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Inside  

The Hive

Ask the Audience

• What are some different ways 
that we communicate with 
each other?

• What shapes do we use to 
build our homes?

• Have you ever seen a 
honeycomb?

• What are different ways to 
navigate and find your way?

The Social Organism

A 
single bee is alive, that is true, but bees are not like you 
and I.  Though a single bee can fly and move, gather and 
perform many tasks, no bee lives for itself.  It is not quite 
a cell either.  It is a member of a society that forms the 

larger organism, the colony.  It is the colony of honey bees, which 
inhabits the box in the yard.  Single bees do not make decisions.  
Single bees do not determine if the colony leaves or stays.  No single 
bee raises another bee.  The only bee capable of performing her 
function alone, the queen, is in fact the product of the collaboration 
of many bees together.  Honey bees exist in colonies, and it is the 
colony that lives or dies. The colony grows strong and the colony 
weakens.  They will live together in the warm summer.  If they starve 
in the winter, they do so as one.  The story of each bee is really 
the story of all.  Together they form the story of the colony, and it 
is the voice of the colony we choose to listen to.

Excerpt from voiceofthehive.com

ON DEMOCRACY IN THE HIVE

Honey bees make decisions collectively--and democratically. Every 
year, faced with the life-or-death problem of choosing and traveling 
to a new home, honey bees stake everything on a process that 
includes collective fact-finding, vigorous debate, and consensus 
building.

Excerpt from Thomas D. Seeley, Honey bee Democracy
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A Closer Look at the 

Observation Hive

COMBS: Combs are made from beeswax. Honey bees produce 
beeswax from eight paired glands on the underside of their abdomen. 
The brood combs are found in the bottom half of the hive, and are 
darker in color. This is where the majority of the activity is happening 
in the hive, feeding the growing larvae and caring for the pupae. 
You may observe bees feeding larvae, sealing the cells to allow the 
pupae to grow, or helping a newborn get out of the cell.

The nectar and honey stores are in the combs on the top half of 
the observation hive and will be tended to by bees that are making 
honey or collecting honey to feed to others. Honey and pollen 
storage also occurs on the edges of the brood comb so as to have 
easy access when feeding the brood.

CELLS: With beeswax, the bees build precise hexagon cells, which 
are the building blocks to the comb. These hexagons are the strongest 
and most efficient shape for the hive to store its honey and pollen 
and to house the nursery cells for new baby bees. The cells may 
differ slightly in size depending on their use, but they are always 
hexagonal in shape.

120°

60°

Lessons on 

The Hive

Peter watts 

blindsight

Perfect hexagonal tubes in a 
packed array. Bees are hard-
wired to lay them down, but 
how does an insect know 
enough geometry to lay 
down a precise hexagon? 
It doesn’t. It’s programmed 
to chew up wax and spit it 
out while turning on its axis, 
and that generates a circle. 
Put a bunch of bees on the 
same surface, chewing side-
by-side, and the circles abut 
against each other - deform 
each other into hexagons, 
which just happen to be 
more efficient for close 
packing anyway.

A HEXAGONAL CELL
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NAVIGATION AND DANCE

Bees use the sun as a compass. Even when clouds obscure the sun, 
bees can detect its position from the light in brighter patches of the 
sky. Scientists have also studied bee behavior and have learned that 
the worker bees dance for each other as a way to communicate the 
direction and distance to the source of nectar and pollen. 

Observations of the Bee

1. Using the Observation Hive, identify the different hive members; try 
to find the queen (she may be marked with a colored dot) and the 
drones; notice all the workers and how they may differ slightly in color.

2. Look for the different life stages of the eggs, larvae and pupae in the 
brood comb. You may need a magnifying glass to see an egg. A larva 
would be the easiest to spot, as it is larger and white and uncapped in 
the comb. A pupa should be capped with a darker shade of beeswax.

3. Put your ear to the hive wall and see if you can hear the buzz of the 
colony. How fast can you move your arms in a second?

