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 Welcome to the Philadelphia 
Insectarium and Butterfly Pavilion! 

Dear Teachers,  
 

We would like to invite you to experience the world of insects and other 

arthropods! Here at the Insectarium, we want to provide students with an 

entertaining yet educational experience that can supplement classroom learning. 

We understand that as teachers, you have many standards to achieve and such 

high expectations to complete them! That’s why we’re here to help make sure 

the field trip is a learning opportunity.  

We offer a bridge to State and Common Core standards, and have tailored our 

educational offerings to meet those standards. Our professional staff understand 

both the standards you need to meet and the subject matter (Insects), and we 

have provided some resources for you. Feel free to use these resources as a 

follow-up to your visit. 

We are open to your suggestions and are happy to modify our tours to your 
needs, so if you have any questions or suggestions, please do not hesitate to 
reach out at info@phillybutterflypavilion.com. 

Let us share our passion for the wonders of the Earth through 

learning about its most diverse and interesting inhabitants. 
 

 

 

 

 

 

The Insectarium Education Team 
John Cambridge; Supervisor, PhD in entomology 
Allison Payenski; Education specialist, B.A. in Life Science Education 
 
 
 

 
The Philadelphia Insectarium and Butterfly Pavilion 

8046 Frankford Avenue 
Philadelphia, PA 19136 

www.phillybutterflypavilion.com 

mailto:info@phillybutterflypavilion.com
http://www.phillybutterflypavilion.com/
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Common mission 
 Every student is different. Some are afraid of insects, while many are fascinated with 
them. Insects are all around us. You cannot venture into the natural world without encountering 
them. The fear of insects prevents people from enjoying the outdoors. We want to bring out the 
beauty of insects. We can start with the butterfly pavilion. Very few people are afraid of butterflies. 
As we move to the second and third floors of the Insectarium, we show a variety of insects and 
other arthropods in natural settings. We can explain where they live, and what they do.  
 Most insects are not dirty. Most do not spread diseases, sting, or bite. Insects are not 
mean, or aggressive. Bees don't sting because they are angry. What this means for kids is that 
they need not be afraid of a bee that is just going about its business collecting nectar and pollen.  
 We favor using age-appropriate terminology, but also believe in exposing children to a 
complex descriptive vocabulary. If you say "pterygotes" are winged insects, you expose a child to 
the roots of other words like "Pterydacyl" (which means "wing finger"). 
 The common features of insects, such as three body regions, and six legs, are the result 
of inheritance from a common ancestor. We will present the adaptations of insects as 
evolutionary innovations that help them compete and survive, shaped by natural selection. We 
present our materials through an evolutionary lens.  
 We would also like to dispel some common errors and misconceptions. Insects are 
animals. Many people think of animals as being restricted to mammals. Sponges are animals. So 
are Earthworms. Thinking of insects as animals helps redefine how we think of the animal world. 
It is mostly insects. Our obsession with vertebrates comes through with the word "Invertebrate". 
Although this term is still in common use, it is confusing, because it defines a group of animals 
based on what they are not. They are not vertebrates. But plants aren't vertebrates either. It is 
better to say "Insects" if you mean insects, or "Arthropods" if you mean insects, millipedes and 
spiders, or "Insects and Snails" if that’s what you mean. 
 Simple things like grammar is often lost in scientific terminology. Pronunciation can be 
difficult. For example, "larvae" (pronounced "lar-vee") is the plural form of "larva". Another 
common and confusing term refers to "segments". Insects are segmented animals, like 
Earthworms are. Insects have between 15 and 20 segments. So when we say that there are 3 
segments: "head, thorax, and abdomen", we are setting up confusion for when later, they learn 
about segmentation. It would be better to say 3 body regions, and then talk about tagmosis as the 
regional specialization of functions. These things are hard, and we know you would like to get it 
right for your students. We can help. 
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First grade lessons: 
 

SAS Standard - 4.1.1.A  

Identify and describe the basic needs of living things in a terrestrial habitat. 
SAS Standard - 4.1.1.C  

Describe a simple food chain within a terrestrial habitat. 

