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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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Second grade lessons: 
 

SAS Standard - 4.1.2.A  

Describe how a plant or an animal is dependent on living and nonliving things in an aquatic habitat. 

Standard - 4.1.2.C  

Identify sources of energy in an aquatic habitat. 

NEXTGEN Ecosystems: Interactions, Energy, and Dynamics LS2.2 
Plan and conduct an investigation to determine if plants need sunlight and water to grow. 
[Assessment Boundary: Assessment is limited to testing one variable at a time.] 
Identify that plants need the sun to grow.  

Location:  3rd floor aquariums, with shrimp, and the experimental aquariums. 
Exercise:  Our guides will explain the simple ecosystem, with light feeding the plants, which feed 
the plant eaters. We will have 3 identical aquariums. One with high intensity light overgrown with 
algae and plants. One with normal light, and the other with no light. Explain that algae are tiny 
plants, and that some animals eat algae. So food comes from light (the sun). Scientists ask 
questions, and conduct experiments. Talk about a question: Do plants need light?  Talk about the 
experimental design. Show the results. This lesson is given in earlier grades as well, but with 
simpler vocabulary. 
Objective:  Students will learn the interconnections between light, plants, plant eaters, and 
predators. All food comes from the sun. Students will learn about experimental design, how 
changing only light intensity can drastically affect plant growth. 
 

NEXTGEN Ecosystems: Interactions, Energy, and Dynamics LS2.2  

Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants. 

Location:  2nd floor table with pollination set ups and microscopes. 
Exercise:  We have two pollination demonstrations. First, we have a simple model using cheese 
doodles and filter paper, illustrated on page 27. Then we will demonstrate pollen with real flowers: 

1. We will have a plant with lots of pollen on the table 
2. Students will gently touch the anthers with a paint brush 
3. They will then “paint” the pollen onto a black sheet of paper and look at the pollen under a 

microscope 
4. Have them “paint” the pollen onto a stamen 

Review Insect pollinators: “Important for our food” (Grade 1, Page 16) 
Objectives:  Students will be introduced to the pollen bearing parts of the plant, and how plants 
are pollinated. Students will focus a dissecting microscope, and see pollen. 
 

SAS Standard - 4.1.2.D  

Identify differences in living things (color, shape, size, etc.) and describe how adaptations are 

important for survival. 

Location:  2nd floor wall paintings on tagmosis, wings, legs, and mouthparts 
Exercise:  See Grade 1, NEXTGEN LS1.1 on Mouthparts. Our guides will discuss how different 
body parts are adaptive to different jobs.  
Worksheets: See "Forms and Functions" on page 17-18, and "What do I do?" on page 26.  
Objectives:  Students will learn about how form and function work together to help animals 
survive. Students will learn that just by looking at an animal, they can guess what kind of food it 
eats, and whether it is strong, or fast, or sneaky. Students will learn about tagmosis: the 
specialization of insect body regions, and how this has likely led to how successful insects and 
other arthropods are.  Students will be asked "why are there so many species of insects" and 
learn that this has to do with adaptable body forms, small size, wings, and metamorphosis. 
Students will learn the specific body plan of all insects: Head thorax and abdomen. 
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Teachers Guide.  Body parts and adaptation 
Satisfies 4.1.2.D Biodiversity: "Identify differences in living things (color, shape, size, etc.) and 
describe how adaptations are important for survival."  
Start with the picture on the wall of the insect body parts (2nd floor) 
Insects are everywhere, (except in the ocean, but that's another interesting mystery). If you were 
to write the name of every species of plant, animal, and microbe on Earth on a piece of paper, 
and put those names in a hat, there would be over 1,800,000 names (described species). More 
than half of the names in the hat would be insects. Why are there so many species of insect? Of 
course, it is because they are well adapted to life on Earth. But that is like saying that there are 
lots of insect species because there are a high number of them, because "adaptation" refers to 
fitness. A well adapted species leaves lots of offspring that survive and compete. But we can also 
think of adaptations as traits that help insects compete, survive, and reproduce. Adaptations can 
be in the way insects behave, or in their biochemistry, or in their body forms. Let’s look at some of 
the specifics of insect adaptation by studying insect body parts. Start with the overall body form:   

 

All insect bodies are divided into 3 main 
regions. Head, thorax, and abdomen. (don't 
say 3 segments: this is confusing, because 
insects come from segmented ancestors 
with 20-21 segments. We talk about a three-
segmented thorax for example.) It turns out 
that this is perfect for what they need to do.  
The head is where they eyes, antennae, and 
mouthparts are. So the head is for sensing, 
and eating. (interestingly, insect ears, when 
they have them, are usually not on the 
head). The thorax is made up of 3 
segments, each with a pair of legs. No 
exceptions. The insects that have wings 
have them attached to the second and third 
segments of the thorax. Every time, no 
exceptions. That is part of the universal body 
plan of insects: Three body regions, and a 
three segmented thorax... So the thorax is 
for movement. It is full of muscles inside, to 
work those legs and wings.  The abdomen 
is made up of many segments, and is 
specialized for digestion, excretion, and  

reproduction. Each body region is specialized for only a few specific jobs; an efficient and well 
adapted design! Let’s compare this to a Centipede. Centipedes have a head, with eyes, antennae  

 

and a mouth in front, but their bodies are not as 
specialized as insect bodies. Centipedes have a pair of 
legs on every segment. There are 75 times more species 
of insect than centipedes and millipedes. Could body-
region specialization have something to do with that? 
Maybe, but science is not about possible stories. There 
are other explanations, such as flight, small size and 
metamorphosis. 

