Five: Glow Stick Observations

Name: Date:

Glow Stick Observations

3. What happens when you put the glow stick in hot water?

4.What happens when you put the glow stick in cold water?
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ﬁﬁﬁ Station Five: What Was Happening?

CHEMICAL ENERGY

Glow Sticks

Inside of the glow stick is a liquid. Did you notice that there was also a small tube
inside of the glow stick? This tube was filled with a different liquid. Each liquid

is made of different substances. Nothing is happening in the glow stick yet, but
there is potential energy in the chemicals that make up the liquid.

When you bend the glow stick, the tube inside breaks. The kinetic energy from
your muscles moving mixed the liquids. The substances in the two liquids mix
and start glowing. There is light! Energy was released by the chemicals in the
liquid. Light was made. Potential energy transformed into light energy.

When you put a glow stick into cold water, the light was not as bright. The lower
temperature of the cold water slowed down the atoms in the liquid. They
released light slower than before.

When you put the glow stick in hot water, the higher temperature of the hot
water made the atoms in the liquid move faster. They released light faster than
before and the light got brighter. Light is energy. Heat is energy.

The glow stick in the hot water (right) glows brighter than the glow stick in the cold water (left) because the
higher temperature increases the speed of the chemical reaction.
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Station Five: English Language Arts
Extensions

Activity 1: Phonological Awareness

Instructions:

1.Teacher (T) to Student (S): Say, glow
S: glow
T: Change /g/ to /s/. New word?
S: slow

2.Teacher (T) to Student (S): Say, tube

S: tube
T: Change /0/ to /U/. New word?
S:tub

3. Teacher (T) to Student (S): Say, light
S: light
T: Change /1/ to /6/. New word?
S: lot

4.Teacher (T) to Student (S): Say, lot
S: lot
T: Change /I/ to /h/. New word?
S: hot

Activity 2: Syllables and Vowel Sounds

Instructions:
1. Remind students that syllables are how many “beats” or “claps” are in each word. Each syllable contains a vowel sound.

2. For each word, ask students how many syllables they hear in the word and have them identify the vowel sound they hear in the first
syllable.

3. Example: glow
=How many syllables, or “beats,” are in the word glow?
=Clap the beats in the word. (7)
=What is the vowel sound in the first syllable? /6/

4. Example: chemical
=How many syllables, or “beats,” are in the word chemical?
=Clap the beats in the word. (3)
=What is the vowel sound in the first syllable? /&/

5. Repeat steps with additional words: liquid, energy, hydrogen, radiant, bend, ice, reaction

CONTINUED ON NEXT PAGE
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Activity 3: Writing

Have students refer to their Glow Stick Observations pages to write a summary of the investigation. Use scaffolded sentence frames to help
students organize their writing.

Emerging Writer

Today we observed glow sticks. First, the glow sticks were . Then we broke them. When we broke
them

OR, Next Step

Today we observed glow sticks. First, the glow sticks were . Then we broke them. When we broke
them because

Transitional Writers

Today we observed .The first glow stick we observed was not broken. | noticed

.When the glow stick was bent, | saw .This happened
because .When we placed the glow stick in hot water, the light got .When
we placed the glow stick in cold water, the light . wonder what would happen if
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Station Six: Teacher Demonstrations
% 3| ELECTRICAL ENERGY

3 0bjective:
Students will be able to trace energy transformations back to the sun. @ Vocabulary
© Question: selectricity

How is light produced in a shake flashlight? "kinetic energy

=potential energy

Materials stransform
=Anchor chart *magnet
=Hand-generated shake flashlight (from Teacher Demonstration Box) swire
=Regular flashlight slight
=Scissors

=Glue

=Safety glasses

=Document camera (optional)

=Transporting Electricity diagram, page 52

=Station Six: Shake Flashlight Observations worksheet, page 80
=Station Six: Energy Flow Cards, page 81

=Station Six: Energy Flow Sequence, page 82

=Station Six: What Was Happening? article, page 83

=Station Six: English Language Arts Extensions, pages 84 - 86

Preparation

=A few days prior to this lesson turn the shake flashlight “on” so the battery drains and the light does not turn on.

=Make copies of the observations worksheet, energy flow cards, sequence worksheet, and Station Six: What Was Happening? article for each
student.

=At the top of the anchor chart, write the question, “How is light produced in a shake flashlight?” Sketch the shake flashlight to resemble
the one on the Station Six: Shake Flashlight Observations page. Leave space to record student responses.

