TEKS-Based Activity for Grade 4

WhatOdHappening to Our Caterpillars?

Description:

In this activity, students observe the changes taking place as caterpillars begin to
pupate and learn that the pupa represents the next stage of the life cycle of the
butterfly.

Note: This activity should be conducted only after all or most of the caterpillars
have changed into chrysalises.

Time Frame:
1 lesson (45 minutes)
Correlation to Texas Essential Knowledge and Skills:

During this activity, students will be exposed to the following Texas Essential
Knowledge and Skills:

Note: Some TEKS statements below end with a ; or and and nothing thereafter—
this indicates that further TEKS statements follow but are not included here.

(4.6) Science concepts. The student knows that change can create recognizable
patterns. The student is expected to:

(A) identify patterns of change such as in weather, metamorphosis, and
objects in the sky;

Note: The TEKS listed here are the main content TEKS for this activity;
however, this activity may also cover additional content and process skills
included in other TEKS.

Materials:

Poster of the butterfly’s life cycle

Hand lens (1 per student)

Chrysalis or caterpillar habitat (instructions and materials described in the
Materials Notes below)

Student journals

Materials Notes:
Milkweed plants and leaves

Milkweed seeds are commercially available for several varieties of milkweed plants
through Monarch Watch at the University of Kansas (see resources listings in this
activity). Plants are also available through many nurseries. Leaves may be collected
and kept for four or five days in the refrigerator for convenience.
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Note: For this activity, you can either purchase chrysalises or purchase Monarch
caterpillars and let students observe developmental change from caterpillar to
chrysalis. Both chrysalises and caterpillars are available at biological supply
companies. Be sure to plan the delivery of the chrysalises or the caterpillars
accordingly.

Caterpillars

Ideally the caterpillars should be only a few days old so students can observe the
molting process more than one time. Monarch caterpillars are available only
during certain months. Painted lady butterflies may be ordered any time of the
year and should arrive with a food source.

If you choose to order caterpillars, you must establish a caterpillar habitat. To
do so, assemble the following materials:

Baby food jars or other small, clear containers with lids (1 jar per
caterpillar)

White tissue wrapping paper

Small twigs

Small watercolor paintbrush

Milkweed leaves

Punch holes in the lids of the containers, and then place a circle of white tissue
wrapping paper inside the lid. The tissue should extend beyond the lid when the
lid is screwed onto the jar. Wedge a small twig into each container for the
caterpillar to climb on up to the tissue.

Transfer the caterpillars into the containers using a very small paintbrush to
gently lift and roll the caterpillar into the container. To do this, place the
paintbrush very close to the caterpillar’s head and roll the paintbrush away from
its head to get the caterpillar on the brush. Reverse the motion to transfer the
caterpillar to the container. Add milkweed leaves, which will need to be changed
daily, and screw on the lid.

Chrysalises

Order or purchase Monarch chrysalises from a biological supply company. You
will need to prepare chry salis and butterfl y habitats. Assemble the following
materials:

Aquarium, net cage, or picnic dome
Grosgrain ribbons or strips of paper towel
Tape

Quart-sized jar lid or petri dish

Thin sponge

Sugar water

Fresh fruit

To prepare the chrysalis habitat, tape wide grosgrain ribbon or strips of paper
towel to the sides of the aquarium. These rough surfaces provide traction for the
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butterflies to grip while they pump out their wings after emerging from the
chrysalis. Begin by very gertly removing the chrysalises from the containers in
which they arrive, then attach them to one of the ribbons or paper towels. Cover
the aquarium so that the butterflies will be contained.

Once the butterflies emerge they will need to be fed. Use a quart-sized jar lid or a
petri dish and cut a thin sponge so that it fits tightly inside the lid. Prepare a
solution made of sugar water (one part sugar to four parts water). Moisten the
sponge with the solution, keeping the sponge moist, but not letting it spill over.
Butterflies also enjoy slices of fresh fruit, such as apples or oranges, or fresh
flowers, such as clover. Monitor the food source daily for mold. If mold growth
appears rinse the sponge in hot water and then return it to the habitat moistened
with fresh sugar water. Moldy fruit or flowers should be discarded and replaced.

Butterflies can be released into an environment with a good food source. If
butterflies are to be kept for long periods of time, they might be kept in a large
screened container or garden area. Monarch butterflies will live for about eight
months if they are hatched in late summer.

