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Module 1 
 
Activity C: Without Pollinators — What We Would Do Without
 
Participants will:

●     Explore how we are dependent on pollinators for many of the foods we eat. 

Materials needed:

●     A grocery bag or large picnic basket filled with a variety of food — some that don't need 

pollination and many that do depend on pollination.

●     Putting Food on Our Tables sheet, 1/participant

●     Melon Flowers and Fruits, 1/participant 

REPRODUCIBLES 

 
>>Putting Food on Our Tables  

 

  
>>Melon Flowers and Fruits  

 
 

●     Bee-Free Fiesta sheet, 1/participant 

●     Menus from restaurants, optional 

●     Pollinator Field Journal, 1/participant  

(may be purchased from the Gardening with Kids 

Store)

Suggested Grouping
Whole group 

Getting Ready
 
Collect about 25 to 30 food items from your refrigerator 
and pantry and place in grocery bag or picnic basket. 
Make a copy of the Putting Food on Our Tables, 
Melon Flowers and Fruits, and Bee-Free Fiesta 
sheets for each participant. 

Exploration
 
1. Gather students around a table or sit in a circle on the 
floor so everyone can see the foods that you will be 
showing them. Review the concept of pollination and fruit 
development with the Melon Flowers and Fruits handout. 
Explain that you want to see how good they are at 
identifying which foods depend on pollinators and which 
foods do not 
 
2. Take foods out of the bag or basket one at a time and 
have the children say "pollinator" or "no pollinator," then 
place the foods in two separate piles. If the children are 
not correct, help them think about where the food really 
comes from and then place it in the appropriate group. 
Let them refer to the Putting Food on Our Tables sheet if 
necessary.

3. By the time you have identified all the foods you 
should have one group of foods that do not require 
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Reproducibles
 
Pollinators and Plants Observation Sheet

What Do We Know About Plants?

Pollinators and Plants Group Observations Record

Pollinators and Plants Observation Sheet (blank left column)

Bee Courteous, Bee Safe

Bee-Free Fiesta

Bee-Free Barbeque 
This activity page is available at Smithsonian in the Classroom Plants and Animals: Partners in 
Pollination November/December 1997

 

 

<< previous      Session II >>
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Nature's Partners: Pollinators and Plants Observation Sheet  
 
Name of Insect 
/ Bird 

Behavior flying, crawling, drinking nectar, 
gathering pollen, where they are on flower, time 
on flower, # of visits? 

Flower Name Flower Shape  
Draw / describe  

Flower Colors  Flower  
Scent 

     
________ 

 
 
     

     
________ 

 
 
     

     
_________  

 
     

     
_________ 

 
 
     

     
_________ 

 
 

 
 

   

 
Nature’s Partners: Pollinators, Plants, and You 

North American Pollinator Protection Campaign    www.nappc.org 



WHAT DO WE KNOW ABOUT PLANTS? 
 

Plants 
We Know & Love 

Does this plant have:  Insect Visitors 

 Flowers?     When?    Fruit?    When? Seeds?    Where?  Insect Season?  
Time of Day? 

         
         
         
         
         
         
         
         
         

         
         
         
         
         

 
Nature’s Partners: Pollinators, Plants, and You 

North American Pollinator Protection Campaign    www.nappc.org 



BEE Courteous, Bee Safe 
 

 
Bees are most likely to sting when they are near their hive (where their young are 
raised) and feel threatened.  If you see lots of bees in an area this may tell you 
there is a hive nearby and it is best to keep a safe distance.  
 
When bees are away from their hive gathering water, pollen and nectar they are 
very busy and not likely to sting unless they are bothered.   
 
Other insects, such as wasps, can also sting  
 
Ways to protect yourself from stinging insects:  

 
• Be cautious and respectful of all bees and flying insects.  
• Don't disturb bees -- contact an adult if you find a nest or swarm.  
• Be alert -- if you hear loud buzzing it usually means there is a nest or swarm 

of bees nearby.  
• Use care when entering sheds where bees may nest. 
• When you are outdoors, in a rural area, a park, or wilderness reserve wear 

light-colored clothing and avoid wearing floral or citrus perfumes.    
• Know what to do if you are stung. 
 
 
If you are stung:  
 
• Quickly go to a safe place to avoid being stung again.  
• Tell a responsible adult.  
• Remove the sting as soon as possible by scraping the sting out with a 

fingernail or flat object.  Don't squeeze the sting -- this only releases 
more venom.  

• Wash the sting area with soap and water like any other wound.  
• Apply an ice pack for a few minutes to relieve pain and swelling.  
• Get medical attention if you begin to have trouble breathing, or if you are 

stung numerous times or are allergic to bee stings.  
 
 
 
 
 
 
 
 
 

Nature’s Partners: Pollinators, Plants, and You 
North American Pollinator Protection Campaign    www.nappc.org 



Bee-Free Fiesta 
 
 A wonderful meal is planned:  
 

Menu 
Chips and Salsa 

Tortillas 
Fajitas made of  

Chicken, Red & Green Bell Peppers, Onions 
Refried Beans  

Rice  
Guacamole  
Lemonade  

 
But if all animal pollinators were to become extinct 
which of the foods on our menu would be eliminated?    
____________   ____________    ____________ 
____________       ____________     ____________ 
____________       ____________     ____________ 
____________       ____________     ____________ 
 
Hint:  Some of the more common foods that we enjoy from 
animal-pollinated plants include tomatoes, onions, avocados, 
beans, green peppers, chili peppers, lemons, limes, and oranges, 
berries, vanilla, sugar, almonds, watermelons and apples.  
 

