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Philosophy

Almost anyone who has spent time with children is struck by

the tremendous energy they expend exploring their world. They
ask “why” and “how.” They want to see and touch. They use their
minds and senses to explore the things they encounter and
wonder about. In other words, children are already equipped with
the basic qualities that make a good scientist.

The goal of the Science Companion curriculum is to respond to
and nourish children’s scientific dispositions by actively engaging
their interests and enhancing their powers of inquiry, observation,
and reflection. Learning by doing is central to this program.

Each Science Companion lesson incorporates interesting and
relevant scientific content, as well as science values, attitudes,
and skills that children in the elementary grades should begin

to develop. These “habits of mind,” along with science content
knowledge, are crucial for building science literacy and they are
an integral part of the Science Companion program. Be aware

of them and reinforce them as you work with children. With
experience, children will develop the ways they demonstrate and
use the following scientific habits of mind.

Habits of Mind

Wondering and thinking about the natural and physical world
Children’s curiosity is valued, respected, and nurtured. Their
questions and theories about the world around them are
important in setting direction and pace for the curriculum.
Children are encouraged to revise and refine their questions and
ideas as they gain additional information through a variety of
sources and experiences.

Seeking answers through exploration and investigation
Children actively seek information and answers to their questions
by trying things out and making observations. Children
continually revise their understanding based on their experiences.
Through these investigations, they learn firsthand about the
“scientific method.” They also see that taking risks and making
mistakes are an important part of science and of learning in
general.
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Pursuing ideas in depth

Children have the opportunity to pursue ideas and topics fully,
revisiting them and making connections to other subjects and
other areas in their lives.

Observing carefully

Children are encouraged to attend to details. They are taught to
observe with multiple senses and from a variety of perspectives.
They use tools, such as magnifying lenses, balance scales,

rulers, and clocks, to enhance their observations. Children use
their developing mathematics and literacy skills to describe,
communicate, and record their observations in age-appropriate
ways.

Communicating clearly

Children are asked to describe their observations and articulate
their thinking and ideas using a variety of communication tools,
including speaking, writing, and drawing. They learn that record
keeping is a valuable form of communication for oneself and
others. Children experience that working carefully improves one’s
ability to use one’s work as a tool for communication.

Collaborating and sharing

Children come to know that their ideas, questions, observations,
and work have value. At the same time, they learn that listening
is vitally important, and that exchanging ideas with one another
builds knowledge and enhances understanding. Children
discover that they can gain more knowledge as a group than

as individuals, and that detailed observations and good ideas
emerge from collaboration.

Developing critical response skills

Children ask, “How do you know?” when appropriate, and are
encouraged to attempt to answer this question when it is asked
of them. This habit helps develop the critical response skills
needed by every scientist.
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LIFE CYCLES

CLUSTER 4
BUTTERFLIES

Lesson

Butterflies:

15

Larger Caterpillars

A QUICK LOOK

Big Idea Overview

Children continue studying the life cycle of Painted Lady
butterflies. They become more familiar with caterpillars: how they
look, how they move, and how they behave. The children watch
caterpillars eating and observe their limbs and locomotion. They
also learn the caterpillar’s basic body parts. These observations will
help them compare and contrast caterpillars to the dramatically
different butterflies that emerge after metamorphosis.

All living organisms have

life cycles that include

being born, growing up,
reproducing, and, eventually,
dying. Physical growth and
change are natural parts of
the butterfly life cycle.

Process Skills Key Notes

« Comparing and contrasting o Teach this lesson four to six days after receiving the caterpillars.

» Observing » Most of the lesson should be taught during your regular

. Wondering science time. The feeding observations, however, can also be
set up as an ongoing activity in the Science Center.

e For more information about the science content in this lesson,
refer to the “Butterflies” section of the Teacher Background
Information.
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Lesson1 5 I

Standards and Benchmarks

xl NoTES

As they investigate the life cycle of the butterfly, children focus
on Life Science Standard C (Life Cycles of Organisms): “Plants and
animals have life cycles that include being born, developing into
adults, reproducing, and eventually, dying. The details of this life
cycle are different for different organisms.”’

While examining larger caterpillars, children develop the
Living Environment Benchmark 5B (Heredity), as they “...make
observations about how the offspring of familiar animals
compare to...their parents.”

Lesson Goals

1. Reflect on the caterpillars’ growth and activities to date.

2. Become familiar with important characteristics of Painted Lady
caterpillars, such as eating behavior, locomotion, and their
body parts, including the functions of these parts.

Assessment O ptiO n S Checklist: Observing and Describing

Teacher Assessment

(Lessons 5-6, 8, 11-12, 14-18, 21, and 23)

Look at the children’s writing and pictures in their science T
notebook. Apply the criteria on the Observing and Describing

checklist to determine their ability to make and communicate -
observations.

