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3rd – 5th Grade 

 
 

Foreword 
 

“Play is the highest form of research” 
Albert Einstein     

 
 
Science and art have long existed and developed collaboratively.  You see this in great thinkers like 
Leonardo Da Vinci.  A trip to ImagineU Interactive Children’s Museum provides the classroom teacher with 
an opportunity to integrate science, technology, engineering, art, and mathematics in real life situations 
that will captivate their students.  The pages of this teacher’s resource guide offer suggestions for activities 
to enhance your upcoming field trip and post-visit activities to continue the learning experience.   
 
The visit to ImagineU and activities in this guide are intended to reinforce current California State 
Standards including California Common Core State Standards (CA CCSS) and Next Generation Science 
Standards (NGSS).  
 
Students are curious.  Allowing them the opportunity to expand on the knowledge gained from a visit to 
ImagineU and encouraging them to push forward into new vistas of learning after the visit is one of the 
most effective teaching techniques we can employ.  Using this curiosity a visit to ImagineU can, with proper 
guidance, become one of the learning highlights of the student’s year. 
 
The visit to the museum and the use of this guide are only the beginning.  What the teacher and students 
do with the knowledge and insight gained will be the real measure of the success of this joint venture.   
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Using the Guide 
 

This guide is intended for the classroom teacher in preparing students in grades K - 5 for a tour of 
the ImagineU Interactive Children’s Museum and to continue the learning experience long after the 
field trip is over.   
 
 
The Teacher Resource Guide outlines appropriate science content and processes to help you:  

 Provide teaching moments for the classroom that align with current California State Standards 

including CA CCSS and NGSS. 

 Create interest in and prepare students for a visit to ImagineU Interactive Children’s Museum.  

 Assist students in recalling information that was presented during the visit, extending learning 
beyond the visit, and presenting information to classmates, parents, and others through a 
variety of genre.  This is the time for using the activities and information to challenge students 
to learn more about the topics they have experienced.  

 
For your convenience, a California State Standards chart is provided, listing the standards you will 
meet through a visit to the Museum and the completion of the activities in this guide.  The 
activities are intended to be modified, as needed, to fit specific classroom needs.  In order to meet 
the needs of students with a variety of learning styles, activities should provide experiences from a 
variety of learning modalities.    
 
Students should be encouraged to re-visit the exhibit with their families to share their experiences 
and information learned.  
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California State Standards 
with 

California Common Core State Standards and Next Generation Science Standards 
Grades 3 – 5  

 

(Based on the use of Content Information, Pre-visit Activities, Exhibit Content, and Post-visit Activities) 

Next Generation 
Science Standards 

CA CCSS ELA/Literacy CA CCSS 
Mathematics 

History/Social 
Science  

Grade 3 
3-LS1-1 
3-LS3-1 
3-LS3-2 
3-LS2-1 
3-LS4-1 
3-LS4-4 
3-ESS2-1 
3-5-ETS1-1 
3-5.ETS1-2 

RI.3.1 
RI.3.2 
RI.3.3 
RI.3.9 
W.3.1 
W.3.2 
W.3.7 
W.3.8 
SL.3.4 
SL.3.5 

MP.2 
MP.4 
3.NBT 
3.NF 
3.MD.B.3 
3.MD.B.4 

3.1.1 
3.5.1 
3.5.2 

Grade 4 
4-PS3-1 
4-PS3-2 
4-PS3-4 
4-ESS3.1 
4-PS4-1 
4-PS4-3 
4-LS1-1 
4-ESS1-1 
3-5-ETS1-1 
3-5.ETS1-2 

RI.4.1 
RI.4.3 
RI.4.7 
RI.4.9 
W.4.1 
W.4.2 
W.4.7 
W.4.8 
W.4.9 
SL.4.5 

MP.2 
MP.4 
MP.5 
4.G.A.1 
4.G.A.3  
4.MD.A.1 
 

4.1.3 
4.1.4 
 

Grade 5 
5-PS1-1 
5-PS1-2 
3-5-ETS1-1 
3-5.ETS1-2 

RI.5.7 
RI.5.1 
W.5.7 
W.5.8 
W.5.9 

MP.2 
MP.4 
MP.5 
5.MD.A.1 
5.NF.B.7 
 

5.1.1 

Additional correlations may be obtained through modification or the addition of pre or post visit 
activities to fit specific grade- level standards.  
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Journal 

(Meets standards for all exhibits) 

Before you begin the activities, have each student make a personal journal.  They can keep activities, 
experiments, ideas, and their thoughts in their journal…either through pictures or words.    If you take 
pictures of your students during the activities or the field trip to ImagineU Interactive Children’s Museum, 
make copies of the pictures for their journals.  This is a wonderful way to share the program and field trip 
with their parents. 

Materials: 

 11”x17” Construction paper (use two sheets of 8½”x11”, if you don’t have 11”x17”) 

 Plain paper  

 Hole punch* 

 Ribbon, twine, raffia, or stapler* 

 Crayons, markers, etc. 

Procedure: 

1. Give each student a sheet of the construction paper and several sheets of the plain paper. 
2. Ask each student to fold the large construction paper in half (take the opportunity to talk about 

fractions…2 halves in a whole) 
3. Ask an adult to punch 2-3 holes along the fold and on one side of each piece of paper.   
4. Explain how the journals will be used and ask each student to decorate the front of their journals. 
5. Ask each student to place the extra papers in their journal; they will add more pages to their journal as 

needed.   
6. When they have completed the activities, your students can match the holes in the folder and all pages 

they have used.  They can then thread the ribbon through the holes and tie.   
7. Students should journal about their activities each day, writing or drawing pictures. 

*If you choose to staple the journal together at the end of the activities, skip steps 3 and 6, stapling the 
journal at the end of the program.   
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Natural Resources 

(Natural Resources meets California State Standards for The Majestic Oak Tree Climber; Grove Pick and 

Pack; Wonderful Water) 

 
We will be talking about natural resources in the following activities, we’ll start by introducing them to your 
students.  We are using our natural resources at a remarkable rate.  Talk with your students about what 
this means.   
  

Background Information 

Natural resources are things that come from nature, living and non-living natural resources support life on 
earth.  Natural resources are classified into seven categories: 
 

 PLANTS—Plants are living things that can produce their own food. Trees, shrubs, grasses, seaweed, and 
some microscopic algae are examples of plants. Green plants produce oxygen and use carbon dioxide. 
They also produce food for animals. 

 ANIMALS—Most animals can be defined as living things that rely on other organisms for food. Animals 
have a nervous system and can usually move on their own. Examples of types of animals are:  

- mammals (includes humans) 

- birds  

- reptiles 

- amphibians 

- fish 

- invertebrates, such as insects, spiders, and worms. 