4. Find the ventilation holes and smell the hive. Do you sense floral 
tones or sweetness?

INTERACTIVE  

WITH THE HIVE

Other Activities

• Coloring Worksheet

• Q & A Worksheet

• Crafting with wool (felted 
bee) or paper (origami bee) or 
recycled materials (bottle bee) 
to make bee hive members

No Live Bees Required: use this 
link to observe inside the hive 
and this link to observe outside 
of the hive.

https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
https://www.youtube.com/watch?v=Snltgg02e30&feature=youtu.be
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Bee Behavior within the Hive

COMMUNICATION: One way bees can communicate is 
through dancing. The dances indicate the location of flower sources 
around the hive. The other bees follow the pattern of the dance to 
receive the directions to the food sources. There are two distinct 
dances you may be able to see in the hive.

The Round Dance is a simpler dance that indicates the flower 
source is near the hive. The bees dance in a circular pattern as 
displayed in the diagram.

The Waggle Dance is more complicated. This  dance resembles a 
figure eight and represents that the flower source is farther away. 
In the middle of the figure eight, the bee “waggles” for different 
amounts of time to correlate to a specific distance of the source. 
The angle that  the honey bee waggles correlates to the direction 
of the source.

Another way bees communicate is through pheromones, a chemical 
substance produced and released into the environment affecting 
the behavior or physiology of the other bees. There are several 
important pheromones including the queen pheromone and the 
alarm pheromone with which the bees use to communicate.

The queen emits a pheromone that lets the hive know of her 
presence. If the queen dies or has left, the hive notices that the 
queen pheromone is no longer present and will start a new queen. 

REGULATING TEMPERATURE: Bees must maintain the hive 
temperature at a balmy 93.5 degrees! This means that in the summer 
they need to cool the hive. They use water and fanning their wings 
to help keep the temperature from getting too hot. In the winter, 
they will compact themselves more towards the center and use 
propolis, a resinous mixture collected from tree buds and sap flows, 
to seal any drafty gaps.

The Round Dance

The Waggle Dance

ALARM PHEROMONE

In addition, because the familiar 
scent of home is on all the worker 
bees in the hive, the guard bees 
can smell when there is an invader 
bee approaching the hive. Because 
bees’ sight is not reliable, this 
pheromone is very important for 
the survival of the hive. Unlike the 
queen pheromone in which only 
the queen emits, any worker bee 
can set off the alarm pheromone. 
When a bee stings a predator it 
emits the alarm pheromone and 
alerts the other bees. Interestingly, 
the alarm pheromone smells like 
bananas!
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DAILY AND SEASONAL ACTIVITY: The hive is always busy, 
but the journey out of the hive only occurs during daylight hours. 
So from sunrise to sunset you may see activity near the entrance. 
However, the bees generally do not venture out if the temperatures 
are below 57°F or above 100°F.

WINTER: You may see little or no activity near the entrance. The 
bees will cluster near the brood to help keep the colony warm.

SPRING: They start out again. With the very first flowering of trees 
and plants each year, the bees recognize the arrival of spring and 
energize the colony to produce many new worker bees to capture 
the new pollen and nectar for their hive while it is available. This is 
the time when most swarms take place.

SUMMER: Nectar flow and honey production slows down, but 
the workers are still collecting pollen.  This is the time where the 
population stabilizes.

FALL: The population dramatically reduces as the bees are preparing 
for winter. In addition, the remaining drones are kicked out of the 
hive so that they may not be a burden to feed during the winter. 
It is not good to remove a large amount of honey during this time, 
for the bees need it to survive the winter months. 

In Depth Observation

1. Looking at the hive, identify the different comb types, find cells of 
different sizes, and notice the hexagonal shapes.

2. Look in the hive for bees doing the “waggle dance” or “round dance”.

3. Use beeswax for molding and to create shapes. Warm it in your 
hands for easy molding. Imagine what its like for the bee to form the 
hexagonal shapes for the cells in the comb.

4. Try some beeswax or honey comb to chew. What is its texture and 
flavor?

5. Note the weather and how it may be affecting bee activity.

INTERACTIVE  

WITH THE HIVE

Other Activities

• Play challenge games with 
a group. Work together like 
honey bees. Hold hands and 
tangle yourselves, then try 
to untangle by using good 
communication.