A. Observations, descriptions and drawings are accurate; they reflect
actual properties or events.

B. Observations, descriptions, and drawings incorporate details.

C. Uses multiple perspectives and senses when making observations

LIFE CYCLES | CHECKLISTS AND SELF-ASSESSMENTS | 23

Checklist: Observing and Describing
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Materials

Item
ExploraGear

Magnifying lenses

(optional)

Quantity Notes

1-2 per group To closely examine caterpillars. Use only if the
children are proficient with them.

Paintbrush, soft 1 To transfer caterpillars to and from vials (teacher
only).
Classroom Supplies
Colored pencils Class set To draw caterpillars.
Leaves of hollyhock, thistle, Several To feed to caterpillars.
and mallow (optional)
Leaves from several other 1 of each per group To see whether caterpillars will eat these plants

kinds of plants caterpillars
may eat

Previous Lesson

Index cards, 3" x 5"

or avoid them.

1 pack To record observations to post on the class
Butterfly Calendar.

Teacher Master “Butterfly
Calendar”

Curriculum Items

1 To display in classroom and post observations on.

Life Cycles Science Notebook, pages 60, 64-67

Book, Peterson First Guide: Caterpillars of North America*

Teacher Master “Butterfly Life Cycle Events”

Teacher Master “Caterpillar Measurement Sheet”

Checklist: Observing and Describing (optional)

* If this book is not available, you will receive a substitute that is appropriate for this lesson.

%1 NoOTES

¥ Preparation

U Write some questions on the blackboard for the children to
refer to as they observe how the caterpillars eat. You might
include the following:

e Do the caterpillars eat all the time? Most of the time? Not
very much?

* Do they eat quickly? Slowly?
» Do their jaws move up and down, or side to side?

e Are their jaws able to bite through hard objects (like
stems), or does the food need to be soft?

»  What types of food do they like best?

188 LIFE CYCLES LESSON 15
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U List additional questions for the children to refer to as they
observe how the caterpillars walk. Here are some possibilities: % 4 NOTES

* Do the caterpillars walk in a straight line?
» Do their bodies wiggle when they walk?
» How do their legs move?

» Do they move all of their legs at the same time? If not,
which legs do they move first?

U Make one copy of the Teacher Master “Caterpillar
Measurement Sheet” for each group of children, or use the
copies you made for the previous lesson.

Vocabulary

prolegs............... The five pairs of leg-like structures in
the rear of a caterpillar.

Teaching the Lesson

3 Engage

Introductory Discussion

Direct the children’s attention to the class Butterfly Calendar and
have them reflect on what they have noticed happening to the
caterpillars since the last lesson. You might discuss some of the
following points: T L T T T

Butterfly Calendar

e How much and how fast have the caterpillars grown?

» Is there any evidence of molting? (The discarded molts look like e

. [su \kMonday [Tuesday [Wednesday [Thursday |Friday [sa
little fuzzy black balls.) [ | | \ \ \

Butterfly Calendar

» Aside from getting larger, how else have the caterpillars
changed? (Their bodies now have more colors and black st frondey sty ety _{urcy_{Fidey {38
bristles.)

e How much of the food supply has been eaten? Or, if you sk
have been providing fresh leaves, how long does it take for a e e
caterpillar to eat one of the leaves?

» How much of the food the caterpillar eats goes into making it —
grow, and how much seems to be discarded as waste? (There y
is no correct answer to this question. It can, however, open up
debate on this topic since the children will inevitably notice the wo____
abundance of caterpillar dung in the containers.) e A

» What have the children noticed the caterpillars doing? (Their
answers may include crawling, eating, staying still for a long
time, building a web, and molting.) Teacher Masters 14-15

lendar (Lessons 14,15,17,21,and 22), Page 1of 2 Life Cycles Teacher Master 14
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%1 NoOTES

0 Explore

Watching Caterpillars Eat

Caterpillar Measurement Sheet

TEACHER NOTE: The eating behaviors of caterpillars are quite different
than those of the butterflies they become. The children should develop a

working knowledge of how caterpillars eat so they can contrast it to their

observations about adult butterflies in future lessons.

1. Divide the class into groups, pass out one copy of the Teacher

Master “Caterpillar Measurement Sheet” to each group, and

distribute the labeled caterpillar vials to the appropriate groups.

2. Carefully remove each group’s caterpillar with a soft paintbrush

and place it in the center of their caterpillar measurement sheet.

3. Give each group two or more different kinds of leaves

(hollyhock, mallow, and thistle, if available) to place on their

sheet of grid paper. Have the children note which leaves the

15,

i ok caterpillars eat and which they avoid. If you're unable to find

Teacher Master 17

any of these leaves, use the food mush instead.