Nature’s Partners: Pollinators, Plants, and You 
North American Pollinator Protection Campaign    www.nappc.org 
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Pollinators and Plants in Partnership
 

Module 2

●     Background
 
 

●     Activity A (30-35 min) 

Understanding Flower 

Structure & Plant 

Reproduction  
 

●     Activity B (20-30 min) 

Designing a Flower  
 

●     Activity C (Part I, 30 min, Part 

2, 30 min) Creating a 

Reference Catalog of Flowers: 

Identifying and Preserving 

Flowers  
 

●     Activity D (Part 1, 20-30 min, 

Part 2, 20-30 min) 

A Rainbow of Choices: How 

Flowers Use Color to Attract 

Pollinators 

Purpose: 

●     To understand the anatomy of flowers that make them 

attractive to pollinators.

●     To understand plant reproduction and the role of pollination.

Background
Some flowers announce their presence with bold and vibrant hues, 
while others remain modest and drab. Some are simple and open 
in form, but others feature tricky entries or convoluted mazes. 

Flowers have long inspired humans with their beauty and 
fragrances, and we've bestowed them with symbolic meanings. 
Myths and symbolism aside, the real job of flowers is to ensure 
that plants produce off-spring. 

Animals can roam about and seek mates with whom to reproduce, 
but imagine the challenge for a plant, rooted firmly to the ground, 
to achieve the same end. Over millions of years, flowers have 
evolved a remarkable range of strategies to guarantee that male 
pollen is transferred to female flower parts so fertilization and 
seed production can occur.

Relying on wind to move pollen, as grasses and many trees do, is 
the oldest method of ensuring pollination. But a more efficient — 
and fantastic — means is by luring unsuspecting animal partners 
to inadvertently make the transfer as they search for food. 

 
Insect wiggling its way into snapdragon flower.  

 
 

Insects — especially beetles, ants, flies, bees and 
wasps, butterflies, and moths — are the predominant 
animal pollinators. They have physical characteristics 
that make them extremely efficient in locating flowers 
and transferring pollen from one flower to another. 

          
                                                                        (From "The Secret Life of Flowers," Growing Ideas: 
                                                                        A Journal of Garden-Based Learning, National Gardening 
                                                                        Association 10 (3) September 1999.) 
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Science Experiment Record Sheet  
 

Name of Experiment: ________________________________________________ 

What I hope to learn:________________________________________________ 

Description:________________________________________________________ 
_______________________________________________________________________
___________________________________________________________ 
Observation Record:  

Date Time of Day Weather What I Observed 

    

 

 

Date Time of Day Weather What I Observed 

    

 

 

Date Time of Day Weather What I Observed 

    

 

 

Date Time of Day Weather What I Observed 

    

 

 

Summary of Observations:_____________________________________________________ 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
Predications? __________________________________________________________________ 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 

Nature’s Partners: Pollinators, Plants, and You 
North American Pollinator Protection Campaign     www.nappc.org 
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Module 3
 
The Other Half of the Partnership: Pollinators
 

Module 3

●     Background
 
 

●     Activity A (25-35 min) 

The Anatomy of Bees, 

Butterflies, & Moths  
 

●     Activity B (25-45 min) 

Designing a Pollinator 
 

●     Activity C (40-50 min) 

Pollinator Real Estate 
 

●     Activity D-1 (10-15 min set-

up) 

Look Who's in the 

Neighborhood!

Purpose:

●     To understand the characteristics of pollinators that make 

them uniquely suited to the task of pollination

Background 
In various parts of the world bats and certain birds, such as 
hummingbirds, sunbirds, sugarbirds, honeycreepers, and brush-
tongued parrots, serve as pollinators to certain plants. For 
example, many species of bats live in tropical areas where they 
pollinate fruit-bearing plants such as the banana tree. However, 
insects — especially beetles, ants, flies, bees and wasps, 
butterflies and moths — are the predominant animal pollinators. 

The study of the life cycle and habits of each of these insects is 
fascinating in and of itself. However, the focus of this curriculum is 
on the role of pollinator carried out by these insects within the 
ecosystem. We have further narrowed our focus to those North 
American pollinators that are most important to the foods we eat 
and delight us with their beauty: managed and native bees and 
butterflies and moths. These insects have physical characteristics 
that make them extremely efficient in locating flowers and 
transferring pollen from one flower to another. 

 
Flower fly. Photo by Andy Neill. 

 

For example, The antennae of bees are very 
sensitive to touch and odor stimuli. Bees can 
differentiate between hundreds of different aromas. 
Honey bees also rely on their sense of vision to 
locate flowers. Using 2 compound eyes that detect 
color, shape and movement and three simple eyes 
that detect light, they see colors in the spectrum 
ranging from ultraviolet to orange, but do not see 
red. 

