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1. Read additional books and pamphlets on insects. Add these to your record. 

2. Attend meetings on insects held in your area that are sponsored by local Colorado State
Extension offices, libraries and schools. Report on these in your record book. 

3. Learn more about the methods used to control pest insects. Find out something about
Integrated Pest Management (IPM) and how it is applied to manage a problem with a local
pest insect. Report what you have learned.

4. Practice using the identification key from the University of Kentucky until you can correctly
identify the scientific order to which all the specimens in your collection belong. The key can
be found at https://entomology.ca.uky.edu/sites/entomology.ca.uky.edu/files/stfairorder.pdf. 

5. Keep a record of things you learned in this unit. Particularly important are things you think
would be most useful for other 4-H Level 2 members to know. Share your experiences with
others involved in earlier units of entomology and record in your record sheets any materials
that you have bought or made used to create your insect collection.
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If you are in Level 2 - Unit 3 complete the following activities.
Activity 1
Study the life history of one beneficial insect found in your area. Learn about its habits and
describe what benefits this insect produces. Record the information below.
 
A Beneficial Insect
Common name of the insect: __________________________________________

Scientific order in which the insect is included: ____________________________________

Give a brief description of the insect you chose for special study:
How big is it? _____________________________________________________________

How would you describe its coloration or markings?
_________________________________________

What kind of mouthparts does it have? __________________________________________

What kind of wings does it have? ______________________________________________

Any other interesting features of this insect? _____________________________________

What are the beneficial habits of this insect?
________________________________________________________________________
________________________________________________________________________

What can be done to conserve and encourage this insect?
________________________________________________________________________
________________________________________________________________________

How does this insect develop (check one)?

         Simple metamorphosis (Egg-Nymph-Adult)

         Complete metamorphosis (Egg-Larva-Pupa-Adult)
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Activity 2
Study the life history of one pest insect found in your area. Learn about its habits and
describe why it is considered to be a pest. Investigate control measures, including biological
controls and insecticides if appropriate. Record the information below.
 
A Pest Insect
Common name of the insect: __________________________________________

Scientific order in which the insect is included: ____________________________________

Give a brief description of the insect you chose for special study:
How big is it? _____________________________________________________________

How would you describe its coloration or markings?
________________________________________________________________________

What kind of mouthparts does it have? __________________________________________

What kind of wings does it have? ______________________________________________

Any other interesting features of this insect? _____________________________________

What are the insect’s damaging habits that make it a pest?
________________________________________________________________________
________________________________________________________________________

What can be done to control or manage this insect? You may wish to include information on
biological, cultural, and chemical controls.
________________________________________________________________________
________________________________________________________________________

How does this insect develop (check one)?

         Simple metamorphosis (Egg-Nymph-Adult)

         Complete metamorphosis (Egg-Larva-Pupa-Adult)
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Activity 3
Fill in the outline about five insects that live in your area. Give their common name. Identify
the scientific order they are in and describe what they eat and how they live. At least one
insect/order should be developed in water and one should have incomplete metamorphosis
(egg-nymph-adult). Record this information on the table below.

Activity 4
For this level (Unit 3) you are asked to make an insect collection of at least 50 but not more
than 100 insects. Pin and display insects. Include specimens from at least six different
scientific orders, including one that develops in water (Trchoptera/caddis flies,
Plecoptera/stone flies, Odonata/dragon flies, or Ephemeroptera/may flies) and one with
incomplete metamorphosis. Label the pinned insects describing when and where you found
newly collected insects for this level. 
Number of insects in your display: ______ Number of scientific insect orders: ______ 
Refer to: https://entomology.ca.uky.edu/sites/entomology.ca.uky.edu/files/stfairorder.pdf

Activity 5
Record in your e-Record expense sheets any materials that you used to create your insect
collection like the following:  Insect Net                            Killing Jar                    Pinning Block 
                                                 Spreading Board                Display Case
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Make an insect collection of at least 75 but not more than 125 insects. At least eight scientific
orders should be represented. Pin and display insects in accordance with manual directions.
Use purchased or homemade display boxes approximately the standard size indicated in the
exhibit requirements. Regular insect pins are required. All new insects collected as part of
Unit 4 must be labeled detailing when and where they were found. Do a minimum of eight
activities of any combination from the Teaming with Insects manual and/or this section of the
Entomology Workbook.

