


Come to the planetarium with us and see the sky!

While it’s really fun to look
at the night sky outside,
planetariums offer an
amazing way to see the sky
in new ways. We can watch
entire galaxies move through
o the @liverse, or the birth of a
star, and lots more.

People have been

creating versions of
planetariums since

Ancient Greece.

Most planetariums use
projectors or lasers or
other technology to project
images of the sky onto the
ceiling of a large dome.

You can see
constellations, like
Orion...

or watch how the
constellations change
throughout the year...




You can
gaze at the moon...

Or planets like
Jupiter...

Or whole galaxies!

To find a planetarium near you, visit:
http [[www.go-astronomy.com/planetariums.htm

Turn the page to learn more about
watching the sky!
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Study Summary

The following table briefly summarizes the studies in the Early Science Explorations Unit and
highlights some things to consider when planning for each study. The studies can be pursued

in any combination or order, depending on your interests and those of your class, as well as the
expectations of your school, district, or state. It is not necessary for you to do every study every year.
You can also combine and balance the studies in the Early Science Explorations Unit with topics of
scientific study that emerge from the interests of the children in your class.

Overview

Growing and Changing

Children celebrate and
document their own growth
and development through
several rituals which can be
conducted on their birthdays,
as part of student-of-the-
week activities, or at another
designated time. They create
a timeline of their lives, mark
their birth height and weight
and subsequent growth, and
conduct a“walk around the
sun”to symbolize their age.

| Class Pet

Children’s ongoing interactions
with a class pet provide

an ideal opportunity for
introducing the concept of
scientific inquiry. Through
living with, caring for, closely
observing, and documenting
observations of the pet over
time, children learn a great
deal about the characteristics
and needs of a single animal.
In addition, activities that
extend this learning help
children make connections
and comparisons with other
animals. Safe handling and
humane treatment of animals
are emphasized.

Key
Notes
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» The three growing and
changing activities—
“Timeline,""Walk Around
the Sun,”and “Height and
Weight Landmarks”—should
be ongoing throughout the
year, with individual children
doing them at different
times. Review pages 25 and
39 for suggestions about
how to schedule these
activities. You can find the
activities on pages 40-44.

« The activities in this study
revolve around a class pet.
If you don't already have a
class pet, see page 49 for
suggestions about choosing
a pet that suits your
situation, as well as tips for
maintaining the pet in the
classroom.

« Since your class pet will be
a long-term resident of your
classroom, this study can
span the entire school year, if
desired.

« Try to arrange for a visit
with a veterinarian or
knowledgeable pet store
employee (either in the
classroom or at the office
or pet store) in conjunction
with the study.
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Collections from Nature

Constructions

Dirt, Sand, and Water

Children build a class collection | Children explore some of the This study builds on the sand Overview
of a particular group of scientific concepts involved and water table activities that
natural objects and conduct in design, architecture, are part of many classrooms.
an in-depth investigation of construction, and simple tool As children pack and pour and
the items. Children weigh use. Pre-K and Kindergarten dig and squirt, they explore the
and measure objects, closely builders are scientists in properties of dirt, sand, and
observe form and texture,and | their own right, acquiring water and investigate states
make simple classifications knowledge through experience | of matter. Activities such as
through sorting activities. The as they use trial and error “Adding Water,""Mud Pies,’and
children also learn various ways | to construct and improve “Mixing and Unmixing” validate
of acquiring information about | their structures. They have and build on children’s urge to
their collection, including opportunities to build with cook and concoct, while leading
observation, experimentation, many materials, to visit a them to discoveries about
research, and communication construction site, and to interactions between materials
with an “expert” make their own building and the nature of change. A
sites in the sand, block, and close examination of dirt, sand,
dramatic play areas. They also and water increases children’s
seek information from adults awareness of the complexity
involved in the building trades. | of the natural world and the
science in their own backyards.
« Prior to this study, you will « Ideally, you should find a « If possible, set up areas for Key
need to decide what type of construction site that your dirt, sand, and water play Notes

natural object to collect and
study. Rocks, shells, leaves,
seeds, flowers, and feathers
are just a few of the most
obvious examples. See page
75 for suggestions and things
to consider as you choose a
collection.

« You may want to repeat
this study more than once
during the school year, using
different collections.

» Some collections lend
themselves well to particular
seasons. For example, fall
leaves make an interesting
collection in many regions,
and children often have an
abundance of shells to share
after summer vacations.

class can monitor for the
duration of this study.

