Missouri Early Learning
Standards for Science

Content Component Process Standards

1. Physical Science 1. Explores physical properties of objects and materials.

2. Investigates properties of objects and materials.

3. Solves problems involving physical properties of objects and
materials.

4. Represents observations of the physical world in a variety of ways.

I1. Life Science . Explores characteristics of living things.
. Investigates characteristics of living things.
. Solves problems related to living things.

. Represents observations about living things in a variety of ways.

AW N~

1. Explores properties of earth and space.

2. Investigates properties of earth and space.

3. Solves problems involving earth and space.

4. Represents observations about earth and space in a variety of ways.

I11. Earth and Space

children with confidenc e in their own
ability to wWorK through prob\ems are active thinkers

Organization

.I he standards cover the broad scope of child development and are organized by:

I.  Content Component — the specific content area to be addressed, such as physical science or life science.

II. Process Standards — identifiable competencies or capabilities in the process of scientific development, such as
investigating properties of objects and materials or exploring properties of earth and space.

[1I. Indicators — observable milestones in the development of competencies, such as experimenting with simple tools
or showing interest in plant or animal changes.

IV. Examples — specific behaviors children may exhibit in their scientific thinking.

This structure provides us with an accessible way to see how the standards fit into our curriculum and teaching practices.
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Introduction for Teachers

his guide, along with the Parent Handbook, is a companion to the Missouri Early Learning Standards for Science.

It is intended for all adults who work with preschool-age children and their families — teachers, caregivers

and/or parent educators. It explains the standards and contains practical suggestions for creating engaging,
developmentally appropriate learning communities to foster each child’s scientific thinking.

Why is it important to have standards in science for early learners? In Missouri, the Outstanding Schools Act of 1993
called together a group of master teachers, parents and policy-makers from around the state. The result of that group’s
work are the Show-Me Standards, which are designed for students in kindergarten through grade 12 and serve to ensure
that graduates of Missouri’s public schools have the knowledge, skills and competencies to lead productive, fulfilling
and successful lives. However, we all realize the foundations for learning are laid well before a child enters kindergarten.
Research tells us the early years provide crucial opportunities for educators and caregivers to influence children’s growth
and development. If our goal is that every child enters kindergarten ready to learn and succeed, pre-kindergarten
educational standards can provide us with shared understandings about the competencies critical for this to occur. In
addition, pre-kindergarten standards provide a direct link to the Show-Me Standards, so we know that we are preparing
children for the high expectations they will encounter as they progress through school.

To this end, the Missouri Early Learning Standards for Science describe what most children should know and be able to
do in the area of science by the time they enter kindergarten. They represent a shared set of expectations for preschool
children that were developed by drawing upon current research about how young children learn. It is important to keep
in mind, however, that children learn and develop in their own unique ways. While research demonstrates that these
standards are appropriate for most children who are about to enter kindergarten, our responsibility as educators is to
assess where each child is on the continuum of scientific thinking and build on what that child knows and can do.

Ongoing observational assessment is a key element in supporting children’s early scientific development. This guide
will illustrate some indicators that teachers can reliably assess to show each child’s progress over time. This data can
be used to plan meaningful, engaging learning experiences that promote both scientific development and a love for
solving problems. In addition, you will find information about creating rich environments to support the construction
of scientific knowledge as well as for partnering with parents and families to promote an interest in science and an
enthusiasm for learning. Lists of teacher resources and children’s books focused on science are also included.
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I. Physical Science

Children are naturally interested in the objects and materials that constitute the physical world that surrounds them
as well as in how objects and materials can be manipulated and changed. As they begin to explore these properties, they
begin to build their knowledge about physical science.

1. Explores physical properties of objects and materials.

Indicators Examples
The child ...
a. Shows interest in + comments on changes in the physical world (e.g., says, “We made play dough out of salt, flour and water.”).

the physical world. * looks at fiction and nonfiction books (e.g., Mouse Paint, Trucks, Freight Train, Snow Balls, Stone Soup, How Things
Work) about the physical world.

b. Uses one or more + comments on changes when substances are mixed, shaken or cooked (e.g., mixing paint, making butter from cream,
senses to observe cooking play dough).
the physical world. | . collects objects of different shapes and sizes (e.g., marbles, coins, blocks).

« listens to and identifies environmental sounds (e.g., cars, airplanes, wind, rain, birds).

. Experiments with « explores ramps, magnets, magnifying glasses, scales, eyedroppers, unbreakable mirrors, cups, funnels, etc.
simple tools.

Teacher strategies to encourage children to explore the
physical properties of objects and materials include:

e providing a variety of materials for children to use to manipulate and/or construct things (e.g., blocks of all sizes and
shapes, tubes, ramps, pulleys, ropes, boxes).

e setting up learning centers for children to explore objects and materials. Center contents should be changed
periodically to keep children interested.

e involving children in activities that involve transformation of materials (e.g., cooking, painting).

¢ making books about the physical world available to children in the literacy area and in other interest areas (e.g.,
block area, sensory area).

e reading books (including big books) aloud that feature aspects of the physical world.

® inviting visitors with a science-related vocation or hobby (e.g., scientists, construction workers, firefighters) to the
classroom to discuss and/or demonstrate what they do and what equipment or tools they use.

e drawing children’s attention to aspects of the physical world to promote their interest.

e asking open-ended questions to promote children’s awareness of the physical world (e.g., asking, “What do you think
happened to the snowball we left on the table?”).