 SOIL—Soil is a mixture of minerals from weathered rock and decaying plant and animal matter. It also 
consists of microscopic living things, such as bacteria and fungi. Most plants that live on land need soil 
in which to grow, and soil provides water and nutrients to plants. Many animals live on or in soil. 

 MINERALS—Minerals are naturally occurring substances that originally came from rock, such as 
phosphorous, bauxite, iron, salt, gold, silver, copper, and potassium. Many minerals are essential for 
the healthy growth of plants and animals.  Plants absorb minerals that are dissolved in water.  Animals 
must obtain needed minerals by eating plants or by eating other animals that have eaten plants. 

 AIR—Animals need oxygen in the air to breathe, and plants use carbon dioxide in the air in the process 
of photosynthesis.  

 WATER—Plants use water when manufacturing their food, and animals drink or absorb water to 
maintain bodily functions. Fresh water on land is replenished by the water cycle and is essential to all 
living things. 

 ENERGY SOURCES 

- Sunlight—The energy derived from sunlight is used by green plants for photosynthesis. Sunlight also 
powers the water cycle by evaporating water from land and surface water.  Note that “sunlight” is 
not addressed in this unit, because the lessons focus on the connections among natural resources, 
manufactured items, and solid waste. 

- Fossil Fuels—Fossil fuels include crude oil, coal, and natural gas. The fossil fuels we are using now 
originated from partially decayed plants and animals that lived millions of years ago.  



 

7 
 

 
 
Most products we use everyday come from the Earth’s natural resources, providing raw material for the 
products that people make.  For example, iron ore is the raw material in the natural resources category, 
mineral; people use iron ore to make steel. Steel is used to make cars, appliances, and many other 
products.  Trees are another example of a natural resource, they are part of the plant category.   
 
Trees provide for us in many ways, ask your students to name some of these: 

 Lumber for building 

 Paper 

 Food 

 Shade 

 Homes for birds, animals, and insects 
 
Come up with things trees do for us.  Ask students to make a picture collage showing what trees can do for 
us.  Save the extra pieces of construction paper for the paper making post-visit project. 
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Valley Oak Trees 
 
(The Saving Resources - Valley Oaks activities meet California State Standards for The Majestic Oak Tree 
Climber; Wonderful Water; Imagination Station) 

 
Background Information: 
As your students climb the branches of the Majestic Oak Tree Climber exhibit, they will learn about the 
Valley Oak trees of California.  The Valley Oak is the largest oak tree found in California. It can grow to over 
100 feet tall and can live for almost 300 years, it provides shelter and food for thousands of insects, birds 
and animals. The valley oak is found growing by creeks and rivers in valleys near the California coast and in 
the Central Valley. It is a deciduous tree with pale green-yellow leaves. The acorns are long and narrow. 

Historical accounts describe forests of oaks covering up to 10 million acres.  The Native American people of 
California’s Central Valley depended on the acorns from the Valley Oak trees for sustenance.   Today, oak 
trees face many dangers.   The habitats in which these native trees grow are rapidly decreasing.  In many 
areas of California, oak trees are having difficulty regenerating. 

Oak seedlings die from many causes:  drought, disease, grazing cattle and wildlife, fire, and people building 
new homes, roads, and buildings in the oak habitat.  Fortunately, each oak tree produces thousands of 
acorns during its life span.  

You can help regenerate California oak habitat by caring for a seedling and protecting it from harm. The 
following activities will teach your students about Valley Oaks and a few things we can do to save them. 

As we learn about regenerating our California oak habitat, we will also learn about natural resources in our 
post-visit activities. 

If you have access to a Valley Oak tree, take your class to the tree and allow them to do some or all of the 
following activities*: 

 
1. Make a leaf collection from oaks and other trees found on the school grounds.  Compare the leaves.  

Ask your students to notice the similarities and differences in the leaves and write or draw them in their 
journals. For younger students, you may want to have an adult help write in their journals. 

2. Have each student do a rubbing of leaf from a Valley Oak tree. 
3. Using light sensitive paper, have each child make a sunprint of their leaf (we will also be talking about 

different types of energy, including solar energy.  You can use this activity as an example of solar 
energy). 

4. Take paper and crayons or chalk outside and make rubbings of tree bark from various trees.  Compare 
the bark from different trees. 

5. If you have access to more than one type of oak tree, ask your students to collect acorns from different 
oaks and compare them.  

 

Saving Resources – Valley Oaks 
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Saving Resources – Valley Oaks 

 

Growing a Valley Oak 

Collecting Valley Oak Acorns to Grow Oak Seedlings 

Your students will learn how to properly gather, test, and store acorns for the purpose of growing oak 
seedlings. 
 

This lesson will begin in the fall and continue throughout the year. 
 
Background Information  
Acorns normally drop from oak trees in the early fall.  When you see that acorns have fallen under a Valley 
Oak tree, gather acorns for planting.  Look for acorns that are a greenish brown color, plump and firm when 
you gently squeeze them.  If your acorn has tiny holes in the shell, it may have insects, look for another 
acorn…we will talk about a simple way to test for good acorns in the next section.  
 

*Note:  If you do not have access to Valley Oak trees near your school, gather acorns before you begin the 
activities.  If you are collecting acorns in a park, national forest, or state forest, please get permission 
before gathering acorns.  Try to gather a minimum of 4-5 acorns per student. 
 

 
Preparing Acorns for planting or storage 
Materials: 

 Acorns from Valley Oak trees 

 Storage containers with lids or self-sealing plastic bags 

 Open, water-proof container to test acorns 

 Water  

 Stick-on labels 

Procedure: 
1. Remove acorn caps and place acorns in an open container. 
2. Cover acorns with water. 
3. Immediately remove any acorns that float. 
4. Let the remaining acorns, soak in the water for at least 12 hours. 
5. After 12 hours, remove any acorns that are floating.  Drain the water off the acorns in the bottom of the 

container and place them in the storage containers or plastic bags.   
6. Label each storage container/bag with the date and collection location. 

Acorns can be stored for several weeks if they are kept moist and cool.  Rinse the acorns often to remove 
mildew, this will also keep the acorns damp.    
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Saving Resources – Valley Oaks 

 
Planting Your Acorn Seed 
From late October to January, the pointed tip of the acorn will split and the taproot will start to emerge.  
This is the time to plant your acorn in the growing containers using the following materials and procedure:   

Materials: 

 Soil – 2 cubic feet per class (30 students) 

 Growing containers…use recycled containers, if possible, milk cartons – quart or half-gallon size; #10 
cans; 1-gallon nursery pots (sometimes local nurseries will donate old pots to your class) 

 Gravel  

 Water-proof tray 

 Plastic table cover 

 Paper towels and sponges…there will be plenty of draining water! 