» You may also want to arrange
to borrow an assortment
of building materials and
manipulatives for the
children to use during this
study.

and exploration during this
study. You can find some
suggestions for managing
this, even if you don't have a
sand or water table in your

classroom, on pages 133-134.

» Many of the activities in
this study would work well
outdoors, so it would be best
to schedule it during the
spring or fall, if possible.
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My Body Sky and Weather

Overview | Children investigate the inner Children observe and
workings of their bodies document daily and seasonal
through multi-sensory patterns in the sky and
observation, experimentation, | weather. They note what
modeling, and other scientific | objects they can see in the
methods of inquiry. They sky, and make observations
learn about their brain and from home of the sun, moon,
five senses, and they make and stars. They record a series
a simple model of their of weather observations, and
circulatory, respiratory, discuss weather changes by
skeletal, and muscular systems | comparing three seasonal
inside a life-size body outline. class books. They also observe
They also focus on growth and | changes in sunlight and
development and on healthy shadows over short time
habits. Children explore the intervals. In each of these
topics presented in the context | loosely related topics, they
of their own bodies, with a look for patterns in ordinary
focus on concrete activities phenomena that they might
and experiences. otherwise overlook.

Key o This study is more structured | « Many of the activities take

Notes and complicated than the place outdoors. You may

others, so you may want to
conduct it later in the year,
when children’s skills and
comfort level are more firmly
established.

» Begin thinking about
arranging for a visit from
a doctor or other health-
care professional, and/or
scheduling a field trip to a
doctor’s office or hospital in
conjunction with this study.

want to get assistance from
adults or older children (such
as class buddies) for some of
the outdoor trips.

« In order to allow the children
to document three seasons
during a school year, try to
begin weather activities near
the start of the school year.
Some activities should be
repeated over the course
of the seasons to capture
weather changes over the
seasonal cycle.

« Several activities rely on
sunny days. Plan to conduct
these activities during
months when sunny days
reliably occur.
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Sky and Weather
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Overview

Every day, children walk and play under the sky in all kinds of weather. In this study,
children explore the sky and weather by observing and documenting patterns and
changes that might be so familiar they otherwise would go unnoticed.

In the three activities focused on the sky, children list objects they can see in the sky, note
when they can see them, and consider how far away the objects are. They make daytime
and nighttime observations of the sun, moon, and stars.

In six activities about weather, children record observations about temperature, clouds
and precipitation, wind, and the seasonal appearance of an outdoor location. They make
three seasonal class books to compile their observations of fall, winter, and spring. At
the close of the school year, the class reviews and compares the three books to draw
conclusions about weather throughout the year.

Five of the activities focus on sunlight and shadows. Children explore sunlight’s properties
of heat and light. They experience how sunbeams and shadows change in shape, location,
and orientation over the course of the day.

The children’s inquiries into the sky and weather will help them to notice the ordinary and
prepare to delve deeper into the causes of daily and seasonal patterns as their experience
grows.
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Dear Families,

As part of our science program, our class is beginning a study of the sky and weather. The
children begin by talking about objects in the sky. They may note relatively close items like
birds and insects, farther objects like clouds, and very far away objects—the moon, sun, and
stars. Children will observe the moon both in daytime and at nighttime. They'll be asked to
make evening and nighttime observations of the setting sun, the moon, and stars. Evening
and nighttime observations from home provide good opportunities for you and your child to
talk about which objects can be seen only in the day (the sun), only at night (the stars), or in
the day or night (clouds and the moon).

To study sky and weather changes, children will record what they wear in different weather
conditions; how clouds, precipitation, and wind change from day to day; and what an
outdoor scene looks like each season. They’ll make class books of these records to compare
day-to-day and seasonal changes in the weather. If you wish to supplement the weather
activities from home, when you come upon a news report of a nearby “big weather event,’
send the article or web link to school with your child. The class may add reports of these
events to the class weather books.

Children will also conduct a series of activities to explore sunlight and shadows. They’ll
investigate the light and warmth of sunlight, as well as how sunbeams and shadows change
as a day passes.

To enrich all the activities at home, you may wish to check out library books about the
sun, moon, and stars; about weather and the seasons; and about sunlight and shadows. Be
prepared to accompany your child to see nighttime views of the sky. Help your child be on
the lookout for weather changes. Offer to play some of the shadow games your child has
learned at school. Young children’s curiosity makes them natural scientists, so it won't take
much to encourage their explorations at home.