=Research the power plant which supplies your location’s electricity and have a picture of the plant available to share.

v Teaching Procedure Day 1: Shake Flashlight

1. Point to the lights in your classroom. Ask, “Does anyone know what powers the lights in our classroom so they turn on?” Students might
say that you have to turn the switch on. Ask students, "What happens when we turn on the switch?"

2. If available, share the Transporting Electricity diagram on a document camera. Explain that lights need electricity. Electricity for our homes
and schools comes from a power plant which produces a large amount of electricity which travels by wires to our schools and homes. If
you prepared an image of a local power plant, show it and explain how it generates electricity.

3. Show students a regular flashlight. Explain to students that there are no wires connecting the flashlight to the power plant. Ask if anyone
knows what serves as the power source in the flashlight. If no one says batteries, or even if they do, take the batteries out. Explain that
there is chemical energy inside of the batteries. When you turn the flashlight on, it allows the energy to flow from the batteries to the
light bulb so the light turns on.

4. Pass out the observations sheets.

5. Show students the shake flashlight. Ask students what they notice about this flashlight. (No large batteries, something moves inside.) Add
details to the shake flashlight drawing on your anchor chart, and ask students to do the same on their sheets.

6. Explain to students that this is a special flashlight. Often, people keep flashlights like this in an emergency kit because they do not require
batteries to work. Point out the coils of wire and the magnets. Explain that when the magnet passes back and forth under the wires, it is
generating electricity on a very small scale that will power the flashlight. This is called a shake flashlight. Pass the flashlight around the
room letting each student shake the flashlight for 10 shakes. Then turn the flashlight on.

CONTINUED ON NEXT PAGE
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7. Discuss the energy transformations with students using the following prompts:

a. In order for there to be light energy — what had to happen? (The wires and magnet had to move)

b. What caused the wires and magnets to move? (Kids shaking it)

¢. Motion is energy! So you had energy to shake the flashlight. Where did you get your energy from? (Food)

d. Ask a student what they ate for breakfast/lunch.

e. Ask students where the food got its energy from. Students may not know this right away. You may need to explain that cereal, for
example, is made from grains, which is a plant. The plant uses the sun’s energy to grow. We get our energy from food, which gets its
energy from the sun.

8. Pass out the energy flow cards and sequence worksheet. You can have students work in pairs or independently. Have students cut out the
pictures and glue them into the proper box to show the energy transformations that caused the flashlight to turn on.
v Teaching Procedure Day 2: Reading About Science — Station Six: What Was Happening?

1. Display the anchor chart from the hands-on investigation. Students should also have their own observation pages. Have students use the
observations to summarize what happened during the investigation.

2. Explain that you have an article you are going to read aloud. Display the article on the board or give students a copy of the text. Tell
students to use their scientific listening ears. If they hear a science word or phrase that helps to explain what happened during the
investigation, they should raise their hand and explain what they heard.

3. Read the text aloud. Students should share new science vocabulary and phrases that they hear. You may need to model this for them the
first few times. If students have a copy of the article, they can circle or highlight the science words they hear/read.

4. As new vocabulary is introduced in the text, compare the scientific terms to the words students used in their observations. Using a
different color marker, add the scientific vocabulary next to the student language on your class anchor chart. Do not cross out the
words students used previously, rather layer the science words near their original words. Have students add the scientific words on their
observation page as well. Scientific words you might add for this investigation:

=coll

=wire
*magnet
=motion
=electricity
=light energy

5. Conclude the lesson by reviewing that energy makes changes. The flashlight was off and now it is on. Shaking the flashlight caused a
change to occur - the light is shining!

6. Have students say the motion energy, electrical energy, and radiant energy chants.

7. If desired, take students through the Station Six: English Language Arts Extensions.

S Have more time? Choose Your Own Teaching Adventure

=If you have more time, and your students are enjoying investigating the flow of energy through systems, you can continue exploring how
energy flows through the food chain. Please refer to the guide, What is Energy?, available from www.need.org/shop, for information on
these activities.
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Station Six: Shake Flashlight Observations

Name: Date:

80
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Station Six: Energy Flow Cards

©2026 The NEED Project Primary Science of Energy www.NEED.org

81




Station Six: Energy Flow Sequence

Name: Date:
1 2.
3 4,
5 6.
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Q Station Six: What Was Happening?

Energy Flows

Humans discovered ways to move electrons to generate electricity. When you
move magnets near a coil of wire that is connected in a loop, the electrons move.
Electricity is moving electrons.