 Acorns (already processed) 

 Water and light 

 Rulers with ½ inch and ¼ inch measurements 
 
Seedlings grow best in temperatures from 65˚ - 75˚ F 
 
Procedure: 
1. Before planting, make sure containers are clean and free from mold.  Drainage holes must be made in 

the bottom of your growing container. 
2. Place a small amount of gravel in the bottom of each container (to help with  
3. Plant the acorn point straight down in the container, be careful not to damage the taproot.  
4. As oak trees begin to grow, measure the height of the plant on a weekly basis.  Record measurements 

in ½ inch and ¼ inch increments. 
5. Draw a bar graph showing the growth. 
6. Place all information in your journal. 
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The Water Cycle 

The Water Cycle activities meet standards for Wonderful Water; Grove Pick and Pack; The Majestic Oak 
Tree; Imagination Station 

 
Students will learn about the movement of water on, above, and below the surface of the earth. 

Background Information 

The water cycle, powered by the sun, shows how water moves on, above, and below land. Energy from the 

Sun heats up water in our rivers, streams, lakes, oceans, and other bodies of water.  Water evaporates, or 

changes from a liquid to a gas.  This evaporated water, called water vapor, is made up of tiny droplets that 

can float in the air.  Although we cannot always see water vapor, it is all around us. Water vapor rises into 

our atmosphere, or the air surrounding our planet.  The atmosphere high above land is cooler, and as the 

water vapor rises, it cools.  The water vapor can condense, or turn from a gas to a liquid. Tiny droplets in 

the water vapor can condense and collect to form larger droplets. The larger droplets can collect to form 

clouds.  

When air can no longer hold more condensed water, it falls to the ground as precipitation. Snow, rain, 

sleet, and hail are all forms of precipitation. When water falls to the ground, it can fall into streams, rivers, 

lakes, oceans, and other bodies. Land can also soak up water and it can become groundwater. 

Groundwater is found underground in spaces between soil, sand, or rocks and is important to plants, 

animals, and people. Groundwater is important because we use it for drinking water, in addition to many 

other uses. Some water from precipitation can flow down and reach streams, rivers, and oceans. This is 

called runoff. 

About 75% of Earth is covered by water. Most of it is saltwater in our oceans. Less than 1% of the water on 

the earth’s surface is fresh water. Water is an important natural resource that all living things need.  

Pollution can affect water and, in turn, affect everyone. Pollution may leach into our soil and reach our 

groundwater.  

Discussion with students: 

Review the Water Cycle chart. 

1. Talk with your students about the changing states of matter. 

2. Talk with your students about the way water vapor moves in our atmosphere.  

 Have they ever seen a cloud move across the sky? That cloud is part of the water cycle.  

3. Remind your students that precipitation is water that falls to the earth from the sky.   

4. Groundwater is found underground in spaces between soil, sand, or rocks and is important to plants, 

animals, and people.  

 Have they ever seen a well? Have they ever dug a hole and found the soil deep down to be damp? 

5. Remind your students that all people and animals need freshwater in order to live.  
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6. Remind your students that less than 1% of the water on the earth’s surface is fresh water.  Explain the 

importance of conserving, or saving, water.  Help your students understand that their actions impact 

the environment.  

 Together with your students, brainstorm ways to cut down on water pollution. This can be as simple 

as throwing garbage in a wastebasket and not on the ground where it can be washed away into our 

sewers. 

 Encourage your students to be ecologically conscious and find ways they can change their daily 

habits. Even small changes can add up to a big difference. If everyone in the United States saved 

one gallon of water a day, we could save over 85 billion gallons of water per year! This could fill a 

substantial lake! Think of ways to save water, such as turning off the faucet when it is not being 

used, taking shorter showers, running dishwashers and washing machines only when they are full, 

and only using water that we need. For every glass of water we drink, it takes two glasses of water 

to wash it! Children can save water simply by reusing their water glass. 
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The Water Cycle 

Growing Plants in Different Environments 

 

Brief Description: 

Students plant beans and set up an experiment to examine how light and water effect plant growth. 

Objectives: 

 Students plant a control and three experimental plants from seed 

 Students design a light and water experiment for their plants 

 Students make predictions about how their experiment will affect the growth of their plant 
Materials: 

 Fast growing seeds 

 Soil 

 Cup 

 Paper bag (large enough to fit over the plant in a cup) 

 Water 

 Science journals  

Getting Started / Procedure 

1. This experiment can be done, individually, by your students or you can do the experiment as a class 
project.  This is based on the amount of supplies you have. 

2. Students should discuss how light, water, nutrients, and space impact plant growth. Students should 
design an experiment changing the amount of light or water their plants receive. Discuss how this type of 
experiment could simulate human impacts on ecosystems. 

3. Guide them to an experiment in which you will have three plants 

 Control plant – receives water and sunlight 

 Experimental Plant 1 – receives water and no sunlight 

 Experimental Plant 2 – receives sunlight and no water 
4. Students should write predictions of plant growth for both control and experimental plants in their 

science journals, including pictures. 
5. Each student should plant beans in their cups, discussing how the needs of seeds differ from the needs of 

plants. 

Extensions: 

1. Students conduct research on the type of seed planted and how it is used in cooking or as a natural 

resource. 

2. Students research how different environmental conditions (global warming, drought, etc.) effects crops.  

Have students present their findings to the class. 
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Water Cycle 

Conserving Water/Providing Water to Crops 

 

Your students will research and design a way to conserve water while still supplying adequate amounts of 

water for food crops to grow. They should use more than one type of research material (i.e. 2 different 

books; internet and book; etc.)   

 

Materials: 

 Plain paper 

 Graph paper (optional) 

 Pencils 

 Rulers 

 

Procedure: 

1. Review the water cycle with students.  Discuss ways you might be able to save water while growing food.  

Talk about evaporation, drought tolerant plants (remind them the plants must provide food for human 

consumption), etc. 

2. Have students design their water saving plan.  They should draw a diagram of the plan and write a 

description of it for their journal. 

3. Have students explain their plan to the class. 

  



 

16 
 

 

The Water Cycle 

States of Matter 
(States of Matter activities meet standards for The Majestic Oak Tree Climber; Grove Pick and Pack; 
Wonderful Water; Imagination Station) 

 
 

 

States of Matter 
Ice Cube Meltdown 

Your students will learn about different states of matter when they experiment to discover the fastest way to 
melt an ice cube (a solid to a liquid - melting). 