Location: 2nd and 3rd floor terrariums 
Exercise: Find the living things. What things do they ALL need?  Food, Water. Places to hide. 
See "food" for plants lesson in the Kindergarten description. 
Identify basic needs of living things. Have caregivers explain what mantids, spiders scorpions, 
and stick insects eat and drink. Describe care of different insects, fish and lizards, how they all 
have things they need. 
What things do only some need? What makes an animal and animal? (not fur) What does an 
animal need to live?  
Worksheet: Animal needs (long version) Ask students to look for the items at the top of the 

worksheet in different cages. Have them put an “X”  in the box when they find them. Have them 

circle the X for each animal’s food.  Ask them which animals are predators? Which are 

herbivores?  
Objective: Students will understand that all living things need food and water, and that some living 
things have different needs.  
 

SAS Standard - 4.1.1.D  

Identify living things that are threatened, endangered, or extinct. 

SAS Standard - 4.1.1.F 

Scientific inquiry 

Location: 2nd floor tables or classrooms with butterfly displays 
Exercise: We have prepared a lesson about Monarchs and Regal Fritillaries; two declining 
butterflies here in PA. We will have mounted specimens of these species, along with a worksheet 
"Conservation detectives" 
After providing clues, we will ask "Why do you think there are not as many Monarchs and/or 
Regal Fritillaries as there used to be?"  They will come up with opinions. How do scientists tell if 
opinions are true? (supported by evidence). We will talk about what might happen if things keep 
getting worse for these butterflies (extinction), and about the permanence of extinction. 
(Extended resources for teachers are found on pages 45-47) 
 
Worksheet: "Conservation detectives: A tale of two butterflies" (following page) On the worksheet, 
have students "X" the extinct animals. Have them circle the common ones. 
 
Objective: Students will see that extinction is not just about dinosaurs. It can (and is) happening 
now. Students will see that the causes of extinction often have to do with habitat changes. 
 
 
 
 
 
 
 
 
 

One of our teaching 
classrooms, equipped 

with projector and WiFi. 
Seats 50. 
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Satisfies 4.1.1.A and 4.4.4.C if linked to food chains 
"Animal needs" Long version. (there is a short version available for Kindergarte) 
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NEXTGEN  LS3.1  Heredity: Inheritance and Variation of Traits  

Make observations to construct an evidence-based account that young plants and animals are like, but not 

exactly like, their parents.  [Examples: features plants or animals share, or that butterfly wings from the 

same species are alike, but not exactly the same.] [Assessment does not include metamorphosis or hybrids.]  

Location: 2nd floor table, and terrariums with multiple life stages present. 
We will have a bucket laminated butterfly wings from the pavilion of butterflies of the same 
species that died of old age. 
Exercise: Each student will have a bucket of wings from a different species of butterfly. They will 
sort through the butterfly wings and look carefully at each one. Are they exactly the same? (they 
are not). Are they exactly the same size, color, shape...? (no). 
Sort them from biggest to smallest.  Ask the student if they have older or younger brothers and 
sisters. Are they exactly like you? 
Then, show the students terrariums with overlapping generation, and ask them to look for slight 
differences among (for example) the "Question mark roaches". 
Objective: Students will be exposed to the idea that variation exists within the same species, 
which will become one of the central tenets of evolution through natural selection. 
 

NEXTGEN LS1.1 From Molecules to Organisms: Structures & Processes 
Use materials to design a solution to a human problem by mimicking how plants and/or animals 
use their external parts to help them survive, grow, and meet their needs.* [Examples: designing 
equipment to protect bicyclists by mimicking turtle shells; stabilizing structures by mimicking 
animal tails; keeping out intruders by mimicking thorns on branches and animal quills; and, 
detecting intruders by mimicking eyes and ears.]  

Location: 2nd floor wall illustrations of mouthparts and legs.  2nd floor table with model mouthparts. 
Exercise:  After a guided discussion of different insect mouthparts illustrated on the wall, students 
are presented with a human problem; How do we eat this? 
We will have a bottle of juice, with a flower on top, and three tools. 
 1. A straw  2. A pliers  3. A sponge. 
Which one will work for getting the juice out of the bottle? (Guide will demonstrate how butterfly 
mouthparts work) 
Then, spill the juice on the table. Now which one will work. (comment on fly mouthparts) 
Then put out a bowl of peanuts (after asking about nut allergies).Which one will work? 
These tools will be related to insect mouthparts. 
Handout:  Forms and Functions. Illustrates that kids can predict a lot about what an animal does 
by looking at its teeth and legs. 
Objective: Students will see that different animals eat different foods, and that their bodies are 
shaped to do the things they need to do. 
 