No Live Bees Required: use this 
link to observe inside the hive 
and this link to observe outside 
of the hive.

https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
https://www.youtube.com/watch?v=Snltgg02e30&feature=youtu.be
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Summary/Big Idea:

Students will learn what 
pollination is and why it is 
important. Then they will act out  
pollination as a honey bee. 

Materials & Resources:

• Pollination image printable

• The Beauty of Pollination 
video

• Large flower printable

• Cheetos

• Almonds

• Bees Wax Bars

• Bee dance including waggle 
and stop signal

• Waggle dance, how it works 
and what it looks like

• Why do honey bees dance

• Round Dance and Waggle 
Dance

• Do the Waggle Dance: 
movement for students

• Video of Pollen Baskets

• Slow Motion of Bees 
Collecting Pollen 

• Comic Book Strip template for 
pollination

Steps:
PART ONE: 

1. Show the “Beauty of Pollination” video. Ask students what they observed 
(insects and bats visiting flowers and spreading pollen to create new 
flowers).

2. Explain that every flower has male and female parts. The pollen is the 
male part and the tall sticky center of the flower is the female part. 
When the pollen lands on the tall sticky female part, pollination takes 
place and new seeds are formed. Without pollination we would not 
have new plants.

3. Bees (and butterflies and bats) help this process by spreading pollen 
when they go flower to flower drinking nectar.

4. Honey bees are responsible for pollinating 1/3 of all fruits and vegetables 
that we love to eat. Give each child an almond to eat (check for nut 
allergies first!) Explain that almond trees depend solely on the honey 
bee for pollination. Without honey bees we would not have almonds.

5. Invite the entire class over to the observation hive. Ask students to 
look for bright yellow or orange balls on the bee’s legs. These are the 
pollen baskets where the honey bees store the pollen before dropping 
it off in one of the cells (bees eat pollen and honey but in the process 
of collecting pollen and nectar they end up pollinating millions of 
flowers). This is also a good time to point out the bee waggle dance 
that honey bees do to communicate where she collected the pollen. 
The bees with filled pollen baskets should be doing a dance in the 
direction of the flowers with the correct angle to the sun to tell the 
other foragers where to go (different flowers have different colored 
pollen with different smells).

No Live Bees Required: Teacher can use links in Materials & Resources 
to show bees gathering pollen into pollen baskets as well as the 
waggle and circle dances.

pollination 

lesson

https://www.youtube.com/watch?v=xHkq1edcbk4
https://www.youtube.com/watch?v=xHkq1edcbk4
https://www.amazon.com/EricX-Light-Beeswax-Cosmetic-Grade/dp/B07VSQ6PGD/ref=sr_1_8?dchild=1&keywords=beeswax&qid=1597335162&sr=8-8
https://www.youtube.com/watch?v=LA1OTMCJrT8
https://www.youtube.com/watch?v=LA1OTMCJrT8
https://www.youtube.com/watch?v=LU_KD1enR3Q
https://www.youtube.com/watch?v=LU_KD1enR3Q
https://www.youtube.com/watch?v=2S-ozxpIrdI
https://www.youtube.com/watch?v=PRGc7skekMQ
https://www.youtube.com/watch?v=PRGc7skekMQ
https://www.youtube.com/watch?v=NVYh6RyzWLA
https://www.youtube.com/watch?v=NVYh6RyzWLA
https://www.youtube.com/watch?v=WGyDjgygdO8
https://www.youtube.com/watch?v=Tk0rj0-npTI
https://www.youtube.com/watch?v=Tk0rj0-npTI
https://www.scholastic.com/parents/kids-activities-and-printables/printables/writing-worksheets/create-your-own-comic-strip-template.html
https://www.scholastic.com/parents/kids-activities-and-printables/printables/writing-worksheets/create-your-own-comic-strip-template.html
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PART TWO: 

1. Today you will all become honey bees and participate in pollinating 
multiple flowers.

2. Place one large flower printable between each pair of students with 
a pile of Cheetos in the center each paper flower.

3. Demonstrate how to silently land on a flower, pick up and eat a 
Cheeto, and fly to a new flower at another table. When you land on 
the new flower, the “pollen” or male part should rub off on the center 
of the flower (female part). Pick up another Cheeto and repeat until 
all of the Cheetos are gone.