Materials: 

 Bag of ice 

 Clear plastic cups 

 Timer (can be a clock) or stopwatch 

Procedure: 
1. Divide students into small groups or pair. 
2. Pass ice out to each group. 
3. Remind students that heat can change matter, adding heat might make matter change faster.  Students 

may: 

 Put their ice cubes in a sunny spot 

 Warm ice cubes with their hands 

 Put them in a cup on their desks 
4. Ask each group to time how long each method takes. 
5. Ask each group to decide which method is best and each student should record it in their Journal. 
6. Ask each group to share their observations and findings with the class. 
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States of Matter 
Evaporating into Thin Air 

Your students will learn about different states of matter when they experiment to discover what happens to 
water when it is left in the sun (a liquid to a gas - evaporation).  The second part of the experiment will be to 
attempt to reverse the process, going from a gas to a liquid (condensation). 

Materials: 

 Clear plastic cups with lids, (2 per group) 

 Labels  

 Pencils or markers 

 Ruler (one for each group) 
Procedure: 
1. Divide students into small groups. 
2. Ask students to label cups with their group name. 
3. Pour a 2 glasses of water for each group, make sure you have the same amount in each cup. 
4. Using their rulers, ask student to measure the water level in both cups.  Record the height of the water in 

their journals. 
5. Put the lid on one cup and place both cups in a sunny spot outside. 
6. Throughout the day, measure the water level in both cups and record in journals. 
 
Talk about their observations.  What has happened to the water?  Did someone drink the water or spill it?   
 
This experiment can be expanded in a number of ways:   
 Measure exact amount of water into 2 cups.  Place one in the sun and one in the shade.  Compare the 

amount of evaporation in the cups. 
 Continue the experiment over several days. 
 
Now, how will we reverse the process?  Can we reverse the process?  Ask your students to write their 
predictions/hypotheses in their journal. 

Materials: 

 Glass jar 

 Ice  

 Water 

Procedure: 
1. Fill the glass jar with cold water and ice.  Seal it securely and wipe it dry. 
2. Let it stand on a paper towel until you see water condensing on the outside of the jar. 
 
Ask your students how they think the water got on the outside of the jar.  If they think it came from inside 
the jar, redo the experiment using room temperature water in the jar.  This time it won't "sweat". Lead the 

discussion with your students until they conclude that the water on the outside of the jar must have 

come from the air. 
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States of Matter 

 
This experiment teaches students that sun causes water to evaporate and turn into a gas.  When the sun hits 

the art piece, it leaves behind other substances. 

 

Materials: 

 Glitter 

 Hair gel 

 8 ½” x 11” Construction paper (2 sheets per student) 

 Paint brushes 

 

Procedure: 

1. Mix glitter with hair gel.   

2. Students use a paint brush to apply a thin layer of the mixture onto a sheet of construction paper…they 

can write their names, draw a picture, etc. 

3. Place artwork in a sunny spot.   

 

What’s Happening 

The water in the gel evaporates, leaving the glitter behind.  The glitter will adhere to the paper, so…a 

beautiful art piece with no mess! 
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Water Cycle Vocabulary 

Evaporation: 
Heat from the Sun causes water on Earth (in oceans, lakes etc) to evaporate (turn from liquid into gas) and 
rise into the sky. This water vapor collects in the sky in the form of clouds. 
Condensation: 
As water vapor in the clouds cools down it becomes water again, this process is called condensation. 
Precipitation: 
Water falls from the sky in the form of rain, snow, hail, or sleet, this process is called precipitation. 
Collection: 
Oceans and lakes collect water that has fallen. Water evaporates into the sky again and the cycle continues. 
Atmosphere: 
The atmosphere is the layer of gas that surrounds Earth. It is often called air. Other planets, and some of their larger 
moons, also have atmospheres. 
Run off 
Water from rain or snow that flows over the surface of the ground and finally into streams. 
Seepage 
Run off  that flows or passes slowly through small openings in the ground. 
Groundwater 
Water within the earth that supplies wells and springs. 
Matter 
The substance of which a physical object is composed; especially : the material substance that occupies space, has 
mass, and makes up the observable universe. 
Conserve 
To avoid wasteful or destructive use: i.e. (conserve natural resources; conserve energy) 
Pollution 
To make impure; especially: to spoil (as a natural resource) with waste made by humans (industrial wastes polluted the 

river).  The action of polluting : the state of being polluted (air pollution). 

http://www.sciencekids.co.nz/sciencefacts/weather/clouds.html
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The Energy Story 
(The Energy Story activities meet standards for U-Fix It Garage; Wonderful Water; Harmony Playground; 

Imagination Station) 

Energy is all around us -- even within us. Often it's invisible. Investigate the forms of energy and how we use 

them to help us get things done.  
 

Learning Objectives:  

 Understand that energy is the ability to do work  

 Discover that energy can change forms, and be stored or moved, but cannot be created or destroyed 

 Identify many resources from which energy comes, and be able to differentiate between those that are 
renewable and nonrenewable  

 Recognize the importance of conserving energy, and be familiar with clean and efficient energy choices. 

 

Background 

We use energy to power our buildings, electronics, transportation systems, and even our own bodies. Energy 

is the ability to do work, which happens when things are moving. Every time we feel heat, see light, hear 

sound, or make something change or move, energy is responsible.  
 

There is a finite amount of energy in the universe, meaning energy cannot be created or destroyed. It may 

seem that we are creating the electrical power that travels through transformers and over power lines to our 

homes. Yet, this electrical energy began as another form of energy, such as chemical energy in coal, or 

mechanical energy, such as the falling water in a hydro-powered dam. Electrical power can then be 

transformed into radiant energy in a light bulb, some of whose energy is lost as heat, or thermal energy. 

Although it cannot be created or destroyed, energy can be stored for later, moved somewhere else, or 

changed into a different form.  

  

Source Of Energy Description of Source 

Fossil Fuels Coal, oil (petroleum), natural gas, and propane 

Biomass Plant material that is burned for its energy 

Geothermal Energy Comes from the heat within the earth 

Hydropower Generated by moving water 

Wind Wind turns rotating machines, called turbines, to change the wind’s kinetic energy into 
electrical energy 

Nuclear Energy Produced when the nuclei (center) of atoms split apart (fission) or fuse together 
(fusion) 

Solar Energy Radiant energy of the Sun, often turned into electrical energy with the help of solar 
cells 
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All forms of energy can be either potential (stored) energy, or kinetic (moving) energy. Potential energy is 

ready to do work, whereas kinetic energy is actually doing work. Potential energy is converted into kinetic      

energy during the process of work being done. This conversion from potential energy to kinetic energy can   

occur in a variety of ways, depending on the form of energy we are using. For example, it could happen as an 

object falls from a height, bonds between atoms are broken, or a compressed spring expands.  

 

We do not have an unlimited supply of all energy resources. Some are renewable, and others are 

nonrenewable. Renewable energy sources can be quickly replenished. Solar, wind, geothermal, and 

hydroelectric energy are renewable. Nonrenewable energy sources can be depleted; they can eventually run 

out. Fossil fuels, which can take millions of years to form, are a nonrenewable energy source. Nuclear energy 

is also nonrenewable. In the United States, we get most of our energy from nonrenewable sources, so it is 

essential to conserve them and find ways to use more renewable sources. 