In Activity 1, discover more about external insect anatomy by labeling a grasshopper’s parts.
Activity 2 is a virtual beetle dissection. Activity 4 is about integrated pest management. Learn
about biological controls of insect pests using insects that live off of or eat other insects. 
In Activity 5, you will experiment around with which foods ants are most attracted to. Activity
6 is working on your collection. Lastly, report on at least three “Dig Deeper” special activities
in the Teaming with Insects Level 2 manual that you completed and include them in the e-
Record before the story. You can use the “Dig Deeper” sheet on page 25.

In this level (Unit 4), you will learn more about external insect anatomy from Activity 1 and
more about using predator or parasitic insects as a biological control in Activity 2. You can
also make a special collection in this unit. For example, insects that show camouflage, insects
from a single site or habitat, beneficial insects, crop pests, or specialize in one type of insect
that has variable features, like the “miller moth.”
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Project Outline for Completion of Level 2 - Unit 4

Suggested Additional Level 2 - Unit 4 Activities
1. Forensic entomology: Investigate insects that colonize meat at different stages of decay.
Place some kind of meat outside, secured to the ground with chicken wire. Check on the
meat over several days or weeks. Record the insects observed during the decay process.

2. Lady beetles and mantids are good examples of biological control. 
Spend some time observing them and watch what they eat, how active 
they are, and where they occur most commonly. You may want to 
temporarily take your study indoors for no longer than a day or two,
so you can make better observations. 

3. Insects often end up in the news in one way or another. Look online to see if you can find
any news articles, cartoons or other items that feature insects. Make a scrapbook and report
on what you found.



Activity 1
Internal Insect Anatomy
Let's explore anatomy using an insect that everyone is familiar with: the grasshopper.
Examine the diagram below to learn what each body part is called.
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Image from Virginia Cooperative Extension Gardener Handbook
Chapter 3: Entomology

https://pressbooks.lib.vt.edu/emgtraining/chapter/3/.

How do insects smell and feel? Insects use their antenna at the front of their head to smell
the air and feel objects in front of them. 

How do insects see? Insects have two large compound eyes made of many small lenses
which allows them to see colors and movement. Did you know insects have more than two
eyes? They also have three smaller eyes at the front of their heads called an ocellus. These
eyes are much more simple and can only see light and dark. 

Hindwing 
Forewing 

Tympanum 

ABDOMEN THORAX 

-------------- ---

HEAD 

Femur 

Tibia 

Tarsus 

https://pressbooks.lib.vt.edu/emgtraining/chapter/3/


Activity 1 Continued

How do insects hear? Most insects have a tympanum right behind their back leg to detect
sound waves. 

How do insects breathe? Insects don’t breathe through their mouths like we do. Instead, they
have small holes along the side of their abdomen called spiracles. These holes allow air to
enter and travel through tubes inside the body. 

The legs of all insects are attached to the thorax, 
the middle segment of the body. 

Insects have two pairs of wings, and both are also 
attached to the thorax. The thorax has a lot of parts 
attached!

                                                                                        On some insects, such as beetles, it may
                                                                                        be difficult to see where the legs are           
                                                                                        attached, but when you separate the
                                                                                        body parts, you will find the legs are still
                                                                                        on the thorax.

Notice how even the larva of insects still follow the 
same body plan! The three hard legs are attached 
to the thorax. Here, the larva have some additional 
“legs” on the abdomen. These are not true legs, as 
they are lost when the larva becomes an adult.
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Activity 1 Continued

Now that you are an anatomy expert, let's label this grasshopper! Draw lines to each body
part and label everything shown in the cartoon drawing two pages ago. (Some parts like the
ocellus and tympanum may be hard to see, so do your best to label as close as you can to
the right area.) Label all the parts in the word bank.

Word Bank
    antennae                 compound eye               femur                       ocellus              spiracles
    tarsus                       tibia                                 tympanum               wings
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Image Sources
https://pressbooks.lib.vt.edu/emgtraining/chapter/3/ 
Previous Colorado 4-H Entomology manual (1996)
https://www.rawpixel.com/image/9232083/yellow-grasshopper-png-transparent-
background (free image license to use)
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https://askabiologist.asu.edu/sites/default/files/games/beetle-dissection/play.html
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https://extension.entm.purdue.edu/radicalbugs/default.php?page=biological_control
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