Many flowers have shiny patches of ultraviolet on 
their petals called bee guides or nectar guides. Like 
airport runway lights, these ultraviolet regions guide 
the bees to the nectar. 

The proboscis of the honey bee is a long, slender, 
hairy, tube-like tongue that acts as a food canal to 
bring the liquid food (nectar, honey, and water) to 
the mouth. It allows the bee to access nectar in the 
flower that it could not otherwise reach. When in 
use, the tongue moves rapidly back and forth while 
the flexible tip performs a lapping motion. 

Bees have lots of little hairs on their body. Even 
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Module 3
 
Activity D: Look Who's in the Neighborhood! 
Participants will: 

●     Conduct an experiment to discover the variety of insects that are in the area and the colors they 

are attracted to using the "Pan Trap" method.  

●     Observe and record information. 

●     Analyze information and draw conclusions about the types of insects in their neighborhood. 

REPRODUCIBLES 

 
>>Science Experiment Record Sheet 

Materials needed: 

●     Plastic bowls, 3 red, 3 blue, 3 white, and 3 yellow 

●     Water 

●     Liquid dishwashing detergent

●     Science Experiment Record Sheets, 1/participant

Getting ready: 

●     Assemble materials.

●     Locate area near flowers or foliage where bowls can be 

placed. 

●     Make copies of Science Experiment Record Sheets 

Suggested grouping: 
Whole group for setting up the experiment  
Individuals for observation 

Action: 
 
Review 
Briefly discuss the role of color in attracting insects to flowers. 

How do insects see colors differently?  
 
What colors are attractive to bees, butterflies, moths, beetles, etc.? 

Exploration and Concept Introduction: 

1.  There are a various ways of trapping insects and taking a sample of the population of insects in 

an area. One simple way is to make "Pan Traps." 

2.  To make a Pan Trap simply partially fill different colored bowls with water and place them about 

3 feet apart near flowers or foliage. 

3.  After the bowls are in place add 2-3 drops of liquid dishwashing detergent to the water in each 

bowl. Do not mix or stir. The detergent "traps" the insects that are attracted to the bowls.  

4.  At regular intervals over a period of several days observe the types of insects that are trapped 

and record the information on the Science Experiment Record Sheets.
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Module 4

●     Background
 
 

●     Activity A  

(time varies with size & age of 

group) 

"Who Am I" Game: Reviewing 

Characteristics of Bees & 

Butterflies  

(25-30 min) 
 
 

●     Activity B (1-2 hours) 

Native Pollinators and Their 

Habitat: A Guided Field Trip  

Pollinator Friendly Habitat in Your Area 
Purpose:

●     To understand the habitat requirements of native 

pollinators.

●     To become familiar with native pollinators and the native 

and introduced plants they pollinate. 

●     To learn the areas in the community that are suitable 

habitat for pollinators and what is being done to preserve or 

improve them.

●     To consider ways to raise public awareness of the 

importance of pollinators and the need to protect their 

environment.

●     To learn how to conduct a survey or a census.

Background: 
Importance of Pollinator-Friendly Habitat 

Pollinators, like other animals, require food, shelter and water, 
space, a place to reproduce, and materials for nesting in order to survive and flourish. These needs are 
usually met for native pollinators when the natural environment is not disturbed. 

 
Black swallowtail larva feed on dill-family plants. 

Photo by Suzanne DeJohn/NGA.

Pollinators play an important role in maintaining the 
balance and biodiversity necessary for a healthy 
ecosystem. There has been a global decline in 
biodiversity due to habitat loss, introduced species, 
pollution, population growth, and the 
overconsumption of resources. By applying sound 
ecological principles to our use of land and water, we 
can help to reverse this loss of biodiversity while 
making a healthier environment for all, including the 
animals that provide the essential eco-service of 
pollination. (From Saving Pollinators; see reference 
list at bottom of page.) 

The following community services or organizations 
may be able to direct you to local groups or 
individuals that are knowledgeable about native 
plants and pollinators: 

●     Cooperative Extension Service (See listing in County Government pages in phone book.)

●     Reference librarian at local library 

●     Local chapter of your state's native plant society (Do an Internet search by entering your state's 

name followed by "Native Plant Society.")

●     Local plant nurseries

●     The botany or biology department at your local high school or college

●     U.S. Fish and Wildlife Service 

http://www.nappc.org/curriculum/session4a.php (1 of 3)9/25/2007 11:11:11 AM
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Activity A: Who Am I Game 
Note: This activity can be used at various times. At this time it serves to bring the participants together 
in preparation for the field trip and review information about basic needs of bees and butterflies. 

Participants will:

●     Review information about bees and butterflies from Modules 2 and 3. 

 
>>Who Am I Game (15 pages) 

Materials needed: 

●     "Who Am I" reproducibles

Getting ready:
 
Make a copy of the "Who Am I" game card sheets (preferably on 
cardstock) and cut into cards. Review rules of the games and be 
prepared to explain them to the group. 

Suggested Grouping: 
Full group or if over 14 participants may choose to form two groups

Action: 

1.  Introduce game and explain rules of play.  

2.  Play game. 

<< previous      next >>

http://www.nappc.org/curriculum/session4b.php (1 of 2)9/25/2007 11:12:22 AM

javascript:printerFriendlyView();
javascript:normalView();


NAPPC Pollinator Curriculum

 Printer-Friendly View | Normal View  
  

Home

 
Why Care About 

Pollinators?