ASSESSMENT/REFLECTION: 

Ask students what the orange fingerprints on the flower represent? Why 
is pollination important? Teacher can also have students demonstrate 
understanding of how pollination is carried out by having students illustrate 
step-by-step using the comic strip template link provided.

Bee Journal Entry - What would happen if there were no more pollinators? 
How would our planet be affected? Why do humans need plants? 
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pollination lesson standards

Next Generation Science 

3-LS3-1

4-PS4-2; 4-LS1-2

5-PS3-1; 5-LS2-1

ELA Common Core

W.3.1; RI.3.7

W.4.1; RI.4.7

W.5.1; RI.5.7

https://www.nextgenscience.org/pe/3-ls3-1-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/pe/4-ps4-2-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/4-ls1-2-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/5-ps3-1-energy
https://www.nextgenscience.org/pe/5-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/ELA-Literacy/W/3/1/
http://www.corestandards.org/ELA-Literacy/RI/3/7/
http://www.corestandards.org/ELA-Literacy/W/4/1/
http://www.corestandards.org/ELA-Literacy/RI/4/7/
http://www.corestandards.org/ELA-Literacy/W/5/1/
http://www.corestandards.org/ELA-Literacy/W/5/7/
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Help the Honey bees in 

Everyday Life

1. Check the Observation Hive for healthy population levels.  
There should be bees on almost every frame.  Check on Live Feed 
link to observe healthy population and bee activities.

2. Identify flowers that bees visit.

3. Buy pesticide free foods and products.

4. Create Integrated Pest Management projects.

5. Plant a vegetable garden or Pollinator Garden.

Bee Beneficial Gardening

Below is a list of flowering plants when 

considering a pollinator garden

Ask your local nursery about the local species of flowering plants.

Native SOUTHEAST flowering plants that are 

beneficial to honey bees

Aster, Beardtongue, Beebalm, Blanketflower, Blazing Star, Blueberry, 
Carolina Rose, Chaffhead, Crownbeard, Giant Ironweed, Goldenrod, 
Joe Pye Weed, Magnolia, Milkweed, Mountain Mint, Partridge Pea, 
Rattlesnake Master, Redbud, Rosinweed, Sourwood, Sunflower, 
Twinberry, Tuliptree, and Wild Plum.

Garden Plants to supplement the natives

Basil, Catnip, Cosmos, Giant Hyssop, Lavender, Majoram, Mexican 
Sunflower, Oregano, Purple Coneflower, Pincushion Flower, and 
Rosemary.

Xerces.org

Whether it is a natural area 
in which plants tangle and 
flowers scramble or a more 
formally designed landscape, 
a school garden can provide 
both a source of inspiration 
and a learning resource that 
can be integrated through 
the school. A garden offers 
a direct way for students to 
learn about the environment 
and is somewhere to find a 
quiet place. Many gardens 
become a focal point for 
community engagement, a 
project that brings families 
and local businesses 
together.

Pollinators are easy to 
incorporate into a school 
garden. All that is needed 
is careful choice of plants 
and provision of nesting or 
egg-laying sites. Pollinators 
can be the subject of many 
lessons. The resources listed 
on this page will help you 
plan and design a garden, 
introduce you to the diversity 
of insect pollinators, and 
provide lesson plans and 
other teaching materials.

Bee gardens

https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
https://www.youtube.com/watch?v=HOgKDQp2BHE&feature=youtu.be
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Below are some of the  

Top Picks for Pollinators
Blazing Star

With its showy, electric pink or 
purple flower spikes, blazing star 
is a magnet for bees and butterflies. 
Its foliage is usually attractive, too, 
and the plant’s tidy appearance 
makes it a great choice for gardens 
and landscaping. Over 30 species 
of blazing star are native to the 
United States, east of the Rockies 
only. All are perennial. Blazing star 
flowers in mid to late summer and 
sometimes into the fall.

Buttonbush

This plant blooms at a time when 
some gardens have little else to 
offer pollinators. In addition to 
its gorgeous, spherical flowers, it 
grows well in dry to wet conditions, 
establishes easily, is a pollinator 
magnet, and its seeds also benefit 
other wildlife. Because it is adapted 
to wetter soils, it also serves as 
fantastic protection for riparian 
buffers, helping to keep soils from 
eroding.