How many body regions in a spider?  Two: called a Cephalothorax, and an Abdomen.  Same with 
scorpions.  Show live Centipedes, spiders, and scorpions. 
The regional specialization of body parts is a process called "Tagmosis" (Teachers may decide 
whether or not to present complex terms like Tagmosis, or Cephalothorax.  Some kids will like it. 
It may discourage others. The important thing to get across is that all insect bodies are of the 
same general form. That form is highly efficient, and adaptable. Its like a basic frame, upon which 
you can attach different “tools” (like wings and legs with different specialized functions) 
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Move to the right to talk about body part specialization. 
 

 

Insects do all kinds of different things. 
They eat different foods. They live in 
almost every kind of place. They are 
adapted to so many different places 
because of this flexible body plan we 
talked about. They have different kinds 
of antennae. (Say "Ann-TEN-ee" plural 
of antenna). They have so many 
different kinds of legs. Some for 
running, others for jumping. For digging, 
for grabbing prey, or for swimming. They 
have many different kinds of 
mouthparts. Some are like straws, for 
sucking up liquid from flowers. Others 
are like needles for sucking blood. 
Others are strong and blunt for chewing 
plants. Wings are different and 
specialized too. The hard shell of a 
beetle are actually the front wings  

(called "elytra"). There are more species of beetle than any other group (Order) of insect, and 
much of this may be thanks to the elytra, which protect their hind flying wings.  Elytra allow 
beetles to crawl under bark, burrow into the soil, or live under rocks, all without damaging their 
precious flying wings.   
 
You can tell so much about what an animal does just by looking at its parts and thinking. 
For example, look carefully at these two insects. What do you think they might do? 

 
 

Which one uses its eyes more?  Which one might live underground?  Would an insect that lives 
underground need good eyesight?  Would it need digging legs? 
Complete the worksheet "What do I do" and/or "Forms and Functions".  Students may not get 
everything exactly right. However, the main objective is to get them to link specialized body 
structures with behavior. Help them think about form as a clue to function. 
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What do I do?       Name_________________________ 

  

 
 

 

 
 

 

  
  

  
 

You can tell a lot about what animals do, just by looking carefully. 

Look at the eyes, legs and mouthparts of these insects. Can you tell if they use their eyes 

a lot. Can you guess what they eat? Do they eat plants, or other insects? Is their food 

liquid, or solid?  Do they jump, run, fly, or dig?  
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SAS Standard - 4.1.2.E  

Identify how living things survive changes in their environment. 

Lesson on insect overwintering strategies to be completed. 
 
Winter presents a number of severe challenges. Temperatures below zero can kill. There is no 
food. And it can be very dry. Insects can migrate, or hibernate. Many simply die in the fall, leaving 
eggs, larvae or pupae behind. These stages must deal with the cold as well, and we will describe 
these adaptations. There is a nice website that describes overwintering here: 
https://www.amentsoc.org/insects/fact-files/overwintering.html 
 
 
 
 
 
 
 
 

https://www.amentsoc.org/insects/fact-files/overwintering.html
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Insect Habitats Tour Activity Handout and Assessment (worksheets on page 17 and 18) 

Have students observe cages of animals that live in different habitats. Tell them to use the 
list as a guide to fill in the chart and to use the signs on the cages to learn about the 
animals and where they live. Have them start thinking about adaptations. Why is it that 
certain animals live better in certain environments?  
 

Handouts: 
1. Observation sheet to record habitats. Look at the insect signs or the terrarium style of 

their cages. Ask a tour guide for help. 
2. Animals Adapt!  

a. Allows students to begin coming to conclusions about certain animal features. 
Animals in the desert may burrow underground or have an extra shiny 
appearance to show an extra layer of wax to retain water. Fresh water animals 
have fins or gills to move through the water and take in oxygen. Grasshoppers 
in the meadow have large femurs to jump through the tall grasses. 

b. Ask them to get into groups after they have completed part 1. They can 
compile what they individually wrote or think of new answers. Physical 
adaptations besides camouflage are different leg shapes, different colors, 
different mouthparts. Behavioral adaptations besides migration are digging 
underground to avoid heat, mimicking sounds, etc. 

3. Assessment Insects can live in so many different habitats because of their incredible 
diversity and ability to adapt to different environments. This is the takeaway message 
here. Insects have no trouble flying in the air, and some can even live where other 
animals may not such as the dry desert or an aquatic environment. The large numbers 
in their populations and short lifespan allows adaptations to happen quicker than in 
other types of animals. 

 

Based on NGSS 2-LS4-1 
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