The phenomena behind the sun, moon and stars, weather changes, changing seasons,

and shifting shadows are complex—too complex for young children to fully understand.
However, the children’s exploration, wondering, and thinking about these topics puts them
in the role of scientists and will lay the groundwork for deeper understanding in future years.

Thank you very much for your help.

Sincerely,

SKY AND WEATHER
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What’s in the Sky?

Focus: Children discuss what they see in the sky. They think about how near
or far each object is, when they can see each one, and how each one
changes over time.

Materials: Chart paper and marker.
Setting:  Class meeting.

Begin the class meeting by asking the children what things they can see in the sky at
different times of day and night. Record their responses on the chart paper. (They may talk
about planes, birds, insects, clouds, rainbows, the moon, the sun, stars, etc.). Take some time
to discuss the objects the children bring up. When do they see the object: during the day,
at night, most of the time, or only sometimes? How far away is it? Could they reach it with a
ladder? With a plane? With a spaceship?

If no one mentions the sun or moon, raise these topics. Invite the children to discuss when
these objects can and cannot be seen. Ask if anyone has ideas about how far away the sun
and moon are compared to other objects.

TEACHER NOTE: The sun can only be seen during the day, but the moon can be seen during the
day or night. If there is some disagreement over these concepts, or if all the children think that the
moon can only be seen at night, tell the children that they can find out more by being scientists.

The sun and moon are both much farther away than things in Earth’s atmosphere such as birds and
clouds. Furthermore, the sun is much farther away than the moon, even though they appear to

be about the same size in the sky. You needn’t expect the children in your classroom to have fully
developed ideas about the distance to these objects outside earth’s atmosphere. Let them express
their ideas, while you try to provide accurate information for them to consider.

If no one mentions clouds or fog, raise them as a topic for discussion. Talk with children
about when they can be seen and how far away they seem to be.

TEACHER NOTE: Clouds and precipitation occur within Earth’s atmosphere. Children may have
some experience with flying through clouds in an airplane. Clouds are closer than the moon and
sun, so they can block our view of the moon and sun.

Afterward, post the chart paper in the Science Center or somewhere else that is visible to
the children. Encourage them to draw pictures on the chart paper so they can identify the
words on it. Invite them to use pictures and words to add objects to the list when they
observe new things in the sky. Discuss new objects as they are added.

Variation

Conduct the class meeting outdoors, and ask the children what they can directly observe in
the sky. Then expand the discussion to what they can see at other times of the day and night.

Art Extension

Make a class collage of objects the children see in the sky. Use children’s drawings or pictures
cut from magazines, or encourage children to draw or paint directly on a class mural.
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Connections

This activity is an introduction to the Sky and Weather Study, and can lead into any of the
three clusters of activities. To finish the Sky Objects cluster, you can complete the “Moon
Detectives” and “Daytime Sky, Nighttime Sky” activities. To begin the Weather cluster, follow
up with “What Am | Wearing?” “Cloud Observations,” “Measuring Wind,” or “Drawing Today’s
Weather!” To work on the Sunlight and Shadow cluster, start with “Sun’s Light, Sun’s Heat,” or
“Sunlight and Shadow Walk
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JuXad\Y1478 Moon Detectives

Focus: Children discuss when they see the moon, and what it looks like. They
become detectives and get an assignment to draw an outline of the
moon when they see it. They post their records in class, in the order
that the sightings occur in.

Materials: Chart paper from “What’s in the Sky?” activity, quarter sheets of paper
for recording ongoing moon sightings, and a bulletin board or wall
space where children post ongoing “Moon Detectives” records.

Setting:  Class meeting.

Start the class meeting by returning to the chart paper from the “What’s in the Sky?”
activity where you recorded the sky objects children reported seeing. Open a discussion
about the moon by asking what the moon looks like. After the children share their ideas
and observations, ask “What time of day can you see the moon?” Initial responses may
focus on the nighttime. Some of the children in class may have also noticed the moon
during the daytime.

Close the meeting by telling the children that they will be Moon Detectives who have a
special assignment. Next time they see the moon, they should draw its shape on a quarter
sheet of paper. Then they should ask an adult to help them note the date and time when
they saw the moon. Was it before bedtime? During recess? On the way to school? They
can record “moon sightings” that they saw from home or school. Show them a place in the
class where they can get quarter sheets of paper, and where they should post the “moon
sightings”in the order they occur in. Ask them to show you their pictures before putting
them up, so you can be sure that the records have a date and approximate time for the
moon sighting.