 
Scientific Thinking 

Processes

 
Implementing the 

Curriculum

 
Assessment

 
Outline

 
Printable Photos

Module 1
The Who, What & Why of 

Pollinators

Module 2
Pollinators and Plants in 

Partnership

Module 3
The Other Half of the 

Partnership: Pollinators

Module 4
Pollinator-Friendly Habitat 

in Your Area

Module 5
Creating Pollinator-

Friendly Habitat

Module 6
Community Service 

Project and Celebration

Module 4
 
Activity B: Pollinators and Their Habitat — A Guided Field Trip 
 
Participants will:

●     Participate in a guided exploration of the natural environment in their area. If undeveloped land, 

such as a nature preserve or regional park, is not reasonably accessible, a city park or garden 

area would also be suitable. 

●     Record observation in field journal and take photos of native pollinators & native plants in their 

area.

●     Learn about possible threats to the pollinator populations in their area.

●     Discuss possible projects and begin to develop a plan to raise public awareness of pollinators.

Teaching Resources
 
Try to find a person knowledgeable about the local environment and pollinators. A Cooperative 
Extension specialist/County Agent in entomology, environmental protection, or other related field, a 
member of the Master Gardeners' group, or other local organizations or societies involved with native 
plants or the environment would be appropriate. Local nursery people may also be very good 
resources. See suggestions for locating local resources in Background section.

Review these lesson goals and steps with the person who will be conducting this field observation 
experience; see below for suggestions. Either give a copy of the guidelines or this lesson plan to the 
person and discuss it with them so that 1) he/she understands what your expectations are and 2) you 
have a clear understanding of the kind of information and experience he/she will be able to offer the 
young people. 

Materials/Help Needed: 

●     Field Journal 

●     Cameras and film (depending on group, participants could bring their own cameras or you could 

supply several disposable cameras)

●     Small first aid kit 

●     Volunteers to help transport participants and accompany the group on the field experience 

●     Participants should be dressed appropriately and carry water (good shoes for hiking/walking, hat, 

sunscreen, etc.) 

Getting ready: 

●     Arrange for a knowledgeable person from the community to lead the field trip and meet ahead of 

time with him/her. 

●     Arrange for parents or other volunteers to provide transportation and accompany the group 

during the activity. 

●     Purchase several disposable cameras, if necessary. 

Grouping: 
Group may be divided into smaller groups for transportation and supervision purposes. 
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NAPPC Pollinator Curriculum

in ecology and/or the natural resources of the area. 

●     Have participants do research on the Internet to learn more about threats to native pollinator 

habitat, as well as on creating a pollinator friendly environment.

●     Encourage participants to visit appropriate places with their families.

Guidelines for Field Trip 
The young people that you will be leading have been learning about the importance of pollinators to the 
ecosystem and to agriculture and the production of many foods we enjoy. 

The purpose of this field trip is to: 

●     Become familiar with native pollinators and the native and introduced plants they pollinate

●     Understand the habitat requirements of native pollinators 

●     Have first hand experience with an area in the community that is suitable habitat for pollinators 

and learn what is being done to preserve it and what may need to be done to improve other 

areas.

It is our hope that they will be able to observe native pollinators in natural areas that provide the type 
of habitat they need to survive and flourish as well as areas that have been disturbed and need to be 
restored. 

By the conclusion of the trip the students should have time to reflect on their experience and share 
their impressions. 

They should be able to answer the following questions:

●     What are some pollinators native to the area?

●     Are they solitary or social? Where do they make their nests? 

●     Where can they most likely be found? 

●     What is the geography and vegetation like? 

●     What are the native plants they pollinate? 

●     Are different plants necessary at various stages of the life cycle of native bees & butterflies? 

●     What are the sources of water and shelter? 

●     Are there threats to native pollinators and their habitat in your area?

<< previous      Module 5 >>
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Nature's Partners "WHO AM I" Game 
 

Preparation of Game Cards and Tags: 
 

• Pages 5-10, "Facts About Pollinators" cards. Copy on 8 1/2" x 11" card stock, cut 
in half, and laminate if possible. 

 
• Pages 11-15, Pollinator Name Tags. Copy on 8 1/2" x 11" card stock, cut in 

uniform sizes, laminate, punch holes and attach string so sign can be worn 
around the neck. 

 
Directions for Playing: 
 
• Each player receives a set of "Facts About Pollinators" cards.  

 
• A pollinator name-tag is worn on the back of each player so that they do not see 

it. 
 

• Each player tries to determine what is on their name-tag by asking other players 
questions. The cards are to help them answer questions as well as ask questions 
to try to determine their "identity."  
 

• Questions can only be answered "Yes" or "No."  
 

• Once a player has guessed his "identity" he/she can turn the name tag to the 
front. A small simple prize can be awarded as players guess their "identity" if 
desired.   
 

• Even though a player has learned their "identity" he/she may still continue 
playing by answering questions from other players.  

 
 
 

List of Pollinators & Other Insects 
• Note: Several of the insects included in the list are not pollinators but may be 

easily mistaken for pollinators.  If desired, they can be eliminated from the game.   
 

