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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 
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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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Sixth grade lessons: 

SAS Standard - 4.5.6.D  

Identify reasons why organisms become threatened, endangered, and extinct. 

Standard - 4.5.6.F 

Scientific Inquiry 

See previous pages 45-48 on threatened butterflies 
Focus on scientific inquiry. 
______________________________________________________________ 
Seventh grade lessons See also NEXTGEN middle school lessons: 
 

SAS Standard - 4.1.7.A  

Describe the relationships between biotic and abiotic components of an ecosystem. 

• Compare and contrast different biomes and their characteristics 

• Describe symbiotic and predator/prey relationships 

SAS Standard - 4.1.C Energy Flow 

Explain the concept of trophic levels. 

Location: 3rd floor terrariums and aquariums 
Exercise:  Our terrariums and aquariums represent desert, forest, rainforest, freshwater, and 
coral reef biota. We can tie in our materials on prairies and the Regal Fritillary. We would focus 
on the desert tarantula, and scorpions, and compare them to the bromeliad rain forest ecosystem. 
We will discuss that abiotic factors such as rainfall and sunlight influence the main characteristics 
of these biota.  
Several of our species represent symbiotic predator/prey relationships. 
     We will have a presentation on the Tarantula vs. the Tarantula hawk: a large wasp in the 
family Pompilidae. Pompilid wasps are specialists on preying on spiders. They paralyze the 
spiders, and then lay an egg in their bodies. They then drag the paralyzed spider into a 
preconstructed burrow. They lay eggs in the spider’s body, and the larvae then eat the spider 
alive. This relationship is particularly informative, because tarantulas are formidable predators in 
their own right, so we can talk about a variety of trophic levels, as well as desert ecosystems, and 
wasps in controlling pest species. 

  
 

     A nice example of symbiosis is shown in the cockroach genus, Cryptocercus. We are planning 
on obtaining a Cryptocercus colony. First, their evolutionary relationships demonstrate an 
interesting rule in taxonomy, in addition to the state mandated discussion of symbiosis. 
Cryptocercus roaches are more closely related to termites than they are to other roaches. Think 
about that for a moment. There was a roach species that was the most recent common ancestor 
of Cryptocercus and termites, but more distantly related to other cockroaches. These 
cockroaches live in semisocial colonies, where adults and young live together. They eat wood, 
like termites! Their guts have symbiotic bacteria that help them digest wood (like termites). 
Taxonomy is based on phylogeny. So if these roaches are closer to termites than they are to 
other roaches, then we have a problem with calling them roaches, or else we have to call termites 
roaches too. Our guides will discuss this interesting symbiotic relationship, and how the rules of 
taxonomy are applied. They will be exposed to taxonomic naming principles that state that names 
are reserved for monophyletic groups: A common ancestor, and ALL of its descendants. Which 
means you cannot name a roach without including termites. And if birds evolved from therapod 
dinosaurs (like Tyranosaurus rex) then you cannot name dinosaurs without including birds. (Birds 
are not just "related to" dinosaurs. Birds ARE dinosaurs)  
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Objectives.  Students will understand that biomes are influenced largely by abiotic climate. 
They will learn about prairie, desert and rainforest biomes. In the process of learning about 
symbiosis, students will be introduced to taxonomic principles, and monophyly. They will learn 
how to "read" phylogenetic trees. 
 

SAS Standard - 4.1.D Biodiversity 

Explain how biological diversity relates to the viability of ecosystems.  

Explain how biological diversity relates to the ability of an ecosystem to adapt to change.  

Explain how an adaptation is an inherited, structure, function, or behavior that helps an organism 

survive and reproduce.  

4.1.E Succession 

Identify factors that contribute to change in natural and human-made systems.  

Explain the processes of primary and secondary succession in a given ecosystem.  

SAS  Standard - 4.4.7.A  

Describe how agricultural practices, the environment, and the availability of natural resources are 

related. 
SAS  Standard - 4.4.7.B  

Describe the economic importance of agriculture to society. 

Location: Classroom 
Exercise: The concepts of monocultures for agriculture along with the practice of farmscaping 
is ideally suited to many of the state requirements for the seventh grade.  We will present a 20 
minute Powerpoint presentation on agriculture as an ecosystem, and how pest control is 
dependent on insect predators and parasites.  
 
Teacher resources 
To feed us, we rely on intensive agricultural practices. Most of our food comes from a system 
where one species of crop is planted, and then sprayed with herbicides and pesticides in order to 
keep all other weed and insect species out. A single species agro-ecosystem is called a 
monoculture.  

 

Left: A diverse prairie 
ecosystem, full of many 
species, including 
parasites and predators 
of insect pests. Right: A 
corn monoculture with 
only one species. Corn. 
Most of our crops are 
grown in monocultures.  

Unfortunately, monocultures are difficult to maintain without herbicides to kill weeds, and 
pesticides to kill insect pests. The needs of a growing population require high yields on the land 
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we farm. Weeds have the potential to reduce crop yields by 70% if not controlled. Insect pests 
could take the rest if not controlled. Without weed and pest control, we starve. In a natural 
ecosystem, natural enemies, like parasitic wasps and ground beetles keep herbivores 
populations from getting to high. But a monoculture is not a natural ecosystem. Everything but the 
crop is killed with chemicals. There are alternatives to chemical pesticides, and some people 
seek organically produced crops, and are willing to pay a premium for them. 
 
Pesticide Resistance 
Imagine a field with a billion beetles eating the corn. Each of these beetles is slightly different, 
because variation is part of every species. One of the things that varies among these beetles is 
their ability to metabolize (break down) pesticides. Now a crop duster flies over, and sprays  

 
Wikimedia commons 

pesticide on all the beetles. But the 
toughest few survive and mate (perhaps 
only 2 or 3). The next generation of beetles 
carries with them the genes of their 
parents. They are the survivors of the 
pesticide. Now repeat this for 10 
generations. The survivors are now 
resistant to the pesticide because their 
gene pool has been changed. This is like 
accelerated selection, similar to natural 
selection, except that in this case the 
selective pressure is applied by humans. 
We can observe evolution happening in a 
few generations. This change in the 
genetic makeup in the pests results in a 
cascade of increasing pesticide 
applications, or requires the development 
of different kinds of pesticides, or control 
practices. One of the most important 
aspects of successful farming is managing 
pesticide resistance. 
 

 
Farmscaping refers to alteration of agro ecosystems to enhance the populations of natural 
enemies that prey on pests, and also slow the progression of pesticide resistance. By planting 
flowers and native plants around the margins of fields, there is a place for natural enemies to 
survive. Rows of alternate crops can be interspersed within the field to increase its diversity. 
Grassy areas near the fields, called "beetle banks" can be enhanced. Thus by increasing the 
diversity of plants in and around a field, we increase the diversity of insects that survive near the 
field. This increased diversity helps decrease the pest population.  
Another type of farmscaping is to leave parts of the field that are not sprayed with pesticides. 
These areas can provide a refuge for pests that carry susceptible genotypes, they survive to mate 
with, and dilute the resistant genotypes. Counterintuitively, the more vigorous the pesticide 
application is, the faster resistance develops. These pests are diploid. So resistance under very 
high pesticide pressure is accelerated when it becomes so strong that only pests that are 
homozygous for a resistance allele will survive (the resistance gene is found in both copies of the 
diploid locus).  
 
Pesticides are an example of alter the ecosystem. They remove predators and natural enemies, 
and change the genotypes of pest species.  
 
  
 
 
 