Hubam Sweet Clover

Hubam is an annual species that 
produces flowers in the first year. 
It is a great option for warm season 
cover cropping, especially on 
dry, heavy clay, saline, and other 
marginal soils. It grows in full sun, 
and is a fantastic soil-building cover 
crop. As an introduced species, 
it   should not  be considered a 
replacement for actual native plant 
restoration in natural areas, but it’s 
wonderful for use in gardens and 
farms.
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Summary/Big Idea:

We can help bees and the 
environment around us by 
planting flower gardens. 

Plants need air, water, sunlight, 
and space to survive.

Materials & Resources:

• Potting soil, trays for drying

• Powdered Red Clay for Seed 
Bombs

• Wildflower Seed Vendor

• Life cycle of a Flowering 
Plant print out

• Flowering Plant Lifecycle PDF  

• Bee Landing Pad, live cam

Steps:
1. Review the life cycle of a plant.

2. Review what all plants need to survive (air, water, sunlight, and space).

3. Explain that each student will make seed bombs today that with the 
right conditions will create a beautiful bee garden full of flowers.

4. Mix one part moist soil and one part powdered clay.

5. Mix in seeds.

6. Roll mixture into 1 to 2 inch balls and allow to dry for at least 24 hrs.

7. Take a walk with students and throw your seed bombs in areas that 
need some beautification.  Seed bombs can also be put in garden beds.

8. Options:

• Have students package seeds bombs to give out to faculty, 
family, friends.

• Decorate packets, fill with bee friendly flower seeds, and 
distribute.

Seed Bombs 

and Bee 

Friendly 

Gardens 

lesson 

https://www.amazon.com/Clay-Powder-Balls-Bombs-1000g/dp/B00JRDOXFO/ref=sr_1_2?crid=2N3G0KMEVKDAY&dchild=1&keywords=powdered+clay+for+seed+bombs&qid=1597338267&sprefix=powdered+clay+for+seed+b%2Caps%2C164&sr=8-2
https://www.amazon.com/Clay-Powder-Balls-Bombs-1000g/dp/B00JRDOXFO/ref=sr_1_2?crid=2N3G0KMEVKDAY&dchild=1&keywords=powdered+clay+for+seed+bombs&qid=1597338267&sprefix=powdered+clay+for+seed+b%2Caps%2C164&sr=8-2
https://www.americanmeadows.com/wildflower-seeds/native-rare-wildflower-seeds
https://www.enchantedlearning.com/subjects/plants/sequencing/floweringplantlifecycle/
https://www.enchantedlearning.com/subjects/plants/sequencing/floweringplantlifecycle/
https://cf.ltkcdn.net/garden/files/3109-flowering-plant-life-cycle.pdf
https://www.youtube.com/watch?v=Snltgg02e30&feature=youtu.be


43  Bee Cause - 6 Week Bee Unit

ASSESSMENT/REFLECTION: 

Have students document and share about the places where they spread 
seeds. Brainstorm other ways to improve the environment for the bees. 

Bee Journal Entry - Close your eyes and imagine one of the areas that 
you planted seeds today. What do your seeds need now to grow and 
survive? Now imagine what it will look like 6 months from now.  Write a 
journal entry describing your new garden using all of your senses (what 
do you see, hear, smell, taste, and feel)?



44  Bee Cause - 6 Week Bee Unit

Seed Bombs and Bee Friendly Gardens lesson 

standards

Next Generation Science 

3-LS3-1

5-LS1-1; 5-ESS3-1

ELA Common Core

W.3.3; W.3.7

W.4.3; W.4.7

W.5.3 ; W.5.7

https://www.nextgenscience.org/pe/3-ls3-1-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/pe/5-ls1-1-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/5-ess3-1-earth-and-human-activity
http://www.corestandards.org/ELA-Literacy/W/3/3/
http://www.corestandards.org/ELA-Literacy/W/3/7/
http://www.corestandards.org/ELA-Literacy/W/4/3/
http://www.corestandards.org/ELA-Literacy/W/4/7/
http://www.corestandards.org/ELA-Literacy/W/5/3/
http://www.corestandards.org/ELA-Literacy/W/5/7/