 

Even though it is not possible to destroy energy, it is possible to waste it. We waste energy when 

transforming it into other forms of energy that cannot be easily re-harvested, and into byproducts that harm 

the environment. Cars are a good example of this. When they burn gasoline, chemical energy from gas is 

transformed into mechanical energy of the engine, which moves the car forward. However, some energy 

during this transformation escapes as heat from beneath the hood of the car, as noise, and as waste gases 

from the tailpipe that pollute our air. This means traditional cars might not be the most efficient form of 

transportation.  

 

Aside from efficiency, we might also ask ourselves if the ways we use energy are renewable and clean. In 

comparison to gasoline used by a traditional car, a hybrid gas-electric car could be a better alternative. The 

hybrid could go farther on less gas, and waste less energy. Although hybrid cars are cleaner and more 

efficient than traditional cars, they still use an electric motor and battery. Another alternative is solar 

powered cars. They are dramatically cleaner, and rely on a renewable, easy-to-use energy source. A car 

powered by solar panels converts sunlight directly into electricity to make the car go.  
 

As we have seen, some of our energy choices pollute air, water, and land, while others keep our 

environment clean. Burning resources for their energy, such as fossil fuels and biomass, pollutes the air. 

Students can choose to pollute less on their way to school by walking, biking, carpooling, or taking the bus -- 

instead of driving. Since we have to breathe the Earth’s air, drink its water, and eat its food, choosing clean 

energy improves life for everyone.  
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The Energy Story 
Solar Energy  

 

Solar Still; A Model of the Water Cycle on Earth 
 
Student Objective 
The student: 

 Will be able to explain a simple way to desalinate water using solar energy 

 Will understand the evaporation and condensation process, and relate it to the water cycle on earth 
 
Time: 
1 hour to build still and discuss 
 
Background: 
Stills are commonly used to purify liquids. Through the process of distillation, non-volatile impurities can be 
separated from the liquid. Distillation can be a simple process–heat is first added to a liquid to evaporate it, 
producing a gas or vapor, then heat is removed from the vapor to condense it back to a liquid. 
 
A solar still uses the greenhouse effect to trap energy from the Sun. The solar still is a model of the water 
cycle on earth: evaporation, condensation, precipitation. 
 
Materials: 

 Bowl (one per group) 

 Plastic cup, 1" shorter than sides of bowl or cut to size (one per group) 

 Clear plastic food wrap 

 Tape or rubber band large enough to go around bowl (one per group) 

 Small rock or weight (one per group) 

 Salty water 
 
Preparation: 
1. Make a solar still as an example to the class. 
 
Procedure:  
1. Lead the class in a discussion of desalination. Questions that might be asked: 

 Have you ever tasted salt water? Can we drink it? 

 How could we make seawater drinkable?  (Take the salt out of it) 
2. Tell the class that they are going to experiment with a ‘solar sill’, a simple way to use evaporation to 

make salty water drinkable 
3. Divide the class into working groups of 2 - 3 students per group. 
4. Have students put the salty water in the bowl 
5. Place the cup in the middle of the bowl 
6. Pull plastic wrap tightly over the top of the bowl and secure with either a rubber band or tape 
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7. Place a weight in the center of the plastic wrap, above the cup, so the evaporated water will drip into the 

cup. 
8. Pass out materials to students and help during the construction period. 
9. Place solar stills in full sun. 
10. Write “evaporation” on the board. Lead a discussion on what evaporation is and when they have seen it 

occur. 
11. Check the still’s progress as often as you desire, in ½ hour increments. Point out the small water droplets 

on the inside of the plastic wrap. Solar stills can be left out for several days if desired. 
12. Taste the water in the cup.  

 Ask the students if it tastes different than their tap water. (yes) 

 Why does the water taste different that tap water? Lead a discussion of evaporation and 
desalination. 

13. Record all information and place in science journals 
 
Extensions: 
1. Is rain colorless? Try your solar still with colored water or tea. Does the color evaporate and condense 

into the center container? 
2. Can you use a still to remove the water from a solution? Is there water in your milk (or juice)? Put milk or 

another liquid in your solar still and see what happens. 
3. Put together a classroom terrarium (with a lid) to make further observations about the water cycle. 
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The Energy Story 

Energy Change 

Objective: To see the effect that height has on the energy of a moving object – potential energy and kinetic 

energy. 
 

Materials: 

 book 

 pencil 

 ruler with a center groove 

 paper cup 

 scissors 

 marble  
 

Procedure:  

1. Cut a 1-inch square section out from the top of the paper cup, so that it looks like an open doorway when 

the cup is placed upside-down on a table.  

2. Place the cup over one end of the ruler, so the ruler touches the back side of the cup.  

3. Raise the opposite end of the ruler and put a pencil under it, so the ruler can rest on the pencil.  

4. Place the marble in the center groove of the ruler at the ruler’s highest end.  

5. Release the marble and observe the cup.  

6. Raise the end of the ruler and rest it on the edge of a thick book instead of the pencil. Put the cup back in 

its spot.  

7. Place and release the marble again, and observe the cup. Try with other heights, and notice how far the 

cup moves each time.  

8. What happens? The cup moves when the marble strikes it, and goes farther the higher the marble starts.  

 

What’s happening? 

The higher the marble sits above the ground waiting to roll, the more potential (stored) energy it has. As it 

rolls down the incline, potential energy changes into kinetic (moving) energy. More potential energy means 

more kinetic energy, which causes the marble to strike the cup with more force. 

 

Extension: 

1. Build marble runs with empty paper towel and toilet paper rolls.   Keeping in mind potential and kinetic 

energy, experiment with marbles starting at different heights. Make a hypothesis as to what you think 

will happen.  Measure the height of the beginning of the marble run and the distance the marble 

traveled.  Make a chart comparing different heights, place it in your journal. 

2. If you have access to Knex Roller Coaster sets, do the experiment, above, using it. 
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The Energy Story 

Sound Waves 
 

Background 
Sound is a kind of energy we can hear. Sound is made when something vibrates and pushes molecules in the 
air to create waves.  The waves travel to our ears and vibrate our eardrums, which helps us hear.  Unlike 
light, sound waves require a medium (matter) to travel through, and they can move through solids, liquids, 
and gases.  Sound travels faster through solids than through liquids, and more slowly still through gases.  
 

Sounds can differ in volume or pitch and they can also be absorbed or blocked by objects. An echo occurs 
when a sound bounces off of something and returns to its source. Remind students that sound travels slower 
than light, which is why they’ll usually see a flash of lightening before they hear the crack of thunder; both 
happen at the same time, but light reaches us before the sound does.  
 