NEXTGEN LS1.1 From Molecules to Organisms: Structures & Processes 
Read texts and use media to determine patterns in behavior of parents and offspring that help 
offspring survive. [Clarification Statement: Examples include the signals that offspring make (such 
as crying, cheeping, and other vocalizations) and the responses of the parents (such as feeding, 
comforting, and protecting the offspring).] 

Location: 2nd floor wall illustrations of bees. 
Exercise:  Our guides will discuss the honeybee life stages, and how worker bees have different 
jobs at different ages. They youngest of them care for the larvae. The following pages provide 
background for teachers.  
Objectives:  Students will understand that even insects take good care of their young. 
Students will learn 4 important things about bees. 1. They are social insects (students will learn 
about sociality in insects). 2. They are holometabolous (students will learn how adaptive this form 
of metamorphosis is). 3. They are extremely important for agriculture, and not just for honey. 
Pollination is vital for producing our food. 4. They are struggling with diseases, parasites and 
pesticides, and this is a problem for humans. 
 



 

 

 7 

 
 
Teacher's guide to Parental Care: Bees Raise their sisters (LS1.1) 
Grade one.  Satisfies state NextGen guidelines LS1.1 From Molecules to Organisms: Structures 
& Processes "Read texts and use media to determine patterns in behavior of parents and 
offspring that help offspring survive. [Clarification Statement: Examples include the signals that 
offspring make (such as crying, cheeping, and other vocalizations) and the responses of the 
parents (such as feeding, comforting, and protecting the offspring).]" 
 
Bee Links:   
There is a good introduction to what bees do on YouTube here, 
https://www.youtube.com/watch?v=x7cX2cjFunw and here. 
https://www.youtube.com/watch?v=VsCmSWoF8PY You might view them in class before your 
visit, or at the Insectarium. 
 
Go to the wall with the bee painting 

 

Teachers: start at the bottom, pointing to the 
following: 
Far left. Queen lays a single egg in the cell. 
Honeycomb is where young bees develop, 
from egg to larva, to pupa, until they emerge as 
fully grown bees. 
Eggs don't need food. 
But when the bee eggs hatch, they are called 
larvae (SAY: LAR-vee which is the plural form 
of "Larva”) Mention that in bees, like in 
butterflies, the larvae are very different from the 
adults. (These are holometabolous insects that 
undergo complete metamorphosis.) 
Bees do different jobs as they get older.  
The first job a worker bee has to do is to feed 
the bee larvae.  (point to the upper right) 
As the worker bee gets older, she starts  

making combs out of beeswax. Combs are used both for growing young bees, and also for 
storing honey. (Point to the next picture: bee with its head in the comb) Notice I said "She".  All 
workers are female. The only job for male bees (called drones) is to mate with the queen. After he 
gives the queen his sperm during a mating flight, he dies.  The only job a queen has is to lay 
eggs.  So workers do everything else, and they are all sisters. The next job for a middle-aged 
worker bee is to guard the door to the colony. These bees are protecting the valuable honey, and 
the young inside the hive. (Point to the middle left: pair of guards) 
The last job for a worker bee is finding food. So when you see bees collecting pollen and nectar 
from flowers, these are the oldest and most experienced worker bees. (Point to the bee on the 
 flower). 
Let’s talk about the guards. 
Why do you think bees sting? Remember that worker bees are all female?  Many insects have a 
special structure for poking their eggs into soil, or inside plants, called an “ovipositor”.  But worker 
bees don’t lay eggs. Their ovipositors have been changed (evolved) into pointed, barbed needles 
that inject venom. That's why bee stings hurt. But why do they sting? Bees are not angry, or 
mean. But they have worked really hard to make honey, and this honey is what will help them 
survive the winter. Bears, skunks, raccoons, and people would love to steal it. So bees are just 
protecting their honey from thieves. If you don’t try to steal their honey, they will leave you alone. 
So don’t be afraid of bees. Just leave them alone, and they will leave you alone.  You can watch 
them on flowers with nothing to worry about.  