TEACHER NOTE: For very young children, have them alert you or another adult in the classroom
when they see the moon, and you or the adult can draw or photograph the moon and take
dictation from the child about what it looks like and when they saw it.

Over the next few weeks, be a Moon Detective yourself. Call the children’s attention to the
moon in the daytime sky during school—unless they beat you to it!

TEACHER NOTE: There are some rules of thumb for when to look for the moon. Use any moon
phase calendar to determine the current moon phase. (Many paper calendars include moon
phases. Some online calendars have it as an option, or the information is readily available with an
online search.) A new moon is not visible at any time. A first quarter moon rises at midday and is
overhead at sunset. It may be hard to spot during the day because of its smaller size and other
factors. A full moon rises in the early evening, is overhead around midnight, and sets around
sunrise—so this phase is good for home viewing, but the moon won't be seen during school
hours. Two to four days after the full moon, the moon sets in the late morning and is visible in the
west during the morning. This may be the best time to see the moon in the daytime during school
hours. A third quarter moon rises around midnight, is overhead around sunrise, and sets around
noon.
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At some point, perhaps a month later, go through the accumulated Moon Detective
records with the class. Ask the children to think back on their moon observations. Does
the moon always look the same? How does it change? Did they see the moon in the
daytime as well as in the nighttime? Did they always see the moon in the same location in
the sky, or did it move?

Variation

When you take the children outdoors for play time or recess on a day when the moon

is visible during school hours, call the children’s attention to it. Follow up with a class
meeting about what the moon looks like, how it changes, and when it can be seen in the
sky.

Science Extension

If you want to track the moon’s shape and how it changes over its 28-day cycle, add a
Moon Detective job to the class job chart. The class Moon Detective’s job is to take home
a quarter sheet of paper every the evening and sketch the moon. If the moon is not
visible, parents can help by looking up the moon’s shape online. In the morning the class
Moon Detective can make a report to the class and add the record to the class calendar.
With consistent records, the children will see the waxing and waning pattern of the
moon’s cycle.

Language Arts Extension

Read books about the moon aloud. See the Science Library section on page 224 for
recommendations.

Connections

This activity can follow the “What’s in the Sky?” activity at any time. It's a good activity to
precede “Daytime Sky, Nighttime Sky.

SKY AND WEATHER | SKY OBJECTS
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Daytime Sky, Nighttime Sky

Focus: Children do extended observations of the daytime and the nighttime

sky at school and at home, then record their findings on class collages.

Materials: Chart paper record from “What's in the Sky?” activity. Two large sheets

of butcher paper, and art supplies for the collages.

Setting:  Class meeting, followed by a collage-making project.

About a week before this activity, send home a family note inviting families to observe
the night sky with their children (see the next page, or Teacher Master 20).

To start the activity, conduct a class meeting to talk about what the children saw in

the night sky. Return to the chart paper from the “What's in the Sky” activity where

you recorded objects the children said they see in the sky. Add new objects from the
nighttime observations, if appropriate. Then have the children identify which objects can
only be seen in the day (such as the sun and certain kinds of birds), which can only be
seen at night (stars), and objects that can be seen day or night (such as airplanes, clouds,
the moon).

Follow the children’s lead as to whether to dig deeper into topics such as why the sun
can't be seen at night, or why stars can’t be seen during the day.

TEACHER NOTE: Earth rotates every 24 hours. The part of Earth that you are standing on turns
away from the sun. You can't see the sun at night because it is shining on the other half of Earth.
You can see stars at night as you look into space away from the sun. But you can’t see them during
the day, because during the day your side of Earth is illuminated by the much brighter light of the
sun (our nearest star). Sometimes bright planets can be seen just after sunrise or before sunset, as
well as at night.

Start the children to work on a “Daytime Sky” collage and a “Nighttime Sky” collage,
using child-drawn pictures and magazine cutouts of objects that belong in one or both
categories.

Language Arts Extension

Read aloud books about daytime and nighttime. See the Science Library on page 224 for
book recommendations.

Connections
This activity works well after the “Moon Detectives” activity.
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Science Companion

CHICAGO SCIENCE GROUPH

Dear Families,

Over the next week, if the sky is clear, please help your child view these things:
A sunset
The moon and stars in the night sky
Anything else you can see in the night sky (clouds, insects or other living
things, etc.)