Have students place their hands on the sides of their throats and make different sounds like humming, 
talking, or whispering. What do they feel? Sound is made when something vibrates, or moves back and forth. 
Air from the lungs pass through the vocal cords and cause them to vibrate. This helps us speak. If possible, 
pluck a guitar string or a rubber band to show how it vibrates. When something vibrates, it pushes particles 
of matter and causes them to compress. That compression then creates another next to it, and these 
compressions travel through matter as a wave of energy. These are sound waves. The sound waves travel 
through the air and to our ears and cause our eardrums to vibrate, helping us hear. Have children imagine 
throwing a rock in the middle of a pool or pond. Small waves move away from the rock along the surface of 
the water. These waves are similar to how sound waves travel through the air. 
 

Volume describes how soft or loud a sound is. Students should know that volume, or loudness, is measured 
in units called decibels, with rustling leaves having a decibel level of 10, while a loud concert can have a level 
of 120 dB or above. If possible, use a stereo to demonstrate different volumes. The waves of loud sounds 
have a lot of energy and can travel far. This is why you can hear a fire truck siren or a school bell without 
being near it. These loud sound waves can travel greater distances than softer sounds. The waves of softer 
sounds, such as a squeaking mouse or a whisper, do not have as much energy. You have to be close to the 
source to hear them. 
 

Pitch describes how low or high a sound is. If possible, use a stringed instrument or sing to demonstrate low 
notes and high notes. When you play a high note on a guitar, the string vibrates quickly and the sound waves 
move at a fast rate. When you play a low note, the string vibrates slower and the sound waves move at a 
slower rate. Remind children that just because something vibrates slower, it does not mean it’s softer. You 
can use a bass drum or a tuba to play low notes very loudly. The rate of vibration affects the pitch, but the 
amplitude, or height, of the sound wave determines the volume. 
 
Sound waves need matter to move through, which means they cannot travel through a vacuum. Most of the 
sounds we hear travel through the air, but sounds can also travel through solids. Have children put their ear 
to a table and knock on the other side. They can hear the sound, and they will be also able to feel the 
vibration of the sound waves travelling through the wood. Sounds can also be blocked or absorbed by certain  
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objects. Have children notice the difference in sound when a door or window is opened or closed. The door 
or window blocks out some of the sound waves and keeps them from reaching your ears.  
 
Earplugs are made to absorb some sound waves so they don’t reach your ears. This is why people who work 
in loud environments, such as construction workers or ambulance drivers, often use earplugs to protect their 
ears and hearing. 
 

Sound waves can also bounce off things. An echo occurs when a sound bounces off something and returns to 
the source, or where it came from. Have children share experiences when they have heard echoes. Where 
were they? What did they say or hear? Some animals such as bats and dolphins use echoes to help them 
navigate and hunt. Bats emit a sound and use the echo to help find their way and look for food. Dolphins 
make a clicking noise that creates sound waves that bounce against surrounding objects; when the sound is 
reflected back, the dolphin can use it to visualize an image. This is known as echolocation. 
 
Sound is all around us and helps many people and animals interact with their surroundings. Have children 
think about sound and how they use it every day. Exploring sound can be a fun, hands-on way for children to 
learn about the world around them. 
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                                      Sound Waves 
 
Pop Bottle Sounds 
 
Making sounds by blowing air and tapping the glass 
When you blow on a soda bottle or clink it with a spoon, the bottle makes a 
noise. Sometimes the sound is high and sometimes the sound is low. I want to 
find out how the liquid in the bottle makes the sound change. Here's my 
hypothesis... When I clink the bottle with a spoon, I think the bottle will make a 
low sound when it is full and a higher sound when it is empty. 

 

Materials 
 8 glass soda bottles (all of the bottles must be the same!) – you can also use stemmed glasses 
 Water 
 Spoon 
 Good ears 

 
Test #1 Clink Two Bottles 
You need two bottles for this experiment. Fill one bottle full with water and leave the other bottle empty. 
Clink both bottles. Are the sounds different?  
 
Test #2 Clink Three Bottles 
You need three bottles for this experiment. Fill the first bottle full of water. Fill the second bottle half full. 
Don’t put water in the third bottle. Will the sound of bottle #2 (half full) be in the middle of the other two 
sounds? 
 
Test #3 Blowing Air 
This test used the three bottles from test #2. Instead of “clinking” the bottle, I want to blow air across them. 
My hypothesis is that they will make the same sound as clinking the bottles. 
 
How it Works 
Sound comes from vibrations. When you hit the bottle with the spoon, it makes the glass vibrate. When you 
fill the bottle with water, the glass cannot vibrate as much. Fast vibrations make a high sound and slow 
vibrations make a low sound. A full bottle will produce a slow vibration and a low sound. An empty bottle will 
have a faster vibration and a higher sound.  
 
As you blow air across the lip of the bottle, the air inside the bottle flows out as new air flows back into the 
bottle. This is actually an application of Bernoulli's Principle - fast-moving air creates an area of low pressure. 
As the air leaves the bottle, the molecules vibrate and that vibration creates a sound. 
 
Pitch is a measure of the speed of the vibration. Rapid vibrations create a high pitch while slower vibrations 
result in a lower tone. You probably noticed that the pitch of the sound from the bottle changes as you add 
or subtract water. An empty bottle produces a lower pitch because there's lots of air in the bottle to vibrate. 

http://www.stevespanglerscience.com/img/cache/bcb9b8db117ee64376aedaf7af3595ca/mark-sodabottles-33009.jpg
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Adding water to the bottle decreases the amount of air space which means there is less air to vibrate. These 
vibrations happen more quickly and produce a higher pitch.  



 

31 
 

 

The Energy Story Vocabulary 

 Biomass - things that are alive, or were alive a short time ago, such as plant material (like wood), or 

animal waste. Can be used to make biogas for powering machines.  

 Chemical energy - stored energy that can be released through chemical reaction, found in things like food 

and batteries  

 Clean energy - energy that does not pollute the environment  

 Conserve - to use carefully, to avoid waste  

 Efficiency - output compared to input. If a device does as much work for us as the energy we put into it, it 

is perfectly efficient because it is not wasting any energy  

 Electrical energy - energy produced by movement of charged particles, such as electrical currents and 

static electricity  

 Energy - the ability to do work 

  Fossil fuels - materials that are extracted from the earth, such as coal, oil, or natural gas, that are 

deposited and created over millions of years. We use chemical energy from these fuels for a variety of 

purposes.  

 Geothermal energy - heat energy from inside the earth  

 Hydropower - energy generated by moving water  

 Kinetic energy - energy of motion. Water flowing over a dam is kinetic energy.  

