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Incredible Invertebrates!
Intriguing lifestyles of the weird and spineless
Overview
Why are insects and other invertebrates important for life on Earth? In this lesson, students will explore differences and similarities among invertebrates, with a focus on Michigan’s inhabitants. Students will practice classifying and identifying insects and other invertebrates and use that experience to generate predictions about what different invertebrates eat and where they live. Students will test their predictions and make discoveries about invertebrates using field guides and by collecting insects. These experiences will help each student to improve their abilities to classify organisms and think scientifically. Students will also develop a sense of how organisms interact with their environments.
The BEST plots are a great resource to facilitate these explorations, and this lesson connects to the Invertebrate Biodiversity protocol.

Objectives

At the conclusion of the lesson, students will be able to:
· List reasons why invertebrates are important for life on Earth

· Name some types of invertebrates in Michigan and across the world

· Recognize different body parts of invertebrates

· Practice different ways that scientists collect data
· Classify invertebrates (to a variety of levels, e.g. by order, by number of legs) 
· Observe characteristics of different invertebrates

· Describe some similarities and differences in body parts and the relative sizes of body parts across different invertebrates

· Practice making predictions, observations and conclusions

· Practice recording data

· Practice summarizing data in graphs and charts

Length of Lesson

Two to three 45-minute class periods. Break points are suggested in the lesson.

Grade Levels

K-4, modifications for each grade level discussed throughout lesson
Standards covered

INQUIRY

K-7 Standard S.IP: Develop an understanding that scientific inquiry and reasoning involves observing,
questioning, investigating, recording, and developing solutions to problems.
Standards covered continued

S.IP.E.1 Inquiry involves generating questions, conducting investigations, and developing solutions to
problems through reasoning and observation.
S.IP.00.11 Make purposeful observation of the natural world using the appropriate senses.
S.IP.00.12 Generate questions based on observations.
S.IP.00.13 Plan and conduct simple investigations.
S.IP.00.14 Manipulate simple tools (for example: hand lens, pencils, balances, non-standard objects for
measurement) that aid observation and data collection.
S.IP.00.15 Make accurate measurements with appropriate (non-standard) units for the measurement tool.
S.IP.00.16 Construct simple charts from data and observations.
S.IA.E.1 Inquiry includes an analysis and presentation of findings that lead to future questions, research,
and investigations.
S.IA.00.12 Share ideas about science through purposeful conversation.
S.IA.00.13 Communicate and present findings of observations.
S.IA.00.14 Develop strategies for information gathering (ask an expert, use a book, make observations,
conduct simple investigations, and watch a video).
S.RS.03.15 Use evidence when communicating scientific ideas.
CONTENT

L.OL.01.13 Identify the needs of animals.

P.PM.02.12 Describe objects and substances according to their properties (color, size, shape, texture,
hardness, liquid or solid, sinking or floating).

P.PM.02.13 Measure the length of objects using rulers (centimeters) and meter sticks (meters).

L.OL.03.42 Classify animals on the basis of observable physical characteristics (backbone, body
coverings, limbs).

L.EV.03.12 Relate characteristics and functions of observable body parts to the ability of animals to live in
their environment (sharp teeth, claws, color, body coverings).
L.EV.04.21 Identify individual differences (color, leg length, size, wing size, leaf shape) in organisms of
the same kind.

L.EV.04.22 Identify how variations in physical characteristics of individual organisms give them an
advantage for survival and reproduction.
Materials 

· Pictures of invertebrates*
· Invertebrate sorting cards*
· Introductory PowerPoint*
· Invertebrate Guide

· kbsgk12project.kbs.msu.edu/blog/2011/09/14/biomass-and-biodiversity-protocols/
· Field guides to insects & other invertebrates
· Can check these out from KBS

· Online field guides:

· insectidentification.org
· bugguide.net
· Coloring materials (crayons, markers, colored pencils)
Materials for optional activities:
· Terrarium or other container for holding insects 
· Instructions to build your own at end of lesson
· Discussion questions worksheet & Observations worksheet*
· Sweep nets (can check these out from KBS)
· Rulers
* available at kbsgk12project.kbs.msu.edu/blog/2011/09/14/best-plots-lesson-plans/
Background
Invertebrate organisms all lack a backbone. Invertebrates include worms, jellyfish, sea urchins, crabs, spiders, and insects. Invertebrates are much, much more common than vertebrates, including humans. In fact, invertebrates make up about 97% of all animal species!
Insects and other invertebrates are essential for any healthy ecosystem.  Invertebrates in our BEST plots and fields near you aerate the soil, eat plant pests, pollinate flowers, and provide food for other organisms such as birds and small mammals. Of course, invertebrates can also be pests by destroying crops or transmitting diseases.
Activities of the session
PART 1

(first 45-min class period)
1. Introduction (20-25min)
a. Present the Insect Intro PowerPoint presentation to:

i. explain why insects and other invertebrates are important for life on earth

ii. give a brief overview of different kinds of insects and other invertebrates

iii. provide examples of common insects and other invertebrates found in Michigan
iv. provide examples of some impressive insects and other invertebrates found around the world

v. review the body parts of insects and other invertebrates

2. Color an invertebrate! (15-20min)

a. Each student gets a picture of an invertebrate.
i. You can use all different invertebrates or you can repeat a few invertebrates throughout the room.

b. Instruct students to color the main body parts as follows: (you can pick you own colors)

i. Red = legs

ii. Blue = abdomen
iii. Orange = head

iv. Green = antennae

v. Purple = eyes

vi. Yellow = wings
vii. Brown = body segment

viii. Black = thorax (only insects have a thorax)
PART 2


(second, and potentially third, 45-min class period)
 
3. Invertebrate compare & contrast (15 min)

a. Have students get into pairs or small groups and discuss:  
[Can use Discussion questions worksheet if desired]
Note: Pick and choose among these questions as appropriate for your grade level and class.
i. How is the presence or absence of body parts the same or different among their invertebrates?

ii. Compared to the body size, which invertebrate has the longest legs? The shortest legs?
iii. Compared to the body size, which invertebrate has the longest antennae? The shortest antennae?
iv. Compared to the head size, which invertebrate has the biggest eyes? The smallest eyes?

v. Which invertebrate has the biggest mouthparts? The smallest mouthparts?

vi. Have students share their findings and invertebrate picture with the class. 

1. If there are lots of different invertebrates in the classroom, you could display a few examples. 

2. If there are lots of repeats of invertebrates in your classroom, you could have 1 student share 1 finding about that invertebrate and then invite other students with the same invertebrate to share a second finding.
vii. Have students sort invertebrates into groups.


1. Provide each small group with a full set of invertebrate pictures.

2. Classification criteria can vary by grade level, class, and student group. You can allow students to develop their own categories or you can provide some examples (e.g., 0 legs, 6 legs, 8 legs, more than 8 legs; winged or wingless; insects or other invertebrates).

3. Have a few groups share how they categorized their insects and nwhy they chose those categories, if they picked their own.

(Optional Extension) Math, Measurements tools & Graphing: 


Have your students use rulers to measure different parts of their invertebrate. Have them


compare sizes of body parts within their invertebrate. Ex: Is the head smaller


than the abdomen? Are all the legs the same length?



To measure curved or bent legs:




a) Use string to trace along the leg. Then straighten out the string and lay it




along the ruler. 



b) Use the ruler to measure each straight part of the leg and then add up the




measurements to get the total length of the leg.


Make a chart of leg length for each of the invertebrates in your classroom. You could use



small pictures of each invertebrate along the horizontal axis of the graph.
4. Make predictions (10 min)

a. Have students make predictions about the following:

[Can use Discussion questions worksheet if desired]
i. What do you think your invertebrate eats?

1. Explain how your invertebrate’s body parts could help it to eat these items.

ii. Where do you think your invertebrate lives? In the ground, in grass, in trees? In dry places? In wet places?

1. Explain how your invertebrate’s body parts could help it to live in this place.

5. Research the answers (20 min without extensions)
a. Using resources

i. Students use Invertebrate Guide (part of Invertebrate Biodiversity Protocol) to find out where their invertebrate lives and what it eats

1. Advanced extension: Also use field guides (available from KBS), library books, or online resources (see suggested links in Materials section) to find out additional information

ii. Class discussion, small group discussion, or individual writing assignment

1. Students reveal the name of their invertebrate, what it eats, and where it lives. You may challenge students to explain how particular body parts may help their invertebrate to eat those foods and live in that habitat.

