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DAY ONE: Invertebrate & Vertebrate Metamorphosis

Lesson Plan: Life Cycles of Frogs, Dragonflies, and Butterflies
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For many creatures, the transformation from infant to adult is a gradual
process. In many mammals and birds, for example, development unfolds
over the course of years. This is not to say that the transformation is
‘constant. The color of a young birds plumage often changes when the
bird molts, and human children periodically experience growth spurts.
However, none of the changes that occur in these animals is as dramatic
as the metamorphosis that takes place between the larval stage and
adulthood in amphibians and most insects.

What' so remarkable about the process of metamorphosis is that the
same animal at each stage looks and behaves nothing alike. Bullfrog
larvae, better known as tadpoles, are strict herbivores, while adult
bullfrogs are carnivorous. Tadpoles, at least before they grow legs, look
‘more like fish than frogs. In fact, they even breathe with gills. Adult
frogs, by contrast, have powerful back legs and webbed feet and
breathe with lungs.

Like bullfrog tadpoles, dragonfly larvae, called nymphs, are fully
aquatic. The nymphs lack the long slender wings of their adult
‘counterparts and, like tadpoles, acquire oxygen from the water through
gills. Similarly, monarch butterflies undergo dramatic changes in their
transition from larva to adult. Both phases are highly specialized and
very different from each other. While the larva is specialized for eating
and growing, gaining as much as 2,700 times its original weight, the
adult only sips nectar as it searches for mates and good locations to lay
eges.

The level of specialization of the larval and adult phases of these
animals suggests a reason for metamorphosis. Many scientists
hypothesize that specialization minimizes competition between larvae
and adults and thus allows these species to exploit their environment
more effectively than other animals.






taken from http://www.teachersdomain.org/resources/tdc02/sci/life/cyc/metamorph/index.html
Lesson Plan was modified to Animal Metamorphosis Webquest

Overview

This lesson deepens students' understanding of the similarities and differences in the life cycles of organisms. Students use a video to study the developmental stages of frogs, dragonflies, and butterflies. They compare insect and frog life cycles to each other.

Objectives

· Understand that all animals have a life cycle that includes being born, developing into an adult, reproducing, and eventually dying

· Understand that the details of life cycles vary from one organism to another

· Observe the changes that occur during the growth and development of insects and frogs

· Sequence the stages of life of selected animals

Grade Level: 2-5

Suggested Time

· Two 30- to 40-minute blocks

Multimedia Resources

· Metamorphosis: Change of Plans QuickTime Video

Materials

· Life Stages Cards PDF Document

· Scissors

· Glue

· Colored paper

Optional Activity (one of the following)

· Fertilized chicken eggs, incubator

· Butterfly larvae, shelter, food

· Frog eggs, small aquarium, aquarium rocks, water, food

Before the Lesson

· Print copies of the Life Stages Cards (PDF) handout.

· Order materials for the optional activity.

      

Carolina Biological Supply Company

      

800-334-5551

     

http://www.carolina.com/
The Lesson

Part I

Tell students that they are going to watch a video showing the changes that happen to several different organisms over the course of their life cycles. They will see a tadpole develop into a frog, a nymph develop into a dragonfly, and a caterpillar develop into a butterfly. Have students watch the Metamorphosis: Change of Plans video as a class or in groups of three. Tell them to pay close attention so they'll be able to describe the changes that occur. 

2. If you haven't already done so, divide the class into groups of three. Distribute one copy of the Life Stages Cards (PDF) handout to each group. Assign each person in the group a different animal represented in the handout: frog, dragonfly, or butterfly. Then have someone in the group cut along the dotted lines to separate the cards.

Have students watch the video again and then arrange the Life Stages Cards (PDF) in the correct order to show the life cycle of their animal. (Make sure they arrange the cards in a circle.) Instruct group members to explain the life cycles of the different animals to each other and discuss their similarities and differences. Finally, have students glue their cards to a piece of colored paper and draw arrows between the stages to show the cycle of life.

3. Have students watch the Metamorphosis: Change of Plans video one more time, listening for answers to the following questions about their animal:

· How long do the changes take?

· Where do the babies live? Where do the adults live?

· Do the babies eat different things than the adults?

4. As a class, discuss the questions above and those that follow:

· What physical changes must occur in order for an organism to be able to move to a different part of the habitat and begin eating different things?

· How are the life cycles of the three organisms similar? How are they different from one another?

· Why do you think the developmental stages of an organism are arranged in a circle?

· What are some ways in which metamorphosis helps the animals that undergo it?

· What is the difference between how you grow up and how a caterpillar grows up?

· Why do you think the caterpillar and butterfly are so brightly colored?

5. Refer to the stages in the human life cycle discussed in the previous lesson (Birth, Growth, and Development) and ask students if there are comparable stages in the life cycles of frogs, dragonflies, and butterflies. Which stages of frog or insect development might correspond to the child, teenage, and adult stages in the human life cycle? How does the development of frogs and insects differ from that of humans and animals like dogs, cats, and pigs? Point out that frogs and insects develop new body parts (like lungs and wings) and change body shape as they mature. This process is called metamorphosis.