 
 
Flower Fly 
• Looks like a social bee or wasp 
• Antennae are short with a bristle on the end 
• Has only one pair of wings  
• Cannot sting or bite  
• Hairy  
• Considered a significant pollinator  

 
 
 

 1



Yellow Jacket  
• Often mistaken for bees 
• Sometimes called meat bees  
• A social wasp  
• A real pest at picnics  
• Carnivorous, eats insects, meat  
• Nests are made of paper and are usually in underground cavities 
• Hairless, no brushes or pollen baskets  
• Not usually considered a pollinator  

 
Honey Bee  
• Social, lives in colonies in hollow trees or hives  
• Used for honey production and agricultural pollination  
• Hairy, color is tan with varying degrees of orange or brown 
• Carry pollen in pollen baskets on their hind legs and it sticks to the hairs on their 

body   
• Antennae very sensitive to touch and odor  
• Two compound eyes detect color, shape and movement  
• Three simple eyes detect light  
• See colors in the spectrum from ultraviolet to orange (don't see red) 
• Stings only once (dies once stinger is detached from body)   
• Drinks nectar, honey, and water through a long hairy tube called a probiscus 
• The whole colony can live through the winter   

 
Bumble Bee 
• Only social bee native to North America  
• Make nests close to or in the ground.  Likes abandoned rodent holes.  
• Large and very furry 
• Yellow and black 
• Wings are clear with black veins  
• Slow and unsteady when flying. 
• Can collect nectar and pollen from hard to get into flowers such as snapdragons 
• Can sting more than once 
• Only the queen survives through the winter    

 
Butterflies 
• Every part of their thin body is covered with scales  
• Fly only during the day when it is warm  
• Fold their wings straight up over their bodies when resting  
• Antennae have bare knobs at the end and are used for smell and also for hearing 

according to some experts   
• Pass through 4 stages of development--egg, larva, pupa, adult 
• In the larva stage they are recognized as caterpillars and can be destructive to 

flower gardens and crops because of their huge appetite.  
• In the adult stage they are harmless and beautiful. 
• A long tube that can be uncoiled for drinking nectar is called the probiscis 
• Two large compound eyes detect color and movement  
• Some are migratory and travel great distances  
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Moths  
• Fly only at dusk and at night  
•  Every part of their body is covered with scales  
• Have a plump body  
• spread their wings flat when resting  
• Antennae are either hairy or plumy and end in a point 
• Attracted to light or white flowers that are open at night   

 
Leafcutter Bee  
• A solitary bee  
• Cuts neat circles in leaves and uses the pieces to line their nests  
• Builds nest in hollow twigs or other openings about the diameter of a pencil 
• Usually will not sting unless trapped 
• Help pollinate alfalfa  

 
Carpenter Bee 
• Solitary 
• Hairy  
• Females are bluish-black in color and can sting 
• Males are blond or tan in color and can't sting  
• Over 1 inch long and as wide as your thumb  
• Nest in wood such s dead tree trunks, firewood or exposed wood on structures  
• Nest consists of a tunnel bout 10 inches long 
• Female gathers nectar and pollen which is rolled into a ball that she pushes to 

the back of the tunnel where she lays an egg and seals it in a chamber about 1 
inch long.  This process is repeated until the tunnel is filled with chambers of 
growing bees 

 
Alkali Bees 
• Solitary  
• Pollinate alfalfa better than honey bees 
 
Paper wasps  
• Black and yellow stripes on abdomen  
• No hair on body  
• Can't carry pollen 
• Eats insects and spiders  
• Builds nest out of "paper" 
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Hummingbirds 
• Important for pollinating flowers and eating insects 
• Bright red, orange and pink flowers are more visible to them than other colors 
• Red, tubular-shaped flowers are ideal  
• Fragrance is not important   
• Have the largest brain, heart, energy output, and breast muscles in proportion to 

body size of any bird.  
• They feed 5 to 8 times/hour consuming half their weight in sugar each day.  
• Nests are usually 1.5 inches in outer diameter and used year after year  
• Eggs are 1/2 the size of a jelly bean and hatch in 14 to 21 days  

 
Bats 
• Bats, like moths, do their foraging at night and are also attracted to white flowers.  
• Pollen clings to their forehead as they reach into the flower with their long snout 

and bristly tongue to reach the nectar.    
• The Saguaro and Agape cactus depend on bats for pollination 
• They are responsible for pollinating bananas, cashews, peaches, avocados, 

mangos and other tropical fruits and vegetables  
• There are nearly 1,000 species of bats  
• They are generally divided into two groups; mega and micro bats  
• Megabats live mostly in tropical parts of Australia, Asia, Africa, and the Pacific 

and eat fruit, nectar, or pollen. 
 