TEACHER NOTE: Not all Painted Ladies will eat every host plant that

is listed for them. Their preferences may vary depending on the soil
nutrients, pH, and water availability surrounding the plant. These factors
can affect the plant’s flavor and nutritional benefits and can also cause
caterpillars to develop faster by eating one type of plant rather than
another. Note also that if you start feeding the Painted Ladies one type of
plant, they may refuse another species that is introduced later.

4. Direct the children to closely watch how the caterpillars eat
and discuss their observations. (Although the caterpillars
may not eat “on command,” the children should have
ample opportunities to observe the eating behavior of the
caterpillars in the Science Center.)

TEACHER NOTE: Caterpillars will eat much more vigorously under a bright
light and hardly at all under dim conditions. You might experiment with
different lighting conditions during the exploration or in the Science Center.

5. Ask the children to write their observations on page 64 of their
science notebooks.

Measuring the Caterpillars

Science Notebook pages 64-65 1. Direct the children to count how many centimeter squares

long the caterpillar is as it walks across the grid.

2. Have the children record the measurement on page 64 of
their science notebooks and answer question 1 on page 65.
(Remind the children, if necessary, how to round off to the
nearest centimeter.)
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Watching Caterpillars Walk

1.

3.

Have each group watch the caterpillar walk around the grid
paper and describe to each other, as precisely as they can,
how the caterpillar is using its limbs and body to walk.

Have the children write a sentence or two on page 65 of their
science notebooks describing their observations about how
the caterpillars walk.

(Optional) If there is time, have the children make sketches
showing the steps involved in walking.

Identifying and Sketching Caterpillar Body Parts

1.

Have each group of children examine their caterpillar and
make careful observations of its body.

Direct them to sketch the caterpillar’s legs and bristles on the
blank caterpillar body on page 66 of their science notebooks.
They should be able to draw the right number of legs and
place them correctly on the drawing.

Have the children speculate about what each of the body
parts is used for and write their answers on page 67 of their
science notebooks.

Reflect and Discuss

Sharing

Have the children report on the observations they recorded on
pages 64-66 of their science notebooks. You might focus the
discussion by asking the following questions:

How do the caterpillars eat?

How much have the caterpillars grown since the last
observation? (Compare the measurement on science
notebook page 64 with the measurement on page 63.)

How do the caterpillars walk? (The children can describe or
even demonstrate this.)

What are the different parts of the caterpillar’s body used for?

%/ NOTES

Science Notebook pages 66-67

Big Idea

All living organisms have

life cycles that include

being born, growing up,
reproducing, and, eventually,
dying. Physical growth and
change are natural parts of
the butterfly life cycle.

LIFE CYCLES LESSON 15 BUTTERFLIES: LARGER CATERPILLARS
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Ongoing Learning

Y 1 NOTES
Science Center
Watching Caterpillars Eat
Materials: Caterpillars with Give the children some quiet time to watch the caterpillars eat
Jood either fresh leaves or the mashed food.
Maintenance
Continue having children add their observations to the Butterfly
Calendar on pages 60-62 of their science notebooks. Record
significant new events on index cards and post them on the class
Butterfly Calendar. Note any signs of pupation. The caterpillars will
move around much less as they approach pupation. Then they will
climb to the vial lids, hang upside down in a J-shape, and slowly
begin to molt. The new skin will form the outer skin of the chrysalis.
Extending the Lesson
Further Science Explorations
Deciding Whether a Caterpillar is an Insect
For this discussion, you'll need to know the following
Science Notebook page 60 characteristics of insects. All insects have:

* No bones

¢ Three body sections—the head, thorax, and abdomen
» Six jointed legs attached to the thorax

¢ Eyes, mouth, and antennae on the head

¢ Breathing holes along the abdomen and thorax

Some insects have either one or two pairs of wings attached to
their thorax.

1. Asagroup, develop a list of body parts all insects have,
drawing on the children’s knowledge and diagrams of various
insects (an ant, a beetle, a butterfly, and a wasp, for example).

2. Identify caterpillar body parts and compare them to the
“insect body parts” list the class has developed. Focus
particularly on the caterpillars’ legs.

e The children should figure out how many legs their
caterpillars have. (All caterpillars have six true legs; the
number of prolegs varies between species. Painted Ladies
have ten prolegs.)
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e Let the class debate whether the caterpillar’s leg count
qualifies it as an insect. (Let this be an open debate; % 4 NOTES
although saying there are six “true legs” indicates they are
distinct from the “prolegs.” After metamorphosis, the true
legs remain, elongated, in the adult butterfly, while the
prolegs disappeatr.)

e Ask the class to remember what the caterpillar legs look
like, and to look for them again in the adult butterflies.