Your muscles used motion energy to shake the flashlight. This moved a magnet
back and forth through a coil of wire. Electrons in the wire started moving. The
electricity was used to power the light! Motion is energy. Light is energy.

Where did you get the energy to shake the flashlight? You get your energy from
the food you eat. Plants get their energy from the sun. It is stored in the plant as
chemical energy until you eat it. Light energy transformed into chemical energy
in the plant. You ate the plant. Chemical energy transformed into motion energy in
your muscles. Motion energy transformed into light energy in the flashlight.

" N O N
- RN /
Shake flashlight. Eating food gives us energy.
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()| Station Six: English Language Arts
7] Extentions

Activity 1: Morphology
Materials: Morphology Word Cards, page 85.

Instructions:
1. In this activity, add prefixes or suffixes to base words, to change the meaning of words. Explain that many words contain meaningful
parts that we can add or delete from a root word. These are called morphemes.

2. Example word: connect

=Write connect on the board. The meaning of this word is “to join together; link.”

=If | add the prefix “re-" to the word connect, it forms a new word, reconnect. The prefix “re-” means “again.” So, the meaning of the new
word, reconnect, is “to connect together again.”

=If | add the suffix “—ion” to the word connect, it forms a new word, connection. The suffix “-ion” means “a process or result.” So, the
meaning of the new word, connection, is “the process or result of connecting.”

=If we change the suffix“—ion"to “—ing,” the meaning would also change. Connecting means “the action of connecting.”

=Ask students: Can you think of another word that uses the root word connect? (disconnect, disconnected, connectable, connected,
connecter, connects)

3. Root word: form
=Have students cut out the Morphology Word Cards.
=Students should have the root word, form, in front of them (or work in pairs).
=Form means “the shape or structure of something.”
=Let’s add the prefix “trans-" to this word. Where does a prefix go...before or after the word? (before)
=So, our new word is transform.
=What does the prefix “trans-“ mean? (to change or alter)
=What does transform mean? (to change or alter the shape or structure of something)
=Let’s think about science, what is something that can transform? One example is a glow stick. It can transform when we bend it.
=We can add the suffix “—ion" to the word transform. What does “~ion” mean when we add it to a word? (a process or result)
=What does the new word, transformation, mean? (the result of a change in the form of something)
=Let’s now change the suffix,“ —ion,” to “—able.” What does the suffix “—able” mean? (able to do something)
=What does the new word, transformable mean? (to be able to change the form of something)

4. Guide students to use one of the additional root words (move, light, locate) to create a new word with one of the prefixes or suffixes
discussed. For example: remove, relight, relocate, location, relocation, moveable, etc.
=What do the new words mean?
=Also check for nonsense words created and discuss that. What do you think the nonsense word means based on the prefix/suffix? For
example, a student says that "lightion" means a process of lighting. Teacher response: Great thinking. This is a nonsense word, but |

"

like how you were able to tell the meaning of this nonsense word using your knowledge of the suffix “—ion.

Activity 2: Writing
Materials: / Have Energy, page 86

1. Discuss these two questions with students:
=Where do you get your energy from?
=What do you do with all that energy?

2. Give each student an | Have Energy writing page.
3. Have students draw a picture of themselves doing their favorite activity.

4. Students can write where they get their energy from (for example, their favorite food) and then write about a favorite activity they like
to do.
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STATION SIX

ELA Activity 1: Morphology Word Cards

form trans-

Root Word: the shape or structure
of something

Prefix: to change or alter

-ion -able

Suffix: a process or result Suffix: able to do something

re- move

Prefix: again Root Word

light locate

Root Word Root Word
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STATION SIX

ELA Activity 2
Name: Date:
| Have Energy
I get my energy from .

With my energy | like to
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Unit Assessment and Evaluations

Assessment Activity: Forms of Energy
Materials: Energy at the Basketball Game, page 88.

Instructions:
1. Give each student an Energy at the Basketball Game page.
2. Say: The PE teacher is having a class play basketball. Label all of the different energy forms in the picture.

3. Answer Key: Labels could include kinetic energy from the ball bouncing, or potential energy with the ball in a student’s hand. Radiant
energy from the sun. Sound energy from the students talking. Sound energy from shoes squeaking. Kinetic energy of students moving.
Motion energy of hair swinging.

Evaluation

=Provide feedback by completing the evaluation form on page 91 and returning it to NEED.
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Assessment Activity: Energy at the Basketball Game

Name: Date:

Instructions: Label the energy forms in the picture.