Beetles 
• They are clumsy when they fly and can't smell or see colors very well.  
• They are attracted to flowers that are white or green and either have a very 

strong scent or none at all. 
• The flowers they visit must produce a lot of pollen so there is enough for food as 

well as pollination.  
• They usually pollinate flowers with large openings where there is plenty of room 

to land.  
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Flower Fly 

• Looks like a social bee or wasp 
• Antennae are short with a bristle on the end 
• Has only one pair of wings  
• Cannot sting or bite  
• Hairy  
• Considered a significant pollinator  

 

 

 

________________________________________________ 

 

 

Yellow Jacket  

• Often mistaken for bees 
• Sometimes called meat bees  
• A social wasp  
• A real pest at picnics  
• Carnivorous, eats insects, meat  
• Nests are made of paper and are usually in underground cavities 
• Hairless, no brushes or pollen baskets  
• Not usually considered a pollinator  
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Honey Bee  

• Social, lives in colonies in hollow trees or hives  
• Used for honey production and agricultural pollination  
• Hairy, color is tan with varying degrees of orange or brown 

• Carry pollen in pollen baskets on their hind legs and it sticks to 
the hairs on their body   

• Antennae very sensitive to touch and odor  
• Two compound eyes detect color, shape and movement  
• Three simple eyes detect light  
• See colors in the spectrum from ultraviolet to orange (don't see 

red) 
• Stings only once (dies once stinger is detached from body)   
• Drinks nectar, honey, and water through a long hairy tube called a 

probiscus 
• The whole colony can live through the winter   

 

________________________________________________________________ 

 
Bumble Bee 

• Only social bee native to North America  
• Make nests close to or in the ground.  Likes abandoned rodent 

holes.  
• Large and very furry 
• Yellow and black 
• Wings are clear with black veins  
• Slow and unsteady when flying. 
• Can collect nectar and pollen from hard to get into flowers such 

as snapdragons 
• Can sting more than once 
• Only the queen survives through the winter    
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Butterflies 

• Every part of their body is covered with scales  
• Fly only during the day when it is warm  
• Fold their wings straight up over their bodies when resting  
• Antennae have bare knobs at the end and are used for smell and 

also for hearing according to some experts   
• Have a thin body  
• Pass through 4 stages of development--egg, larva, pupa, adult  
• In the larva stage they are recognized as caterpillars and can be 

destructive to flower gardens and crops because of their huge 
appetite.  

• In the adult stage they are harmless and beautiful. 
• A long tube that can be uncoiled for drinking nectar is called the 

probiscis 
• Two large compound eyes detect color and movement  
• Some are migratory and travel great distances  

 

 

 

 

Moths  

• Fly only at dusk and at night  
• Every part of their body is covered with scales  
• Have a plump body  
• Spread their wings flat when resting  
• Antennae are either hairy or plumy and end in a point 
• Attracted to light or white flowers that are open at night 
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Leafcutter bee  

• A solitary bee  
• Cuts neat circles in leaves and uses the pieces to line their nests  
• Builds nest in hollow twigs or other openings about the diameter 

of a pencil 
• Usually will not sting unless trapped 
• Help pollinate alfalfa  

 

 
 

 

________________________________________________ 

 
 

Carpenter bees 

• Solitary 
• Hairy  
• Females are bluish-black in color and can sting 
• Males are blond or tan in color and can't sting  
• Over 1 inch long and as wide as your thumb  
• Nest in wood such s dead tree trunks, firewood or exposed wood 

on structures and consists of a tunnel bout 10 inches long 
• Female gathers nectar and pollen which is rolled into a ball that 

she pushes to the back of the tunnel where she lays an egg and 
seals it in a chamber about 1 inch long.  This process is repeated 
until the tunnel is filled with chambers of growing bees 
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Creating Pollinator-Friendly Habitat 

Module 5

●     Background
 
 

●     Activity A (60-90 min) 

Welcome Home: Plants & 

Landscaping for Pollinators 
 

●     Activity B (45-60 min) 

Is Your Neighborhood 

Pollinator-Friendly? 
 

 
Purpose: 

●     To learn more about the characteristics of pollinator-

friendly gardens and landscaping 

●     To assess the availability of pollinator habitat in a limited 

area or neighborhood 

●     To develop a plan for improving or creating a pollinator-

friendly habitat 

Background: 
 
Attention to certain basic principles for residential and public 
landscaping can create pollinator-friendly gardens. These include: 

●     Using local native plants 

●     Choosing plants with a diversity of colors 

●     Choosing flowers of different shapes and sizes

●     Selecting plants with varying heights, growth habits, and flowering times

●     Including plants that provide food for butterfly larva as well as plants that provide nectar and 

pollen-producing flowers for pollinators 

For details please refer to the Xerces Society's Plants for Native Bees . 

References:

Greenmap System, Kids' Greenmaps Activity Guide, http://www.greenmap.com/ymaps/activity.html 

Shepard, M. Plants for Native Bees: Backyard Conservation Series #1, Xerces Society, Portland, 
Oregon, http://www.xerces.org 
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Activity A: Welcome Home: Plants & Landscaping for Pollinators 
 
Participants will:

●     Learn characteristics of pollinator-friendly gardens and landscaping through a presentation/

demonstration by a member of the community knowledgeable in gardening ecology 

Community Resource Person
Invite a person who is knowledgeable about planning gardens and landscape using native plants. Local 
nurseries often have staff whose expertise is landscaping with native plants. The Master Gardeners 
group would also be a good resource for a guest presenter. Be sure to explain to the presenter exactly 
what their presentation should address — planning gardens and landscapes with plants, both native and 
introduced, that will provide a suitable habitat for native pollinators. 