6. Optional: Have students observe the development of chicks, butterflies, or frogs in the classroom.

DAY TWO: Mealworms

This lesson plan was adapted from: Following The Mealworm's Metamorphosis

An AskERIC Lesson Plan http://www.reachoutmichigan.org/funexperiments/quick/eric/mealworm.html
Submitted by: Faith M. Sohns

Endorsed by: Don Descy, Mankato State University

Date: May 20, 1997

GRADE LEVEL: Grades 1-4

GOAL:

The student will be able to recognize and describe the basic characteristics of the mealworm and provide a appropriate habitat for the mealworm.

OBJECTIVES:

1.The student will observe instinctive behavior of the mealworm and be able to explain it.

2.The student will list, on a sheet of paper, the stages of metamorphosis.

3.The student will list, on a sheet of paper, the color changes insect makes as it experiences stage changes.

4. The student will list the items used to set up the mealworm project and explain their functions.

BACKGROUND INFORMATION:

Mealworms are easy to maintain in the classroom because they require very little care. I caution you to use plastic, glass or metal as a container because they can chew right through cardboard and styrofoam.

Very little water is required because they are able to extract moisture from their food. Water can be supplied from small pieces of potatoes, apples, broccoli, or other fleshy fruits or vegetables. Be careful not to allow too much moisture in the environment.

Too much water will cause the bran to mold which will cause the mealworms to die. Another cause of death is too much exposure to light, mealworms move away from light and into darkness.

MATERIALS:

-Plastic yogurt containers, with lids . Enough for each child in the class.

-Wheat bran

-Potato

-Masking tape

-Marker

-Mealworms

-Magnifying glasses (plastic hand lenses enough for each child)

-Sketch paper and crayons

PROCEDURE:

1. The Egg. The mealworm egg is almost impossible to see so start the class with the mealworm larva. The larva can be purchased at any bait or pet store.

2. Habitat, Sweet Habitat. Explain to students that in order to grow happy and healthy mealworm beetles, they need to create a habitat complete with everything the mealworm will need to live.

A. Fill a yogurt cup with 3cm of wheat bran.

B. Using masking tape and a marker, label the container with your name or initials and date.

C. Select three mealworm larva of approximately the same size. Put them into the yogurt container.

D. Add a small piece of potato. You will want to add a new piece once a week.

E. To allow for ventilation, place a lid loosely on the container, and place them in a dark area in the classroom.

3. Watch and Wait. Time varies but you should see mealworm beetles in about a month. Each day take a couple minutes to observe what is going on in the mealworm environment and let the students record their observations in their journals, either with descriptions or pictures. Remember to replace the piece of potato when needed.

ASSESSMENT:

1. Look over the students journals.

2. Ask the student if they followed directions.

3. Have the student write what changes they saw during the mealworms metamorphosis.

DAY THREE: The Shape of Things to Come: 

Web Investigations About the Changing Shapes Around Us

Overview:

This portion of the webquest combines art, math, critical thinking and media literacy. Students are asked to look at the changing shapes around them in nature and the world in general. The webquest guides them through how shadows & light affects art and photography. The work of photographer André Kertész, visual artists Escher, Monet and the optical illusions from the Op Art period are highlighted.

Students are asked to examine how a “flip-book” is made. The same concept applies to animation by computer if dealing with “frames” in Fireworks. Flash allows shapes to morph from one form to another by tweening. The students will have already acquired some Flash skills during the course of the year before this webquest is undertaken. 

Student will also examine the legitimacy of photography in the Adobe Photoshop age. A Powerpoint  Presentation shows how you can create “chimeras” of different combinations of animal heads and bodies. Taken a step further, any photo can be altered digitally. How valid is the photograph as a legal or historical record? A rubric or photo-analysis guide is provided. These standards can be used to analyze the photos of Kertész.

This unit is meant to be constructivist. Students can work in their own pace and focus on one area. The tasks can be divided into groups or can be covered in two 45 minute blocks. Students should share and report on which areas they have focused.

DAY FOUR:  Developing a Story About Changing Shapes in Nature

All materials are provided on the Webquest. A storyboard template and FLASH will be needed. Follow procedures of the quest.  Students will prepare their images that will represent the metamorphosis of a specific animal- either invertebrate or vertebrate. It could either be a three stage (incomplete) or four stage (complete) metamorphic life cycle.

MATERIALS:

Storyboard four-square template (PDF), colored pencils, computer workstations, projector

DAY FIVE: Test Movie & Present: The Changing Shapes of New Things To Come!

Students are asked to analyze the mood they have created with color and sound for their metamorphosis movies. This day is an hands-on Flash workshop. Students will present their creations as a culminating event. This can also be broken into two 45 minutes blocks. 

MATERIALS:

Laptop, projector, workstations with Flash, Smartboard