Discovering What Caterpillars Will Eat

Try feeding the caterpillars lettuce, spinach, and various other
leaves. The children will soon discover that their caterpillars, in
spite of their huge appetites, are very picky eaters. Caterpillars
walk over and walk away from most plants, searching for ones
they find palatable.

Language Art Extension

Read the class the picture book, The Very Hungry Caterpillar, by
Eric Carle. In this story, the caterpillar eats everything it finds.
Ask the class to compare the story to their own observations of
caterpillar behavior.

Planning Ahead

For Lesson 16

Since the children spend part of this lesson outdoors, remind
them to dress appropriately for this day.
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Science Notebook page 64 Science Notebook page 65

Science Notebook page 66 Science Notebook page 67
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Checklist: Observing and Describing Teacher Masters 14-15

. . . Butterfly Calendar
Checklist: Observing and Describing Yy
Teacher Assessment
Week
(Lessons 5-6, 8, 11-12, 14-18, 21, and 23)
. . i . . . Su |Monday Tuesday Wednesday | Thursday Friday Sa
Determine whether the following skills are evident as the child makes observations
and descriptions. You might assign one point for each criterion that the child
demonstrates. You can add specific observations or comments in the space below
each criterion
Name Date.
Criteria:
Week
Su |Monday Tuesday Wednesday | Thursday Friday Sa
A. Observations, descriptions and drawings are accurate; they reflect
actual properties or events.
Week
B. Observations, descriptions, and drawings incorporate details. Su |Monday Tuesday Wednesday | Thursday Friday Sa
C. Uses multiple perspectives and senses when making observations
Week
Su |Monday Tuesday Wednesday | Thursday Friday Sa
LIFE CYCLES | CHECKLISTS AND SELF-ASSESSMENTS | 23 Teacher Master: Butterfly Calendar (Lessons 14, 15, 17, 21, and 22), Page 1of 2 Life Cycles Teacher Master 14

Teacher Master 16 Teacher Master 17

Butterfly Life Cycle Events

Stage

Length

What happens

Kid-friendly wording /
analogies / comparisons

Larva
(Caterpillar)

Twelve to eighteen days.
(When they arrive in
your classroom, they are
usually between three
and six days old.)

Note: the length of each
stage varies depending on
temperature. The insects
develop more slowly in
cooler weather, more
quickly when it is warm.

Grows fast, eats a lot,
produces a lot of bodily
waste, and sheds its
skin (molts) five times to
accommodate its new
size. Movement slows
as it prepares to pupate.
Attaches tail to top of
vial, forms a J-shape,
builds chrysalis.

Kind of like a baby: eats, sleeps,
and produces lots of bodily waste.
Unlike a baby, it grows very fast,
shedding its skin when it grows too
big.

butterfly lays about 500
eggs.

Pupa Seven to ten days. Inside the hard Within its protective coat, the
(Chrysalis) covering, chemicals caterpillar takes itself apart and

break down materials | reassembles its pieces into a

into a mush, like an butterfly.

oyster stew.

Discs of cells carry the

DNA instructions that

direct cells to come

together to make an

adult butterfly. Look

for movement in

the chrysalis before

emergence.

Butterfly Lives for two to three Emerges from chrysalis | The adult butterfly likes to fly and
weeks. Mates on second | rapidly; is immobile eat. The adult’s most important
or third day after it while pumping up activities are mating and, for
emerges. wings with blood. females, laying eggs so that the

Flies around, eats next generation can be born and
“nectar,’ mates, lays the cycle continued.
eggs, and dies.

Egg Three to five days. One | Bluish egg sits on its Like a chicken egg, it needs to be

own for several days
and hatches into a very
tiny caterpillar.

kept warm in order to hatch.

Teacher Master: Butterfly Life Cycle Events (Lessons 14, 15,17, 21, and 22)

Life Cycles Teacher Master 16

Caterpillar Measurement Sheet

Teacher Master: Caterpillar Measurement Sheet (Lessons 14, 15, and 17)

Life Cycles Teacher Master 17
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Teacher Background
Information

Introduction
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Children find their own growth to be an unending source of
interest. They are also fascinated by the development, or life cycle,
of other organisms, both animals and plants. This unit contains
the following lesson clusters that focus on some “big ideas” about
animal and plant life cycles:

e Humans
e Trees
e Seedto Seed

e Butterflies

The big idea for each cluster is an understanding that
accumulates as children progress through the lessons. You don't
need to tell the children what it is or explain it. In addition to the
information in the lessons themselves, the Science Center and
Science Library and Web Links sections of this manual (pages 32-
34) contains activities, games, and recommended book and web
sites that can enhance children’s comprehension of the big ideas.
The assessment tools included in the teacher masters for this unit
can help you evaluate children’s increasing understanding of each
big idea, as well as their developing process skills.