Materials needed: 

●     Field Journals for making notes

●     Cameras & film

●     Large sheet of butcher paper, markers, and tape 

Getting Ready: 

●     Invite presenter to meet with group. 

●     Arrange transportation for participants to nursery or site as necessary. 

Action 
Exploration & Concept Development: 

1. The presentation may take place at a nursery, a garden site, or at the usual meeting location. Ideally 
the presenter would keep the formal presentation short and then:

a. Accompany the group on a walking tour of an area (possibly the one they will be 
mapping and help identify possible sites for improvement) or  
 
b. Lead a guided tour of a garden or landscaped area that is based on the garden planning 
principles that have been discussed.

2. Participants make notes in field journals and take photos of suitable plants and/or landscaping.

Concept Application:  
 
3. As a group, create a checklist of important elements they would include designing a garden or 
landscape project to attract pollinators. 
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Activity B: Is Your Neighborhood Pollinator Friendly? 
 
Participants will

●     Survey their neighborhood or any defined area and create a map indicating pollinator-friendly 

locations and locations that have the potential to become an attractive habitat for pollinators 

Materials needed: 

●     Enlarged map of the area to be surveyed, 1/participant 

●     Colored markers 

●     Cameras 

●     Checklist of important garden elements generated in Activity A 

Getting Ready: 

●     Enlarge map of area to be surveyed and make copies for each participant

●     Display checklist 

●     Invite adult volunteers to accompany group

Grouping: 
Whole group or two or three smaller groups, depending on the number of participants

Action: 
Exploration & Concept Development:  
 
1. Depending on the size of the area to be surveyed, go as a whole group or divide the area into 
sections and assign a small group to each section.  
 
2. Give participants copies of area map and instructions about the colors or symbols they will use to 
mark the map for locations that are: 

a) pollinator-friendly

b) can be improved with minor transformations

c) need major changes

d) show evidence of practices that may be a threat to pollinators. 

Set a time limit for the survey that is reasonable but will keep the participants focused on the task. 
Participants may wish to take pictures of the various sites they identify. 

3. Return to meeting place and as a group transfer the markings to a larger map that the whole group 
can see. 

Concept Application:  
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Community Service Project  

Module 6

●     Background
 
 

●     Activity A (60 min) 

Planning a Community Service 

Project  
 

●     Work Sessions (time depends 

on plan/# of participants)  
 

●     Celebration of Project  

(time varies with group & 

plans)  
 

●     Post-Curriculum Assessment  

(time varies with group & 

plans)  

Purpose & Background: 
 
A community service project should be the culminating activity of 
the Nature's Partner's experience. This service project should 
provide an opportunity for the youth to put into practice many of 
the concepts they have learned over the past weeks. Most 
importantly, it should be conceived and developed by the 
participants. There are numerous possibilities: 

●     Build on the project tackled in the previous module, by 

adding additional gardens and/or establishing nesting sites 

for native bees. 
 

●     Use the photos from the field trip to create a public display 

and information sheet about optimum habitat for 

pollinators, native plants and pollinator friendly gardening, 

as well as endangered natural habitat, to increase public 

awareness of the importance of pollinators and how to 

protect them. 
 

●     Start a Bee-friendly to Pollinators campaign through a local 

supermarket or farmers market by creating signs to 

indicate which produce and food products depend on 

pollinators and preparing a handout or brochure on ways to 

create pollinator-friendly landscaping. 
 

●     Demonstrate how to plant a pollinator-friendly garden using native plants. 
 

●     Present activities from the curriculum in schools, camps, or after school programs. 
 

●     Create skit to share with others. 
 

●     Have an information booth at a farmers market, community day, county fair, nursery, science 

fair or other suitable locations/events. 
 

●     Create a story book to share with others.

People and businesses in the community can be recruited to share their expertise, donate supplies and 
materials, or provide a site for a display or demonstration. The group may want to do more than one 
type of project. If so, make sure they do not take on more than they can successfully accomplish and 
that you can support. Involving the parents and families of the participants as well as other interested 
individuals would be ideal. 
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Activity A: Planning a Community Service Project  
Participants will: 

●     Develop a plan for a community service project or projects

 
Materials Needed: 

●     Large paper pad

●     Felt tip markers 

●     Masking tape

Good things to have on hand: 

●     Maps created in Module 5

●     Local phone book for contact information on people and businesses 

Grouping: 
 
Whole group for initial decision making and planning  
Sub groups may be formed to develop plans or prepare various aspects of the project 

Action:
 
Exploration: 

 
1. Brainstorm ideas for the service project. Write down all ideas on large paper and tape to wall so all 
the ideas are on display

2. As a group discuss the ideas. Add changes or revisions to ideas listed.  
 
3. Ask the group to select 3 or 4 of the ideas they think are most promising 

4. Discuss the pro's and con's of these project possibilities and make a final selection. 

Project Development:

5. As a group write a detailed description of the project, including:

●     what they hope to accomplish by doing this project 

●     when it will be done

●     where it will take place 

●     equipment and materials needed 

●     people, organizations or businesses that could help

6. At this point, the group could break into committees or subgroups to work on various aspects of the 
project. Set a time when they will report back to the group.
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Acknowledgements

Introduction to 4-H Series

The Science Spot http://www.sciencespot.net 
--Jr. High School level

The University of Arizona Africanized Honey Bee Education Project http://ag.arizona.edu/pubs/insects/
ahb 

Xerces Society http://www.xerces.org 
--excellent source of information about gardening, building bee nests, also a great resource list  

 
Books for Youth
The books listed are only a small sampling of the many books available on bees, butterflies and moths, 
and other pollinators. Check your local library for these and other books. 