Whether you like insects or not, we feel it is important that adults do not instill fear or disgust with 
insects. Insects are everywhere, and people who are repelled by them, or afraid of them may not 

https://www.youtube.com/watch?v=x7cX2cjFunw
https://www.youtube.com/watch?v=x7cX2cjFunw
https://www.youtube.com/watch?v=VsCmSWoF8PY
https://www.youtube.com/watch?v=VsCmSWoF8PY
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enjoy life as much as the fearless. Kids are watching. Please don't teach them fear.  

What are honeybees? 

Social Insects:  they live in colonies. They have queens that lay eggs, Male bees (drones) that 
only mate with the queen, and worker bees that are all female. Worker bees do not lay eggs. 
 

 

Holometabolous insects:  Young Bees, butterflies, beetles, 
and flies have a body form that is very different from the adult 
form. Go over this life cycle. 
 
Think about the different "jobs" of young insects (larvae), and 
adults. Larvae just need to eat, grow, and hide from birds, 
lizards, and other predators.  Adults need to find mates and have 
babies. Since the things adults and larvae need to do are so 
different, the best body forms for each stage would also be very 
different. Holometabolous insects are the most successful 
animals on the planet. Maybe having custom body forms for 
each stage is part of the reason that there are so many insects. 

 
Important for our food: Everybody knows that bees make honey. But did you know that bees 
are even more important to farmers who need them to pollinate their crops? In order to make fruit, 
or make seeds, many plants need insects to move pollen from one flower to another. Some 
plants, like corn, or pine trees do this with pollen that just blows in the wind. But most plants use 
flowers to attract insects. The insects land on the flowers, and pick up pollen. They get a reward 
of nectar, and then move on to another flower. This transfers pollen that they have stuck on their 
bodies. Honeybee pollination is worth billions of dollars. Many crops, like fruits, and almonds, rely 
on honeybees for pollination.  
 
In trouble:  Over the last 10 years, a lot of bee colonies have died. (Link to the lesson on the 
butterflies in trouble:  Monarch and Regal Fritillary) Scientists call this problem "Colony Collapse 
Disorder".  Scientist have struggled to figure out what is killing so many bees. Sometimes the 
reason scientists struggle is that the answer is hard to see, and might be due to many different 
causes.  
Here are some possible causes (or hypotheses) 
1. Varroa mites. These are like wood ticks that suck bee blood. In the picture below, there is a 
varroa mite on the bee's back. (thorax) But can you imagine a huge wood tick like this?  

 

 

https://en.wikipedia.org/wiki/Colony_collapse_disorder
https://en.wikipedia.org/wiki/Colony_collapse_disorder
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Are you my mother? Tour Activity Handout and Assessment (worksheets on pages 13-15) 
 

Have students observe insect cages of insects that have multiple life stages in them such as 
the assassin bugs, stick insects, or cockroaches. Ask a tour guide for help if needed. Have 
students observe similarities and differences between adults and nymphs, or young. One 
trait to point out is that adults have wings while young don’t. Insects that go through 
complete metamorphosis, such as butterflies, beetles, and flies have larva stages that look 
completely different than the adult. You may bring this up, though life cycles are not in first 
grade standards. This standard is only to have students realize young insects turn into adult 
insects.  
 

Ask a tour guide if he/she has seen any egg cases in the mantis cages. You can tell the class 
that babies come out of these. 
Handouts: 

1. Venn diagram to record similarities and differences seen in cages. Similarities may be 
six legs, three body parts, two antennae, similar body shape, similar color. Differences 
may be that adults have wings, are larger, and gender differences may be observed in 
adults and not young. 

2. Matching  

 
3. Assessment Questions; adults have wings; some insects look like their parents while 

others look different because of metamorphosis. Insects all have exoskeletons and 

grow by molting. 

 

Based on NGSS 1-LS3-1 
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