4 )

- /

@ Vocabulary

=chemical

=elastic

melectrical

menergy

=gravitational potential
=kinetic

=*motion

=potential

sradiant

=sound

sthermal
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NS

absorb
alloy

chemical energy
chemical reaction
conductor
convert
electrical energy
electricity

gas

heat*

inflate

kinetic energy
light

liquid

magnet
molecule

motion
photovoltaic
physical change
potential energy
radiant energy
reaction

solar panel

solid

sound
temperature
thermal energy*
titanium

transform

transformation

wire

Glossary

take in or hold

a substance made by mixing two or more metals, or a substance made by mixing metal/s with a
nonmetal

the energy stored in substances; the energy held in the atomic bonds that hold atoms to each other
a change or process in which new substances are formed

a material that transfers energy through it well, often metal

to change the physical or chemical properties of a substance

the energy of moving electrons; a secondary source of energy

the energy of moving electrons

a substance with no definite volume or shape

energy that flows from one object to another because of a difference in temperature
to cause to expand with air or gas

the energy of motion

form of energy that makes it possible to see things

a substance with a definite volume, but not a definite shape; a liquid takes the shape of the
container in which it is placed

an object that can attract certain types of metal, and can attract or repel other magnets

composed of two or more atoms that are chemically bonded to each other and act as a single
particle; the smallest part of a substance that has all of the properties of that substance

change in position, movement

meaning energy from light; a device that uses light to create electricity

a change in the physical properties of a substance, usually reversible

energy that is stored in an object based upon its position

electromagnetic energy that travels in waves such as light, x-rays, and microwaves
a response that is produced by the action of another object or force

a group of solar cells

a substance that has definite volume and shape

form of energy created by vibrations, or sound waves

the measure of the average kinetic energy of particles in a substance

the sum of energy of the molecules making up a substance; for this unit, it is used to mean heat

a silvery-gray, metallic element that is lightweight and strong; number 81 on the periodic table of
elements

to change the structure, shape, or composition of a substance, or to change energy from one form
to another

the act of changing the structure, shape, or composition of an object, or one form of energy into
another

flexible strand of metal

*PLEASE NOTE: In this unit, the terms thermal energy and heat are used to mean the same thing, as in the National Science Educa-
tion Standards. However, technically, they are not the same thing. Thermal energy is the sum of the energy of the molecules
making up a substance - kinetic and potential. When this thermal energy is transferred from one place or object to another, it is

called heat.
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YOUTH AWARDS PROGRAM FOR
ENERGY ACHIEVEMENT

NEED’s annual Youth Awards Program for Energy
Achievement rewards students for their efforts in
energy outreach and student leadership.

The Youth Awards Program is great for all schools—new

to energy education, or veteran. Projects and outreach
completed for the program provide opportunity for enrich-
ment and engagement, as well as an opportunity for your
students, classroom, and school to shine. Youth Awards
projects can be completed by afterschool/out-of-school
time programs, community groups, and even families!

What's involved?

Students and teachers set goals and objectives and keep a
record of their activities. Students create a digital project to
submit for judging. In April, digital projects are uploaded to
the online submission site.

Check out:

For more information and project submission details, we
invite you to visit https://youthawards.NEED.org. Be sure
to explore the site to view past winning projects and garner
inspiration!

20

YOUTH ENERGY CONFERENCE
& AWARDS

The NEED Youth Energy Conference and Awards gives
students more opportunities to learn about energy and
to explore energy in STEM (science, technology,
engineering, and math).

The annual June conference has students from across
the country working in groups on an Energy Challenge
designed to stretch their minds and energy knowledge.
The conference culminates with the Youth Awards
Ceremony recognizing student work throughout the
year and during the conference.

For More Info:
www.NEED.org/youthenergyconference
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Primary Science of Energy
Evaluation Form

State: Grade Level: Number of Students:
1. Did you conduct the entire unit? Q Yes Q No
2. Were the instructions clear and easy to follow? O Yes O No
3. Did the activities meet your academic objectives? Q Yes Q No
4. Were the activities age appropriate? Q Yes Q No
5. Were the allotted times sufficient to conduct the activities? Q Yes Q No
6. Were the activities easy to use? O Yes O No
7. Was the preparation required acceptable for the activities? O Yes 0 No
8. Were the students interested and motivated? Q Yes Q No
9. Was the energy knowledge content age appropriate? Q Yes Q No
10. Would you teach this unit again? O Yes O No
Please explain any ‘no’ statement below

How would you rate the unit overall? U excellent O good Q fair Q poor
How would your students rate the unit overall? 0 excellent O good U (fair Q poor
What would make the unit more useful to you?
Other Comments:
Please fax or mail to: The NEED Project