Western Butterflies: A Sunset Junior Book J595.78  
Arthur C. Smith  
Lane Book Company, Menlo Park, CA 1961  
--good basic information

Collecting Cocoons J 595.78  
Lois J. Hussey & Catherine Pessino 
Thomas Y. Crowell Company, NY 1953  
--not flashy, good ideas for specific interest, good B&W illustrations 

Butterflies and Moths: A Guide to the More Common American Species  
Robert T. Michell & Herbert S. Zim  
Golden Press, NY 1991  
--Good field handbook 

The Life & Times of the Honey Bee  
Charles Micucci 
Houghton Mifflin Company, Boston/NY, 1995  
--Wonderful, appealing illustrations & interesting broad treatment--highly recommended 

Creepy, Crawly Caterpillars  
Margery Facklam 
Little, Brown & Company, Boston, NY, Toronto, London 1995  
--Wonderful illustrations and information on the larva stage--links to But. or Moth

Amazing Butterflies & Moths, Eyewitness Juniors, 9  
John Still 
Alfred A. Knopf, NY, `1991  
--Wonderful photos, interesting facts 

A Closer Look at Butterflies & Moths  
Denny Robson  
Gloucester Press, NY Toronto, 1986 
--Good illustrations and basic information

Monarch Magic, Butterfly Activities & Nature Discoveries  
A Williamson Good Times Book, by Lynn M Rosenblatt  
Williamson Publishing Company, Charlotte, Vermont 1998  
--Excellent all round book for illustrations, information, and esp. activities 

Butterfly Story  
Anca Hariton (lives in Richmond, CA and works for an architectural firm ) also did very nice watercolor 
illustrations  
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Resources/Links

Introduction to 4-H Series

By Richard Ponzio, Ph.D, 4-H Youth Development Specialist, University of California 

What makes 4-H Science Experiences and Resources for Informal Education Settings 4-H SERIES different 
from other science activities. There are few if any new science activities. The difference is in how they are 
used. The science learning available to youth participating in SERIES is significantly different because SERIES 
includes five important context dimensions. The science processes imbedded in the learning experience; the 
value of cross-age instruction; use of the learning cycle in each activity; and the value of an apprentice 
structure where youth are involved in community-based service learning projects.

 

Scientific Thinking Processes. Virtually all science 
instruction in schools is content oriented and delivered 
through readings, lectures or demonstrations. Adding the 
scientific thinking processes to the content and using 
those processes to find, frame, and develop solutions to 
science-based community service projects provides a 
fresh avenue for the development of critical thinking skills. 
Further, SERIES scientific thinking processes adapted 
form the California State Science Framework (1993), and 
implemented in an authentic science inquiry of the 
students' own design match well with the science 
benchmarks (1993) and national science standards 
(1996). In SERIES materials the processes have been 
organized in a unique project-based way that other 
curriculum organization schemes lack. SERIES reflects 
knowledge from two research fields: developmental 
psychology (matching stages of development to the 
thinking need to complete each activity); and cognitive science (providing particular kinds of learning 
experiences that related to specific science concepts.) Great care has been taken to ensure that the 
processes build in each other, each subsequent one inclusive of the prior one. Thus, content will build in the 
same manner towards the advanced concepts that participants use to develop and reinforce their academic 
understanding of science as they carry out their community service projects.

Cross-Age Teaching. Current research emphasizes the value of social interactions for improving learning. 
The current national trend toward cooperative learning is an example of this value. SERIES builds in 
opportunities for younger learners to solve problems, record data, make inferences, and so on. The modeling 
that older youngsters provide is more effective than the modeling provided by an adult in a teaching role for 
several reasons including age differences, time for personal, more individualized contact, and status (Ponzio, 
et al; 2000). With less age and status difference two-way interactions begin faster and seem to generate 
more enthusiasm and learning opportunities.

The Learning Cycle. The instructional model used in presenting the inquiry based activities is an adaptation 
of the Learning Cycle (Karplus and others, 1977); Lawson, and others, 1989; and Marek & Cavallo, 1997). 
This instructional format has been found effective in working with youth to develop reasoning abilities in 
science. Researchers have found it to be particularly effective when used in combination with other 
instructional interventions such as inquiry labs, peer-led discussions and Socratic teaching methods 
(Guzzetti and others, 1993). Activities based on the Learning Cycle involve three distinct phases:

The instructional model used in 

EXPLORATION - Youth are given materials or engaged in an experience and are encouraged to explore,

 

manipulate and observe. This is often a rather playful part of the program, and the youth learn through their own actions with little guidance or expectation of specific accomplishments. As a leader, you are not looking for particular answers. Your role is to be a co-investigator - you may explore also and even enrich their observations with your own.
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