Responsible Use of Live Animals in the Science Classroom:

These guidelines are part of the National Science Teachers Association’s Position
Statement “Responsible Use of Live Animals and Dissection in the Science
Classroom,” adopted by the NSTA Board of Directors in June 2005. The full
statement is available online at www.nsta.org/positionstatement&psid=44.

NSTA supports the decision of science teachers and their school or school district
to integrate live animals and dissection in the K—12 classroom. Student
interaction with organisms is one of the most effective methods of achieving
many of the goals outlined in the National Science Education Standards (NSES).
To this end, NSTA encourages educators and school officials to make informed
decisions about the integration of animals in the science curriculum. NSTA
opposes regulations or legislation that would eliminate an educator's decision-
making role regarding dissection or would deny students the opportunity to learn
through actual animal dissection.

NSTA encourages districts to ensure that animals are properly cared for and
treated humanely, responsibly, and ethically. Ultimately, decisions to incorporate
organisms in the classroom should balance the ethical and responsible care of
animals with their educational value.

While this position statement is primarily focused on vertebrate animals, NSTA
recognizes the importance of following similar ethical practices for all living
organisms.

Including Live Animals in the Classroom

NSTA supports including live animals as part of instruction in the K—12 science
classroom because observing and working with animals firsthand can spark
students' interest in science as well as a general respect for life while reinforcing
key concepts as outlined in the NSES.
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NSTA recommends that teachers

¥ Educate themselves about the safe and responsible use of animals in the
classroom. Teachers should seek information from reputable sources and
familiarize themselves with laws and regulations in their state.

¥ Become knowledgeable about the acquisition and care of animals
appropriate to the species under study so that both students and the
animals stay safe and healthy during all activities.

¥ Follow local, state, and national laws, policies, and regulations when live
organisms, particularly native species, are included in the classroom.

¥ Integrate live animals into the science program based on sound
curriculum and pedagogical decisions.

¥ Develop activities that promote observation and comparison skills that
instill in students an appreciation for the value of life and the importance
of caring for animals responsibly.

¥ Instruct students on safety precautions for handling live organisms and
establish a plan for addressing such issues as allergies and fear of
animals.

¥ Develop and implement a plan for future care or disposition of animals at
the conclusion of the study as well as during school breaks and summer
vacations.

¥ Espouse the importance of not conducting experimental procedures on
animals if such procedures are likely to cause pain, induce nutritional
deficiencies, or expose animals to parasites, hazardous/toxic chemicals,
or radiation.

¥  Shelter animals when the classroom is being cleaned with chemical
cleaners, sprayed with pesticides, and during other times when
potentially harmful chemicals are being used.

¥ Refrain from releasing animals into a non-indigenous environment.

Background Information for the Teacher:

This activity provides examples of constancy and change in the life cycle of the
monarch butterfly. Every butterfly goes through a four-stage life cycle called
metamorphosis. The four stages are egg, larva (commonly called a caterpillar),
pupa, and adult. The monarch butterfly lays its eggs on the leaves of milkweed
plants.

About a month after the larva leaves the egg, it becomes an adult. The larval, or
caterpillar, stage lasts about two weeks. During this time, the caterpillar will shed
its skin, or molt, about five times. The caterpillar is usually lighter-colored just
after it sheds its skin and may even have a different pattern of markings. Each
time the old skin has been shed, the caterpillar returns to eating milkweed leaves.
The milkweed plant supplies food for the caterpillar throughout this stage of
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development. Though the caterpillar may eat all of the leaves on a milkweed
plant, the plant grows new leaves.

During the pupa stage, the caterpillar will encase itself in a chrysalis to undergo
another metamorphosis and change into a butterfly. The pupa does not eat. It is
outwardly inactive, but a lot is going on inside. The pupa stage can last from a
few days to many months for some butterflies. The pupa stage for monarch
butterflies is about two weeks. The emergence of the adult butterfly completes
the metamorphosis of the caterpillar. The monarch butterfly will emerge and feed
on the flowers of the milkweed plant.

An organism’s eating habits can be an example of constancy. Butterflies are
constant in the type of plants they visit. Butterflies are attracted to specific
flowers and to the smell and taste of specific plants. They will lay their eggs only
on these plants. Butterflies taste plants by scraping a leaf with their back feet.
They can also smell with their antennae and proboscis.