(Optional extension) Writing and Art:

Students draw pictures of their invertebrate in its habitat write captions under the pictures to describe where the invertebrate lives and what it eats. Students could add other details about the invertebrate’s predators or how the invertebrate interacts with other members of its same species or with other species.

Students could develop a story of its invertebrate’s life modeled after Eric Carle books, such as The Very Hungry Caterpillar, The Grouchy Ladybug, The Very Busy Spider, The Very Quiet Cricket, and The Very Lonely Firefly.
b. (Optional Extension) Making observations

Could use this in addition to or instead of “Using resources” to research the answers
i. Collect insects and plant materials from your BEST plot or a nearby field.
ii. Use sweep nets (check out from KBS) to collect insects.

1. For each sweep, swing net through tops of plants in one direction (from right to left or from left to right). Angle opening of net slightly down so top of net opening hits plants before bottom of net opening.
2. Take 3 sweeps.
3. Then quickly move the net through the air to move all of the invertebrates to the bottom of the net bag. Grasp the net bag about halfway down to close the invertebrates in the net.
iii. Empty invertebrates into a terrarium or other container.
1.  Make sure container has:
a. A variety of plants (can take 1-inch clips of different plants from edge of a BEST plot or nearby field)
b. A small, damp sponge or paper towel
c. Air holes (small enough that insects won’t escape)
d. See “Instructions for Classroom Invertebrate Habitat” below in Resources section.
2. Only keep invertebrates in the classroom for 1-3 days. Then release.
iv. Try to identify the invertebrates collected using the BEST plot Invertebrate Guide and/or field guides and other resources
v. Students observe invertebrate behavior.
1. Try to notice 
a. Where different invertebrates spend their time (dry or moist areas, in the soil or on the plants).
b. What different invertebrates eat (Warning: they may eat each other, especially if you leave them in the container for more than a few days).
c. What different invertebrates are doing (sitting still, climbing, digging).
2. Use the Observations worksheet to record what students see each time they visit the container
vi. Discuss the observations students made as a class. 
1. What questions could they answer by making these observations? 
2. What questions could they not answer from these observations? Why might that be? 
3. What new questions can they come up with now that they have made some observations?
Assessment

Given multiple invertebrate pictures, ask students to categorize invertebrates into different groups 
(e.g., 0 legs, 6 legs, 8 legs, more than 8 legs; winged or wingless; insects or other invertebrates; by order as seen in the Invertebrate Guide).

Students fill out the Discussion questions worksheet.

Students write a conclusion on “What we learned” from the observations of the in-classroom insects.
Resources
Instructions for Classroom Invertebrate Habitat 

Option 1:

To a clear 2-liter bottle, add a paper towel in bottom of bottle, a damp sponge, and a variety of sticks and plant material. Cover the bottle opening with fine mesh and tighten with a rubber band so insects do not escape.

Option 2:
Get a Styrofoam box with lid. To make a viewing window, cut a large opening the lid and cover with plastic wrap. To provide insects with air and moisture, cut a large opening in the side of the box and cover with fine mesh. Inside the box, include a source of water (e.g., damp sponge), food (e.g., plant cuttings), and shelter (e.g., egg carton, bark pieces).
Detailed directions and pictures are available here: http://www.bugsed.com/fact_sheets/make_own_bugbox.html
Relevant Online Lessons

· Sorting, classifying and comparing insects

· K-2
http://www.orkin.com/downloads/lesson-plans-k-2.pdf
· 3 & 4
http://www.orkin.com/downloads/lesson-plans-grades-3-and-4.pdf
· Learning about different feeding strategies and mouthparts in insects

· http://www.orkin.com/downloads/feeding-frenzy.pdf
· Comparing human and insect sense of sight, hearing and smell

· http://www.orkin.com/downloads/feeling-buggy.pdf
· Understanding insect camouflage by designing your own insect

· http://www.orkin.com/downloads/camouflage.pdf
· Observing insect behavior

· http://www.orkin.com/downloads/youre-on-insect-camera.pdf
· Students use their understanding of insects to create their own

· http://www.orkin.com/downloads/create-an-insect.pdf






Lesson developed by: GK-12 Fellows Kate Steensma and Alycia Lackey 