Overview

A life cycle is the series of developmental stages that living
organisms pass through during their lifetime. The life cycle
begins with the organism’s earliest embryonic form, continues
to a mature (or adult) state where it produces more of its own
kind, and finally ends in death. Each species of living organism

Note: has a unique life cycle. Some organisms, including many insect
species, grow, mature, reproduce, and die in a very short span of
For the sake of brevity, parts of the time. Other organisms, such as humans, spend long periods in the

Teacher Background Information
(discussing the growth and development

of h‘umans, tree?, a'nd segds) have been All organisms develop survival needs as soon as they begin their
omitted from this field trip sample. The life cycle. To survive, grow, and achieve their potential life span,
remaining portions are relevant to Lesson most animals require food, water, protection, and oxygen (either
15, about butterflies. . a ! P ! y_g

from air or water). Plants, on the other hand, make their own food
using energy from sunlight, but require water, carbon dioxide,
and basic minerals and nutrients. A few organisms (most of
these are bacteria) are able to live without oxygen.

immature, reproductive, and post-reproductive stages.
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Text Box
Note:

For the sake of brevity, parts of the Teacher Background Information (discussing the growth and development of humans, trees, and seeds) have been omitted from this field trip sample. The remaining portions are relevant to Lesson 15, about butterflies.


«  Aggregate fruits include fruits like blackberries and
raspberries.

Botanists consider any edible, non-fruit part of a plant a
vegetable. Vegetables include the following:

+ Roots, such as carrots and potatoes, are plant parts that
grow underground and take up nutrients and water from
the soil.

«  Bulbs, such as garlic and onions, are plant parts that grow
underground, store food, and survive without water for long
periods of time.

« Stems, such as asparagus, are plant parts that connect the
roots of a plant to its leaves.

« Leaves, such as lettuce, are any thin, flat, usually green plant
or tree part that grows from a branch or stem.

« Buds, such as artichokes, broccoli, and cauliflower are fruits
that, if left unharvested, eventually mature into flowers.

The main purpose of fruits is to spread seeds so that new
plants can propagate. The following describes the major seed-
spreading mechanisms:

«  Wind. Some seeds, such as those from maple or ash trees,
have wings. Others, such as dandelion seeds, have feathery
or parachute-shaped plumes. These mechanisms help keep
the seeds afloat and make them travel farther in the wind.

«  Animals. Some seeds have burrs that stick to the fur of
passing animals. Some animals (such as squirrels and
marmots) gather and cache fruits (such as acorns); some
animals eat fruit and spread seeds with their feces.

+  Mechanical. Some seed pods rupture with a force that flings
the seeds outward when the pods pop open.

«  Water. Coconuts, for example, float in the sea from island to
island.

Butterflies

The life cycle of humans is relatively simple and straightforward.
Infants look a lot like miniature versions of adults. The same

is true of other mammals children are familiar with—Kkittens,
puppies, calves, and lambs look enough like their adult forms
to be recognizable. But such simplicity is not ubiquitous in

the animal kingdom. A more common pattern of maturation

is metamorphosis, where the young of a species undergo a
radical restructuring of their body before they look like adults.
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Metamorphosis is found in nearly all insects and amphibians
and in many marine invertebrates and fish.

Metamorphosis is a marked change in the structure or form

of an animal during its life cycle as it grows from an infant to

an adult. In a metamorphic life cycle, the young both look and
behave very differently than the adults. Often the young and
adult organisms live in different habitats (the aquatic tadpole
versus the tree-living toad) or have markedly different diets (the
leaf-eating caterpillar versus the nectar-sipping butterfly), or
both. In metamorphic life cycles, the young are independent
and do not receive parental care.

Watching an animal undergo metamorphosis is fascinating and
thought provoking. In the butterflies lesson cluster, children
observe the metamorphosis of caterpillars into butterflies.

The process is dramatic. From short sausages on plump legs,
caterpillars change into slender jewel boxes with delicate wings.

Butterflies are flying insects with four wings and a straw-like
tube, called a proboscis, for a mouth. Their wings are covered
with tiny scales that overlap each other like shingles on a roof.
Butterflies use their proboscis like a straw to suck up nectar from
flowers or fruit. Compared to other flying insects, butterflies
have proportionately smaller bodies and larger wings. Like

all insects, butterflies have six legs, a pair of antennae, and a
segmented body with three parts (head, thorax, and abdomen)
covered by a hard exoskeleton.

Differences Between Butterflies and Moths

Moths are very similar to butterflies. Together, the two make up
the fourth largest order of insects, the Lepidoptera. Lepidoptera
comes from the Greek words lepidos, meaning ‘scale, and ptera,
meaning ‘wing! It is often hard to tell if a particular species is a
butterfly or a moth. One telltale distinction is that butterflies
have a little knob at the tip of their antennae that moths lack.
Many moths have antennae that appear to be feathery.