Monarch butterflies will lay their eggs on the milkweed, and the new caterpillars
will use it as a food source. Monarch caterpillars can use many varieties of
milkweed plants, including the common broad-leaved milkweed, butterfly weed,
swamp milkweed, labriform milkweed, whorled milkweed, and woolly-pod
milkweed. Milkweed plants have similar properties in that they have milky sap
and fruit pods packed with silky fuzz that carries the seeds on the wind. The plant
may grow from the seed or from a cutting.

Note: Monarch caterpillars eat only certain kinds of milkweed, some of which
are mentioned in this activity. If you wish to use other kinds of caterpillars and
butterflies, such as the painted lady, please research the appropriate types of food
for those insects and modify the activity when necessary.

Glossary of Butterfly Terms
Abdomen—the last section of a butterfly’s body.

Antennae—a pair of thin movable organs on the butterfly’s head used for
touching and smelling.

Caterpillar—the larva of a butterfly.

Chry salis—the pupa of a butterfly.

Head—the first of the three sections of the butterfly’s body.

M etamor phosis—series of changes from egg to larva to pupa to adult.
M olt—the shedding of skin as the caterpillar grows and changes.

Nectar—the sweet liquid produced by flowers that attracts birds, bees, and
butterflies.

Proboscis—the long, thin organ of a butterfly that is used for sipping nectar.

Prolegs—small thick legs that caterpillars use for moving about. They are not
present in the adult butterfly.
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Pupa—the stage where an organism changes from a larva into an adult.

Spiracles—a series of breathing tubes located along each side of the thorax and
abdomen.

Tentacles—a pair of thin, movable organs on the caterpillar used for touching
and feeling.

TruelegsN legs on caterpillars that become the adult butterfly’s legs. These are
not the same as the prolegs.

Thorax—the middle of the three sections of the butterfly’s body.

Advance Preparation:

Photocopy necessary pages and assemble a journal for each student. Each student
journal is composed of two daily calendar pages and one page of each of the
following: Chrysalis, Butterfly, and Butterfly Life Cycle. Each journal should
have a total of seven pages. These pages are located at the end of this activity.

Procedures:

1. Place students in small groups and distribute the hand lenses.

2. Have students use the hand lenses to carefully observe the chrysalises. In their
small groups students should discuss what they observe about the chrysalises.
Use the life-cycle poster to show the class that the caterpillar has entered the
next stage in its life cycle to become a butterfly.

SAFETY: Studentsshould bereminded that the chrysalises ar e delicate and must
behandled carefully. Chrysalises may not betaken out of the containers nor should
the container be shaken or dropped.

3. Students should draw the chrysalis on the daily calendar pages, as well as on
the Chrysalis page of their journals.

4. Lead the class in a discussion about what has happened to the caterpillar and
how it has now become a chrysalis. Ask students to describe what they
noticed about the chrysalises. Lead them to include descriptions about color,
position, size, movement, or any other descriptions they might have. This
information should be recorded on the Chrysalis page of their journals.

5. Students should continue to observe the chrysalises in the butterfly habitat on
a daily basis, determining whether the chrysalises are the same as yesterday
or noting how they have changed. Students should record these observations
on the Daily Calendar pages of their journals.

Note: The chrysalises will become transparent, showing the developing butterfly
inside. As the time approaches for the butterflies to emerge, assist the students in
noticing the developmental changes if they do not notice them on their own.
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6. Once the butterflies emerge from the chrysalises, have students observe and
record their observations in their journals. Ask students to share their
observations of the butterflies in a class discussion.

SAFETY: Caution studentsthat milkweed leaves can be poisonous and that they
should not put any part of the plant in their mouths. Students should wash their
hands after touching milkweed.
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JournalN Daily Calendar

Week of to

Observations Observations Observations

Observations Observations Weekly Observations

What I know.

What I learned.

Charles A. Dana Center at The University of Texas at Austin 8




TEKS-Based Activities Grade 4N What!s Happening to Our Caterpillars?

JournalN Chrysalis

Draw your chrysalis.

Describe your chrysalis.
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JournalNButterfly

Draw your butterfly and label its body parts.
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JournalNButterfly Life Cycle

In the boxes below, draw pictures showing the sequence of the life cycle of the butterfly
starting with EGG in box 1. Below each picture, describe the change that occurs in that
life-cycle stage.

1. EGG 2.
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