 Mechanical energy - energy of moving parts pushing or pulling methane - a gas that is the main 

ingredient of both natural gas and biogas  

 Nonrenewable - a resource that can be depleted, such as fossil fuels or nuclear energy - energy produced 

by splitting or joining the centers of small particles called atoms  

 Pollution - contamination of the natural environment with harmful substances as a consequence of 

human activities; a byproduct of many energy sources  

 Potential energy - stored energy, such as the still water sitting behind a dam, ready to fall.  

 Radiant energy - the category of energy that includes solar and light energy  

 Renewable - a resource that cannot be depleted, such as solar and wind energy  

 Solar energy - energy from the sun’s rays. Solar panels can turn solar energy into electricity  

 Sound energy - the vibrations of molecules as sound waves travel  

 Sustainable - practices that can be continued indefinitely, with minimal harm to the natural environment, 

such as the use of renewable resources  

 Thermal energy - energy from heat 
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Farm to School 

Properties of Seeds 

Students will be able to distinguish and classify an assortment of seeds. 

Supplies: 

 Assortment of seeds 

 Magnifying glasses (one per group/student) 

 Seed Properties chart (below) 

Procedure: 

1. Distribute seeds to students. 

2. Working in groups or alone, students should: 

 Use magnifying glass to examine seeds, comparing and contrasting each seed. 

 Discuss students’ observations and findings.  Compare each type of seed with the shape, size, etc. 

of the fruit or vegetable it produces.  Are there any correlations? 

 Record their findings on the Seed Properties charts.  Their findings should include size, shape, 

color, texture, etc. 

 Draw pictures of seeds (Optional) 

 Place Seed Properties chart in Plant Journal. 
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Seed Properties 
Seed Type Size Shape Color Texture Additional 

Information/Picture 
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Flower Power 

 
Purpose 
Students will observe physical characteristics of flowers and explore principles of pollination.  Choose 
activities appropriate for your class level.  Please access the worksheets, as needed, on the National 
Agriculture in the Classroom website. 
 
Materials 
Activity 1: 
 Cut flowers, 1 per student  

 Contact a local florist and ask if they have some old flowers they will be discarding; look for flowers 
that exhibit easily identifiable parts: lilies, roses, tulips, columbines, irises, petunias, snapdragons, and 
sunflowers) 

 5-gallon bucket with water to store the cut flowers 
 Clear tape 
 “Flower Power” activity sheet, 1 per student  
 “Parts of a Flower” poster – Optional (available at utah.agclassroom.org) 
 

Activity 2 
 4–5 treat bags (treats selected at your discretion) 
 “Honey, I’d Love to Dance” handout 
 Written directions to each hidden treat bag 
 

Suggested Companion Resources 
 Beekeepers (Book/Booklet) 
 How Do Flowers Grow? (Book/Booklet) 
 How Flowers Grow (Book/Booklet) 
 The Life and Times of the Honeybee (Book/Booklet) 
 The Reason for a Flower (Book/Booklet) 
 When the Bees Fly Home (Book/Booklet) 
 

 
Flower Power 

Interest Approach or Motivator 
Ask students to think about where fruit comes from. What do you see on a fruit tree in the early spring? Do 
all flowers on a fruit tree become fruit? Why is it common to see bee boxes in fruit orchards? Why are bees 
an important agricultural resource?  
 
Background Agricultural Connections 
Gregor Mendel was a monk in the 1800s. His study of pea plants demonstrated how offspring inherit traits 
from parent plants. Sadly, no one seemed interested in Mendel’s studies until around 1900, when three 
other scientists discovered similar evidence of inherited traits. Since then, researchers have continued to 
build on what Mendel discovered. The first activity in this lesson can serve as an introduction for teaching   

https://utah.agclassroom.org/cart/Details.cfm?ProdID=582&category=0
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=140
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=246
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=257
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=218
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=133
http://www.agclassroom.org/teacher/matrix/resources.cfm?rid=219
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about inherited traits; students will dissect a flower to learn how plants reproduce, passing traits on to 
offspring through seeds. 
 

To understand inherited traits in plants, you need to understand how seeds are produced. Seeds contain 
embryos that develop into plants. Before a plant can form a seed embryo, pollination and fertilization must 
occur in the flower. The reproductive organs of plants are found in the flower. The male parts of the flower 
include the filament, which looks like a stalk, and the anther at the top of the filament, which produces 
pollen grains. Pollination occurs when pollen from an anther is transferred to a stigma. The stigma is the 
female part of the flower that is specially developed to catch pollen grains. Below the stigma is the style. A 
pollen grain that has been caught by the stigma reaches down the style to fertilize the egg (or eggs) in the 
ovary. This fertilization process creates a seed (or seeds) inside the ovary. In most cases, the ovary then 
swells and becomes the fruit of the plant (e.g., cherries, avocados, apples, cucumbers). 
 

Many flowers contain both male and female parts. Some plants can pollinate themselves; they are self-
fertile. Other plants have chemical or physical barriers to self-pollination and need to be cross-pollinated. In 
cross-pollination, pollen is delivered to a flower of a different plant. Plants adapted to cross-pollinate usually 
have taller stamens (collective male parts) than pistils (collective female parts) to better spread pollen to 
other flowers. In self-pollination, pollen moves from the anther to the stigma of the same flower or to 
another flower on the same individual plant. The seeds from self-pollinated flowers produce plants that look 
like the parent plant. This isn’t true with cross-pollination, which yields offspring of two different parents. 
The offspring of cross-pollinated plants may show some traits from both parents or may not resemble either 
parent. 
 

Plants that cannot self-pollinate require a pollenizer—a separate plant to provide pollen. Even plants that 
can self-pollinate will often produce larger fruit and healthier offspring with a pollenizer. A good pollenizer is  
a plant of the same species that blooms at the same time as the plant to be pollinated and provides  
compatible, viable, and plentiful pollen. Peaches are considered self-fertile because fruit can be produced 
without cross-pollination, although cross-pollination usually produces a better crop. Apples are considered  
self-infertile; most apple trees will not form fruit without cross-pollination by an apple tree of a different 
variety. Pollination is critical for the production of many important agricultural crops, including corn, wheat, 
rice, apples, oranges, tomatoes, and squash. 
 
In addition to planting the proper pollenizers for their crop, farmers must also consider whether their crops 
require a special pollinator. The terms pollenizer and pollinator are often confused—a pollenizer is a plant  
that provides pollen; a pollinator is an agent that moves pollen, whether it be wind, water, bees, bats, 
moths, or birds. Insects are among the most common pollinators. 
 

Many flowers grow flashy petals and produce unique smells to attract insect pollinators to their rich supplies 
of pollen and/or nectar (sticky, sweet liquid on the end of the stigma). These flowers trade sweet nectar and 
protein-rich pollen in return for the pollination service that insects perform as they move from flower to 
flower. Insects don’t just pollinate flowers for fun; most are collecting food. 
 