In general, most moths are nocturnal (active at night), whereas
most butterflies are diurnal (active during the day). Most
butterflies have brightly colored wings while most moths have
dull brown or gray wings. While basking, most butterflies hold
their wings out flat; when at rest they keep their wings together
over the body. In contrast, most moths hold their wings out flat
when at rest. Moths tend to have thicker bodies than butterflies,
and often are covered with a brown fur that butterflies

usually lack. However, there are exceptions to each of these
generalizations.
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Painted Lady Butterflies

The butterflies used in these lessons are called Painted Ladies.
The upper surface of their wings is orange with black spots and
is edged in black. The undersides of their wings are pink, with a
black and white pattern. The hind wings have a blue eyespot—a
common coloration used by butterflies to confuse or startle
predators.

Painted Ladies are the most widespread and perhaps the

most numerous butterfly species in the world. In the summer,
they are found throughout North America, Europe, Asia, and
northern Africa. Painted Ladies cannot survive cold weather,

so every winter the northern populations die off. However, in
the summer, huge migrations from the south repopulate the
northern portions of their range. Because Painted Ladies are
found in so many areas, they are sometimes called cosmopolites.

Painted Ladies live in sunny, open fields and gardens. They
feed on the nectar of many flowers, most notably thistles. Their
close association with thistles is responsible for another of their
common names—the thistle butterfly.

Life Cycle

Like most insects, butterflies lay many eggs. Some species lay
their eggs in large clusters, while other species, such as the
Painted Lady, fly from leaf to leaf, depositing one egg at each.
Butterfly eggs take anywhere from two days to several months
to hatch, depending on the species, the temperature, and the
availability of food for the emerging caterpillars. Some eggs laid
in the fall will not hatch until the spring.

Female butterflies lay their eggs on a plant that is suitable for
their young to eat, because once they hatch, the larvae (called
caterpillars) have voracious appetites. Most caterpillars eat the
leaves, buds, and flowers of their host plants; some species bore
into their hosts and eat the insides. Painted Ladies often lay their
eggs on thistles, mallows, or peas, the preferred foods of their
caterpillars.

Caterpillars look like tiny sausages with a mouth at one end and
minuscule feet along the length. Close examination reveals that
the feet consist of three pairs of legs in the front and five pairs of
leg-like structures, called prolegs, in the rear.

Caterpillars are covered with a hard, segmented exoskeleton
that cannot keep up with their rapid growth. While the
caterpillar is growing, it molts, or sheds, its skin four or five times
depending on the species, and grows a new, larger skin. With
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each molt, the caterpillar enters a new growth phase, called an
instar. The later instar stages can look quite different from the
beginning stages. However, since each instar is structurally the
same (only larger) than the previous instar, these changes are
not considered examples of metamorphosis.

When the caterpillar reaches its full size, it is ready to complete
its metamorphosis and become first a pupa, or chrysalis, and
then an adult butterfly. The metamorphosis takes place inside
the outer skin of the chrysalis. Some species of caterpillars
anchor themselves to a twig from a claw-like structure (called a
cremaster) at the end of their abdomen, or spin a silk girdle to
attach to the stem. They shed their skin for a final time, revealing
the chrysalis, which quickly hardens. Many moth caterpillars
spin a cocoon of silk around their bodies before shedding

their skin. The cocoon provides protection from predators and
dehydration. Butterflies do not spin a cocoon, making it easier
for children to observe the changes taking place inside the
somewhat translucent chrysalis. (The Painted Lady caterpillars
will enter the chrysalis phase about two weeks after they hatch.)

While the insect is in the chrysalis stage, its tissues and organs
disintegrate into a thick soupy liquid from which the tissues

and organs of the butterfly are reassembled. The soupy mass
contains a few clumps of cells, known as imaginal discs, which
do not break down. These imaginal discs direct and organize the
reassembly of the butterfly. A metamorphosis typically lasts a few
weeks, but the duration depends on temperature and species.

When the transformation is complete, the adult butterfly takes

a deep breath to increase its blood pressure; this splits the
chrysalis open so the butterfly can crawl out. It spreads its wings
and holds them out until they dry and harden. The butterfly

is then ready to fly, eat, and mate. Most adult butterflies and
moths live about ten days, although some species may live for
up to six months.
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Checklist: Observing and Describing
Teacher Assessment

(Lessons 5-6, 8, 11-12, 14-18, 21, and 23)
Determine whether the following skills are evident as the child makes observations
and descriptions. You might assign one point for each criterion that the child
demonstrates. You can add specific observations or comments in the space below
each criterion.