8408 Kao Circle FAX: 1-800-847-1820

Manassas, VA 20110 Email: info@need.org
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National Energy
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Eduction Development

AES

AES Clean Energy Development
American Electric Power Foundation
Appalachian Voices

Arizona Sustainability Alliance
Atlantic City Electric

Avangrid

Baltimore Gas & Electric

Berkshire Gas - Avangrid

BP America Inc

Bob Moran Charitable Giving Fund
Cape Light Compact-Massachusetts
Celanese Foundation

Central Alabama Electric Cooperative
CITGO

The City of Cuyahoga Falls

Clean Virginia

CLEAResult

ComkEd

Confluence

ConocoPhillips

Constellation Energy Foundation
Delmarva Power

Department of Education and Early Childhood
Development - Government of New
Brunswick, Canada

Dominion Energy, Inc.

Dominion Energy Charitable Foundation
DonorsChoose

East Baton Rouge Parish Schools

East Kentucky Power Cooperative
EcoCentricNow

EDP Renewables

EduCon Educational Consulting

Elmo Foundation

Enel Green Power North America
EnergizeCT

ENGIE

Entergy

Equinix

Eversource

Exelon

Exelon Foundation

Foundation for Environmental Education
FPL

Fuel - Future Use of Energy in Louisiana
Generac

Georgia Power

Gerald Harrington, Geologist
Government of Thailand-Energy Ministry
Greater New Orleans STEM

GREEN Charter Schools

Green Power EMC

Guilford County Schools-North Carolina
Honeywell
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lllinois Clean Energy Community Foundation

lllinois International Brotherhood of Electrical
Workers Renewable Energy Fund

Independent Petroleum Association
of New Mexico

Interstate Natural Gas Association of
America Foundation

Intuit

lowa Governor’s STEM Advisory Council -
Scale Up

lowa Lakes Community College

lowa State University

Iron Mountain Data Centers

Kansas Corporation Energy Commission
Kansas Energy Program — K-State Engineering
Extension

Katy Independent School District

Kentucky Environmental Education Council
Kentucky Office of Energy Policy

Kentucky Power-An AEP Company

Liberty Utilities
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Louisiana State Energy Office

Louisiana State University — Agricultural
Center

LUMA

Marshall University

Mass Save

Mercedes Benz USA

Minneapolis Public Schools
Mississippi Development Authority-Energy
Division

Motus Experiential

National Fuel

National Grid

National Hydropower Association
National Laboratory of the Rockies
National Ocean Industries Association
NC Green Power

Nebraskans for Solar

NextEra Energy Resources

Nicor Gas

NCi - Northeast Construction

North Shore Gas

Offshore Technology Conference
Ohio Energy Project

Oklahoma Gas and Electric Energy Corporation
Omaha Public Power District

ONEOK

Ormat

Pacific Gas and Electric Company
PECO

Peoples Gas

Pepco

Performance Services, Inc.

Permian Basin Petroleum Museum
1.800.875.5029 www.NEED.org

Phillips 66

PowerSouth Energy Cooperative

PPG

Prince George’s County Office of Human
Resource Management (MD)

Prince George’s County Office of Sustainable
Energy (MD)

Providence Public Schools

Public Service of Oklahoma - AEP
Quarto Publishing Group

The Rapha Foundation

Renewable Energy Alaska Project
Rhoades Energy

Rhode Island Office of Energy Resources
Salal Foundation/Salal Credit Union

Salt River Project

Salt River Rural Electric Cooperative
Schneider Electric

C.T.Seaver Trust

Secure Solar Futures, LLC

Shell USA, Inc.

SMUD

Society of Petroleum Engineers

South Carolina Energy Office

Southern Company Gas

Snohomish County PUD

SunTribe Solar

TXU Energy

United Way of Greater Philadelphia and
Southern New Jersey

United llluminating

Unitil

University of lowa
University of Louisville
University of North Carolina
University of Northern lowa
University of Rhode Island
U.S. Department of Energy

U.S. Department of Energy-Office of Energy
Efficiency and Renewable Energy

U.S. Department of Energy - Solar Decathlon

U.S. Department of Energy - Water Power
Technologies Office

U.S. Department of Energy-Wind for Schools
U.S. Energy Information Administration
United States Virgin Islands Energy Office
Vineyard Wind

Virginia Cooperative Extension

Virginia Natural Gas

Vistra Energy

We Care Solar

West Virginia Office of Energy

West Warwick Public Schools

Williams

Woodside Energy




