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Presenter
Presentation Notes
Prior to starting this slideshow you should have asked students to write down what they already know about insects, and discussed some of what they know as a class



What is an Insect?

- Phylum: Arthropoda, Class: Insecta
- Defining factors:

- Three body segments (Head, abdomen, 
thorax)

- Three pairs of legs
- Two antennae

Presenter
Presentation Notes
Insects belong to phylum arthropoda, class insecta. They are defined by three morphological characteristics: three distinct body segments, three pairs of legs, and two antennae



What is an Insect? 

Photo courtesy of Jim Kalisch at University of Nebraska-Lincoln
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Presenter
Presentation Notes
The insect pictured above: Muscid fly (housefly)Point out the three characteristics to students



What is an Insect?

Photos courtesy of Jim Kalisch at University of Nebraska-Lincoln

Presenter
Presentation Notes
Insects: Yellow Ant queen and worker, Cicada Killer waspAsk students if they can find the three defining characteristics on each insect. 



Why are Insects Important? 

- Represent more than half of all living species
- Pests

- European Corn Borer
- Mosquitos

Presenter
Presentation Notes
Insects are important ecologically because they represent more than half of all living speciesAdditionally, insects are important due to their status as “pest.” Some insects can cause economic damage, such as the European Corn Borer which can cause major crop damage. Others are pests of human health, such as mosquitos, which can vector numerous diseases to humans. These pests cause damage in terms of harming other organisms (humans, corn), but also causes economic damage (loss of crop yield, money spent on health care). 



Why are Insects Important? 

- Beneficials:
- Pollination
- Pest Control
- Products 

Photo courtesy of kidsgardening.org

Presenter
Presentation Notes
Insects are also important because of the benefits they provide to humans. One such class of beneficial insects are pollinators, which help pollinate plants. Other insects may eat pests, acting as a pest control agent by reducing pest populations. Insects can also provide us with products such as honey, silk, and food. 



Life Cycle

- Two types:
- Incomplete Metamorphosis
- Complete Metamorphosis

Presenter
Presentation Notes
Insects have two different types of life cycles: incomplete metamorphosis and complete metamorphosis. Incomplete metamorphosis has three stages: egg, nymph and adult, and complete metamorphosis has four stages: egg, larvae, pupae, and adult. 



Incomplete Metamorphosis
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Photo courtesy of Jim Kalisch at University of Nebraska-Lincoln

Presenter
Presentation Notes
American cockroach life stages 



Complete Metamorphosis
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Photo courtesy of Jim Kalisch at University of Nebraska-Lincoln

Presenter
Presentation Notes
Muscid fly (housefly) life cycle



Activity: Rearing Mealworms



Activity

Over the next few months, we will be rearing 
mealworms as a class to investigate the 
questions: “Does the food fed to mealworms 
impact their taste?”

Presenter
Presentation Notes
Explain activity briefly to students. 



Mealworm Background

- Tenebrio molitor (Darkling beetle)
- Complete metamorphosis
- Temperate regions, in cool, dark, moist places

Presenter
Presentation Notes
Mealworm is a common name given to many members of the Tenebrio genus. The species we will be working with is Tenebrio molitor, also known as darkling beetles. They undergo complete metamorphosis (ask students to recall what that means), and live in temperate regions. You can often find them hiding underneath logs or burrowed in grains. 



Photo courtesy of Utah Education Network

Presenter
Presentation Notes
Life cycle of darkling beetles. The larval stage is what is often known as the “mealworm.”



Mealworm Diet

- Grains (bran, oatmeal)
- Decaying plant matter

- Does vegetable influence taste? 

Presenter
Presentation Notes
Mealworms mostly feed on grains and decaying plant matter. When raising mealworms you can put them in a cage filled with grain and a few vegetables to provide water. For this activity we want to see if the vegetable fed to the mealworms will influence their taste



Find the Life Stages
- Go into the mealworm cage and see if you can find the four life stages

Presenter
Presentation Notes
Have students look in the cages (or take some of the mealworms, pupae, and beetles out of the cage) and have students identify the life stages. Have students confirm their findings with the videos on the following slides. 



Egg
Eggs are very hard to find due 
to their small size. You may 
not be able to find any eggs.

http://drive.google.com/file/d/1U2MH5hs_5MJnFpPIBSoBQwJ7i8x_SKch/view


Larvae
Larvae are also known as 
mealworms. These are the 
insects you will be using for your 
experiment!

http://drive.google.com/file/d/1pukJ2VpjqHqsml3mbAr2f3BVozJt4JEX/view


Pupae
Pupae may look dead, but they 
are very much alive!

http://drive.google.com/file/d/1u55G4TpX9ddAhSs-yInaNeRv1-9KJY9z/view


Adult Beetles

Newly emerged darkling beetle (left video). Darkling beetles will become darker in 
color as they age. 

http://drive.google.com/file/d/1J1LQpMLK0vsal81zsQCfbqJxQmqoTFde/view
http://drive.google.com/file/d/1hnCH2LGupJLK59ObyCAj4GvhCf5B5O8D/view


Adult Beetles

Videos of adults eating/crawling on carrot

http://drive.google.com/file/d/14Cuvg33RoTqku_7EBJOyW2p9D6aBjM-b/view
http://drive.google.com/file/d/10jviRMd9YVzsS9MvTvpeKk0nnAieYzvD/view


Entomophagy

- The use of insects as food by humans
- Practiced by 80% of nations with over 1000 

species consumed
- Beetles, cicadas, butterflies, crickets

Presenter
Presentation Notes
Entomophagy is the use of insects as food by humans. This practice occurs in many developing nations as a way to supplement their protein sources. Over 100 species of insects are consumed, the most common ones being beetles, cicadas, butterflies (caterpillars), and crickets. 



Why Eat Insects?

- Cultural

Photo courtesy of NPR, “All Things Considered”

Presenter
Presentation Notes
For many people eating insects is just part of their culture - they don’t consider it weird or gross. In places such as Thailand or Mexico, you can stroll down the streets of the city and see carts that sell insects to eat!



Why Eat Insects?

- Environmental
- Lower GHG emissions
- More easily reared
- Questions about what impacts taste

Presenter
Presentation Notes
Edible insects are beginning to be used in western nations as a way to lower our environmental impact. This is because, kilogram by kilogram, edible insects have a lower GHG output than cows, chickens, or pigs. Insects can also be more easily reared and reared using fewer resources because they are small. Their smaller size means they consume fewer resources while being reared. (From the UN 2013 report Edible Insects: Future Prospects for Food and Feed). Currently, what impacts the taste of the insect is being investigated to figure out how we can make insects more appealing. 



Experiment

- Feed mealworms either (insert vegetables for 
experiment here)

- Document development over time 
- Social Media Assignment

- Taste mealworms!

Presenter
Presentation Notes
Have students who have shellfish allergies talk to you. They should NOT try the mealworms due to similarities between shellfish and insects; they may be allergic to insects. If you complete this experiment multiple years in a row, you can create a video detailing how to cook the insects for students to watch!
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