Name Date

Criteria:

A. Observations, descriptions and drawings are accurate; they reflect
actual properties or events.

B. Observations, descriptions, and drawings incorporate details.

C. Uses multiple perspectives and senses when making observations.
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Name Date

Self-Assessment: Observing and Describing

Think about your observations, descriptions and scientific drawings.

Answer the following questions.

1. Do you make careful observations?
Always Sometimes Seldom

2. How much detail do you include in your observations, drawings or descriptions?
A lot of detail Some detail Very little detalil

Give some examples of when you included details in your observations:

3. Do you use more than one sense when you make observations?
Always Sometimes Seldom

Give some examples of when you used different senses in your observations:
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Life Cycle Story
Butterflies Cluster (Lessons 14-15, 17, 21-22)

Directions:

1. Pretend you are one of the butterflies you studied in class.

2. Write a detailed story about your life. Include the following items in your story:

e A description of each stage of your life cycle
e A description of what you need in order to survive

3. Include a detailed drawing or pictures to support your story.

TEACHER NOTES:
Use this assessment after teaching Lesson 22.
You might administer this task orally, individually, or in small groups.

You could adapt this assessment to include any of the organisms studied in class.

EVALUATION GUIDELINES:

When evaluating children’s stories and pictures, check whether the following elements
are included:

e A description of each of the following stages of the butterfly’s life cycle: egg, larva
(caterpillar), pupa (chrysalis) and adult (butterfly).

e Alist of survival needs that includes air, water, food, space, and protection.
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Butterflies Cluster
Quick Check Items

TEACHER NOTES:
You might administer this assessment orally, individually, or in small groups.

The following questions relate to the Butterflies cluster. Use them after teaching the
entire cluster, or select the applicable questions immediately following each lesson. You
can also compile Quick Check items into an end-of-unit assessment.

. (Lesson 15) True or false?

Caterpillars do not change during their life. false

. (Lesson 17) Metamorphosis means:
a. to change

b. to run

c. to dance

d. tosing

. (Lesson 21) The stage of the butterfly’s life cycle that comes after metamorphosis
is the stage.

a. egg
b. caterpillar (larva)
c. chrysalis (pupa)

d. butterfly (adult)
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4. (Lesson 21) Draw a line from the word to the matching stage of the butterfly life
cycle.

EGG

CHRYSALIS

CATERPILLAR

BUTTERFLY

5. (Lesson 22) A butterfly gets all the things it needs to survive from:
a. the place it lives (environment)
b. the store

c. other butterflies

6. (Lesson 22) True or false?
Butterflies have a life cycle that repeats generation after generation.

true
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Hello, Scientist,

All scientists like to study things carefully. They like to
think and ask questions. They fry things out and then see
what happens. They use their senses to observe things.

They describe their observations with pictures and words.

Scientists use science notebooks to write and draw their

ideas and their observations about the things they study.

This is your science notebook. You will write and draw some

of your ideas and your observations here.

Enjoy it!
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All rights reserved. Except as permitted under the United States Copyright Act, no part of this
publication may be reproduced or distributed in any form or by any means or stored in a database or
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Butterflies: Larger Caterpillars
Our caterpillar is now older and larger.

1. It is about days old.

2. As I watched our caterpillar eating, I noticed:

3. Our caterpillar is about cm long.

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars
1. Our caterpillar is growing:

fast slow

(circle one)

2. As I watched how our caterpillar walks, I noticed:

Think:

Why is your caterpillar growing so fast?

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars

A caterpillar has two kinds of legs and bristles all over its body.
It has 6 true legs (3 pairs) in front.
It has 10 prolegs (5 pairs) in back.

1. Examine your caterpillar and try to find both kinds of legs.

2. Add the legs and bristles to this drawing.

thorax
segments abdomen segments

eyes ‘)

Jjaws

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars

1. T think the caterpillar uses its legs to:

2. I think the caterpillar uses its bristles to:

Think:

How does the caterpillar see? How does it eat?

Butterflies: Larger Caterpillars (Lesson 15)



Hello Teacher,

Science notebooks are an essential part of the Science Companion curriculum.
Children use their science notebooks as scientists do—to record their
questions and ideas, as well as their observations and results.

Most of the prompts in the Life Cycles science notebook are open-ended, so
children’s responses will vary. This guide is intended to help you review and
respond to children’s work in their science notebooks in ways that:

* Promote further inquiry and investigation

* Develop children’s observation, record-keeping, and other science
process skills

* Further children’s understanding of content

* Respect each child’s ownership of their science notebook and the
individuality of their work

To respect each child’s ownership of their work, avoid simply correcting
children’s science notebooks. If you write in the notebooks, your responses
should be more like conversations than grades. Many science notebook pages
are useful for pre-assessment, as well as formative and summative assessment.
See the Opportunities Overviews on pages 17 and 19 of the Life Cycles
Assessment Book for suggestions about using various science notebook pages
for assessment during the Life Cycles unit.