Different insects are attracted to different types of flowers depending on color, scent, and size. Butterflies 
are attracted to orange, yellow, pink, and blue flowers that have large landing pads. Moths are active at 
night, requiring flowers that are open and provide nectar at night. Large, white flowers are particularly easy   
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for moths to find in the dark. Honey bees see colors on the higher end of the human visual spectrum, 
including ultraviolet, which humans cannot see. Honey bees tend to prefer blue, purple, and yellow flowers 
that have sweet scents. 
 

It’s common to see bee boxes in orchards because honey bees are good pollinators for many fruit crops. 
Once a honey bee finds an abundant source of nectar and pollen, it will return to the hive and tell other bees 
how to locate that source by performing a dance. After a hive is placed in an orchard, it doesn’t take long for 
a steady stream of busy bees to start buzzing from flower to flower. Honey bees have lots of little hairs on 
their bodies, and a furry bee moving around inside a flower picks up a lot of pollen. Some of this pollen will 
be brought back to the hive for food, but some will be deposited on the stigmas of other flowers that the bee 
visits, pollinating those flowers. In an orchard, lots of pollinated flowers will lead to lots of tasty fruit! 
 
 
Procedures: 
 
Activity 1: Flower Dissection 
 
1. Collect flowers in advance, and store them in the 5-gallon bucket with water in the bottom. Dissect a few 

flowers, and place them on cardstock or a sheet of paper; label the parts. 
2. Discuss the background information with your class. Explain to your students that they are going to 

examine, dissect, and label the parts of the flower that are associated with pollination and seed 
formation. 

3. Give each student a copy of the “Flower Power” activity sheet, clear tape, and a piece of cardstock or 
paper. Have 6–7 pairs of scissors located centrally in the classroom. 

4. Using the “Parts of a Flower” poster as a guide, instruct the students to first label the flower parts on the 
“Flower Power” activity sheet. 

5. Show students the previously dissected flowers. Explain that flower dissection requires precision and a 
“light touch.” Rough handling of the flower will destroy the parts that need to be labeled. Give each 
student a flower. Have the students carefully dissect the flower and tape the parts onto their cardstock 
or paper.  

6. Ask the students to label each flower part. They should use the “Flower Power” activity sheet as a 
reference. 

7. Discuss the following questions:  
 Are some flowers easier to dissect than others?  
 Were some parts easier to identify than others? 
 Did every flower contain pollen? Why or why not? 
 How do you think your flower is pollinated?  
 Can you predict the size and shape of the seeds that may be produced by the flower based on how 

the flower looks? 
 If your flower was self-pollinated, and its seeds were planted, what would the flowers of its offspring 

look like? What if it were cross-pollinated. 
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Activity 2: The Bee Dance 
 
This activity needs lots of room. Try it outside! 

1. Ask students how humans communicate non-verbally (body language, hand signals, facial expressions). 
Have a few students demonstrate in a charades-type manner. 

2. Review the “Honey, I’d Love To Dance” handout. Discuss both dances and what each movement 
means.  

3. Divide the class into teams of 4–5, depending on class size. Have each team choose a scout. This 
student/bee will find the food source (treat bag) and communicate its whereabouts through bee 
dances to the team members. 

4. Give each scout written directions to a different treat bag (that you have hidden), and then send the 
scouts out to find them. Do not let the other students witness their search. 

5. When the scouts return, have them communicate the direction and distance of the treat bag to their 
team members using either the round dance or the waggle dance. No verbal or “human” body 
language allowed! 

6. Once all the teams have found their reward, follow up with a class discussion about the ease or 
difficulty of communicating through dance. Is it difficult to judge distance without a tape measure or 
other tools? Do they believe honey bees are intelligent creatures? 

 
 
 
 
Essential Files (maps, charts, pictures, or documents) 

 "Flower Power" activity sheet 
 "Honey, I'd Love to Dance" handout 

 
  

https://naitc-api.usu.edu/media/uploads/2015/05/07/Flower_Power.pdf
https://naitc-api.usu.edu/media/uploads/2015/05/06/HoneyDance_1.pdf
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Did you know? (Ag Facts) 

 About one-third of the total human diet is derived directly or indirectly from insect-pollinated 
plants. An estimated 80% of insect crop pollination is accomplished by honey bees. Some studies 
have indicated that the direct value of honey bee pollination is over $14 billion annually. 

 While pumpkins and other squash are self-pollinating, they are a bit unique. The flowers on these 
plants are considered “incomplete” because the flowers are either male or female. The  pollen-
bearing male flowers contribute the pollen to the female, fruit-bearing, flowers. So if you want 
pumpkins or squash, you hope to get plenty of female flowers. What do you suppose a plant 
scientist calls a flower with both male and female parts? (Complete) 

 
 
Vocabulary 
Pollen 
A mass of tiny particles in the anthers of a flower that fertilize the seeds and usually appear as fine yellow dust 
Self Pollination 
The pollination of a flower by pollen from the same flower or from another flower on the same plant. 
Cross Pollination 
The transfer of pollen from the flower of one plant to the flower of a plant having a different genetic constitution. 
Pollinator 
 Agent that moves pollen resulting in the pollination of flowers. 
Pollenizer 
Plant that provides pollen. 
Pistil 
Female parts of a flower, including the stigma (where pollen lands), style (stalk-like part between stigma and 
ovary), and ovary (at the base, develops into the fruit and contains the seeds). 
Stamen 
Male parts of a flower, including the anther (produces and contains pollen) and filament (stalk supporting 
the anther). 
Stigma 
The upper part of the pistil of a flower which receives the pollen grains and on which they start to grow. 
Anther 
The part of the stamen of a flower that produces and contains pollen and is usually borne on a stalk. 
Dissect 
To cut up (as a plant or animal) into separate parts for examination and study. 
Dissection 
A plant or animal or a part of one that has been dissected for study of the anatomy. 
Spectrum 
The group of different colors including red, orange, yellow, green, blue, indigo, and violet arranged in the order of their 
wavelengths and seen when white light passes through a prism and falls on a surface or when sunlight is scattered by 
water droplets to form a rainbow. 
Ultraviolet 
Located beyond the visible spectrum at its violet end and having a wavelength shorter than those of visible light but 

longer than those of X-rays.  



 

39 
 

 
Sources/Credits 
United States Geological Services 

National Agriculture in the Classroom 

California Foundation for Agriculture in the Classroom 

CalRecycle 

Sacramento Tree Foundation 

National Honey Board's guide The Honey Files: A Bee's Life.   

Utah Agriculture in the Classroom 

Physics for Every Kid, by Janice VanCleave, 1991 

 