In school we'll be discussing when the sun is visible (only in the daytime), when
the moon is visible (sometimes in the daytime, sometimes at nighttime), and
when stars are visible (only at nighttime).

Thank you for your help.

Sincerely,

ScienceCompanion

CHICAGO SCIENCE GROUPH

Dear Families,

Over the next week, if the sky is clear, please help your child view these things:
A sunset
The moon and stars in the night sky

. Anything else you can see in the night sky (clouds, insects or other living
things, etc.)

In school we'll be discussing when the sun is visible (only in the daytime), when
the moon is visible (sometimes in the daytime, sometimes at nighttime), and
when stars are visible (only at nighttime).

Thank you for your help.

Sincerely,

SKY AND WEATHER | SKY OBJECTS
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Sun’s Light, Sun’s Heat

Focus: The children place identical objects in two locations—one location is
in sunlight, the other is in the shade. The children return to check the
temperature of the objects in the two locations.

Materials: Two books, each covered with black construction paper.
Setting:  An outdoor experiment followed by a discussion at class meeting.

Prepare a pair of objects with the children’s help. Give two children two books, and ask
them to cover the books with black construction paper so they look the same.

Explain the experiment to the class. The children will place the books in two outdoor
locations: a sunny spot and a shady spot. Ask them what they think will happen to the
book in the sunny spot. Record their predictions. Then ask them to make predictions
about the book in the shady location. Record those predictions.

Take the children outdoors. Place a book in a sunny location, and the other book in a
shady location. Play a game or do another outdoor activity for a few minutes to allow time
for the materials to undergo a change. Return to the objects and let the children feel each
of them. Chances are the book in the sunlight will feel warmer.

Later, at a class meeting, discuss what happened. In the course of discussion, point out
that two things come from the sun: light and heat. To reinforce these ideas, you might
ask whether children ever choose to sit in a sunny location when they want to warm up.
Do they ever move to the shade when it’s too hot under the sun? Can they think of other
examples of the sun providing heat as well as light?

Mathematics Extension

If your class is already using thermometers as part of their daily calendar routines, use
thermometers to compare the temperatures of air and identical containers of water in the
sunny and shady locations.

Science Extension

Following student interest, encourage children to try variations in the pairs of materials
they test in sunny and shady locations. What happens with white objects? What happens
with shiny objects? What happens with cups of water, or with ice cubes? If they place
the objects from the shade next to objects in the sun, how long does it take for the
temperatures to match?

Connections

This activity can start the series of sunlight and shadow investigations. It can be followed
by the “Sunlight and Shadow Walk” and the “Sunlight in Our Classroom” activities.
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Sunlight in Our Classroom

Focus: Children observe a beam of sunlight that enters the classroom or other

room in the school. They place an object in the center of the sunlight.
Over the next half hour or so, they track that the sunlight has moved in
relationship to the object.

Materials: A sunny window in the classroom or elsewhere in the school, an object

such as a stuffed animal.

Setting:  Classroom observation followed by a discussion at a class meeting.

TEACHER NOTE: Classrooms and other indoor spaces vary in the amount of sunlight that enters.
Take a day before the activity to observe the sunlight that enters your room, to figure out what
time of day is optimal for the activity, and where the sunlight will move. If your classroom gets a
large amount of sunlight, you may need to cover some of the window with paper or fabric so a
smaller portion remains through which a beam of light can shine.

Gather the class around a beam of sunlight in the room. Encourage the children to talk
about where the beam is shining, where the light comes from, and which objects are
illuminated by the sunlight. Place an object such as a stuffed animal in the center of the
beam. Assign a couple of children the job of informing the rest of the class whether the
beam moves off of the object and describing where it moves.

Go about the regular business of your class. Over a short time the sunlight will move

in relationship to the object. You may want to have children draw records of what is
happening to the sunbeam in relation to the object (and possibly record the time for each
drawing).

Afterwards, at a class meeting, invite the children to discuss what happened. Why do they
think the light moved? Do they think the same thing will happen tomorrow? How might
they find out?
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Science Extension

Ask the children to number index cards from 1 to 5. Place number 1 in the beam of
sunlight. Then ask the children to place the other cards where they think the sun will go
next. This could open some lively discussion about where the sunbeam will move next.
Children can watch and see whether their predictions were correct.

Connections

This activity, preceded or followed by the “Sunlight and Shadow Walk,” provides a lead-in
to “My Pointing Shadow.”
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