Enjoy it!
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Butterflies: Larger Caterpillars

Our caterpillar is now older and larger.

1. Tt is about Answersvary. days old.

2. As I watched our caterpillar eating, I noticed:

Descriptions or drawings should reflect what was actually observed.

3. Our caterpillar is about Answers vary. cm long.

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars
1. Our caterpillar is growing: Answers vary.

fast slow

(circle one)

2. As I watched how our caterpillar walks, I noticed:
Sample answers include:

* Moves slowly

* Moves in a line

* Moves each segment

+ Uses its legs in the front and back to help it move
+ Squishes its body together and then reaches out

Think:

Why is your caterpillar growing so fast?

If you talk with children about this question, you might discuss
how growth is related to how much food the caterpillar eats.
Children do not need to write responses to this question.

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars
A caterpillar has two kinds of legs and bristles all over its body.
It has 6 true legs (3 pairs) in front.
It has 10 prolegs (5 pairs) in back.

1. Examine your caterpillar and try to find both kinds of legs.

2. Add the legs and bristles to this drawing.

thorax
segments abdomen segments

eyes ‘)

Jjaws

Children's drawings should show evidence of the following:

* Bristles (stiff hair-like structures) extending outwards along the
caterpillar's body

* Six legs attached to the thorax

Some children might also draw prolegs attached to the rear of the
caterpillar.

Butterflies: Larger Caterpillars (Lesson 15)
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Butterflies: Larger Caterpillars

1. T think the caterpillar uses its legs to:

Sample answers include:
* Help it move
* Reach for its food

2. I think the caterpillar uses its bristles to:

Sample answers include:
* Protect itself
* Make it look bigger than it actually is

Think:

How does the caterpillar see? How does it eat?
If you talk with children about these questions, you might discuss the following:

* Most caterpillars have simple eyes that can only detect light and dark.
* Caterpillars chew their food with a pair of mandibles (jaws) that move from
side to side, instead of moving up and down like in-humans.

Children do not need fo write responses o these questions.
Butterflies: Larger Caterpillars (Lesson 15)



Butterfly Calendar

Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa

Teacher Master: Butterfly Calendar (Lessons 14, 15, 17, 21, and 22), Page 1 of 2
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Butterfly Calendar

Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
Week
Su [Monday Tuesday Wednesday | Thursday Friday Sa
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Butterfly Life Cycle Events

Stage Length What happens Kid fr!endly wordlpg /
CIhCllOgIeS / comparisons
Larva Twelve to eighteen days. | Grows fast, eats a lot, Kind of like a baby: eats, sleeps,
(Caterpillar) [ (When they arrive in produces a lot of bodily |and produces lots of bodily waste.
your classroom, they are | waste, and sheds its Unlike a baby, it grows very fast,
usually between three | skin (molts) five times to | shedding its skin when it grows too
and six days old.) accommodate its new | big.
size. Movement slows
Note: the length of each as it prepares to pupate.
stage varies depending on | Attaches tail to top of
temperature. The insects vial, forms a J-shape,
develop more slowly in builds chrysalis.
cooler weather, more
quickly when it is warm.
Pupa Seven to ten days. Inside the hard Within its protective coat, the
(Chrysalis) covering, chemicals caterpillar takes itself apart and
break down materials | reassembles its pieces into a
into a mush, like an butterfly.
oyster stew.
Discs of cells carry the
DNA instructions that
direct cells to come
together to make an
adult butterfly. Look
for movement in
the chrysalis before
emergence.
Butterfly Lives for two to three Emerges from chrysalis | The adult butterfly likes to fly and
weeks. Mates on second |rapidly; is immobile eat. The adult’s most important
or third day after it while pumping up activities are mating and, for
emerges. wings with blood. females, laying eggs so that the
Flies around, eats next generation can be born and
“nectar,” mates, lays the cycle continued.
eggs, and dies.
Egg Three to five days. One | Bluish egg sits on its Like a chicken egg, it needs to be
butterfly lays about 500 [own for several days kept warm in order to hatch.
eggs. and hatches into a very
tiny caterpillar.
Teacher Master: Butterfly Life Cycle Events (Lessons 14, 15,17, 21, and 22) Life Cycles Teacher Master 16




Caterpillar Measurement Sheet
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“"T Wonder” Circle®

Doing Science
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I Wonder:
I Think:
ITry:

I Observe:
I Record:
I Discover:
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notice, ask questions, state problems

consider, gather information, predict

experiment, model, test ideas, repeat

watch, examine, measure

record data, organize, describe, classify, graph, draw

look for patterns, interpret, reflect, conclude,
communicate discoveries
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