¢ modeling how to use simple tools to investigate and/or observe various objects (e.g., using a magnifying glass to look
at a shell).

e encouraging children to make collections of objects they’re interested in and engaging them in conversations about
the objects.
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I. Physical Science

Science is basically a process of inquiry — raising questions and then investigating methodically to answer them.
Children have a natural curiosity about the world, and this curiosity provides the springboard for investigations that
promote scientific thinking.

2. Investigates properties of objects and materials.

Indicators Examples
The child ...
a. Asks questions « asks, “Why does the ice cube melt?”
about objects and « asks, “Why does this ball roll faster than that one?”
materials. « asks, “Why do magnets stick together?”
b. Experiments with « plays in water with objects that sink and float.
objects and * repeatedly rolls a car down a ramp.

materials to gather | . mixes colors using paint, watercolors, food coloring, etc.
information and

observe reactions.

¢. Shows knowledge of | * sorts objects and materials by what they are made of (e.g., rock, metal, plastic, wood, glass, cloth).
physical properties | - sorts objects and materials by various characteristics (e.g., soft/hard, float/sink, loud/quiet).
of objects. « tells (not always accurately) how ice, play dough, pudding, etc., is made.

Teacher strategies that promote children’s investigations of the
properties of objects and materials include:

¢ providing opportunities for them to manipulate objects and observe reactions (e.g., at the woodworking center, block
area, light table, art area).

¢ modeling asking questions about objects/materials and encouraging children to find answers (e.g., asking, “I wonder
how we can make the cars go down the ramp faster? How do you think we can find out?”).

¢ giving children access to a variety of materials they can collect and engaging them in conversations about how they
are sorting or classifying objects.

® modeling comparison language (e.g., wet/dry, shiny/dull, rough/smooth).

¢ supporting them in making observations about the physical world and making connections with what they already
know or have observed.

e providing developmentally appropriate science software on the computer.

model how to use Simple tools
to investigate and/or observe various objects
1
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I. Physical Science

This standard refers to children’s ability to identify and solve personally meaningful problems involving materials and
objects they can manipulate and/or transform. As children work with things to solve problems of interest to them, they
deepen their understanding of physics (interaction of matter and energy) and chemistry (how substances interact and
change).

3. Solves problems involving physical properties of objects and materials.

Indicators Examples
The child ...

a. Identifies problems « says, “l want the car to go faster.”
involving physical * says, “l want to build a taller tower.”
properties of objects | . says, “| have red, blue and yellow paint, but | want green.”
and materials.

b. Experiments with * moves the ramp to make a toy car go different speeds.
objects to produce « tries to make a new color of paint by mixing other paint colors.
desired effects. * tries to throw a ball at a target.

¢. Makes predictions « suggests which objects will sink or float.
based on experiences | « guesses which ramp the car will go down faster.
with "_"l"-Cts and « predicts which objects magnets attract or repel (e.g., leaves, cotton balls, paper clips, nuts and bolts).
materials. « makes suggestions that will cause ice to melt faster.

Teacher strategies that promote problem solving
with objects and materials include:

¢ asking open-ended questions (e.g., asking “How can we make the car go farther?” or “What happened when the magnet
touched the paper clip?”).

¢ taking advantage of spontaneous happenings to encourage problem solving with substances and objects (e.g., at snack
time when something spills; in the block area as children attempt to construct tall towers).

¢ providing children with enough time and space to work with objects and materials and pursue their own inquiries
(e.g., constructing with blocks).

¢ supplying a variety of materials for children to experiment with (e.g., to see what sinks or floats at the water table; to
see how far objects such as feathers or pieces of paper go when they blow at them through straws).

¢ engaging children in predicting what will happen as they experiment.

¢ providing opportunities for children to test their predictions.

¢ encouraging children to build on what they know by making connections with other experiences they’ve had with
objects and materials.
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I. Physical Science

This standard refers to children’s ability to demonstrate, in various ways, what they perceive through their senses as
they experience the physical world. This skill is another building block for scientific thinking and provides a means for
children to communicate their ideas about the physical world and how it works.

4. Represents observations of the physical world in a variety of ways.

Indicators

Examples
The child ...

a. Represents
observations
through pretend

play.

b. Represents
observations
through music and
movement.

¢. Represents
observations
through art and
construction.

d. Talks about the
physical world.

pretends to prepare/cook food.
uses simple tools (e.g., magnets, magnifying glasses, ramps, tape measures, balls, prisms) in pretend play.
engages in role playing (e.g., acts like a scientist, chef, construction worker, artist, race car driver/pit crew member).

pretends to skate on ice.

acts out a melting snowman, popping popcorn, an object rolling down a hill.

sings action songs (e.g., I'm a Little Teapot, Johnny Works With One Hammer, Grand Old Duke of York, Jack and Jill
Went Up the Hill).

creates songs about experiences in the physical world.

builds and/or draws towers, enclosures, roads, bridges, tunnels, ramps and vehicles.
intentionally mixes blue and yellow paint to make green.
draws “maps” or “blueprints” of constructions.

asks, “How did you do that?”

tells a friend, “If you add another block to the tower, it will fall.”

describes objects according to size, shape, color or speed.

uses names for tools (e.g., magnifying glass, magnet, scale, ramp).

uses texture words (e.g., bumpy, rough, soft, smooth, slick, hard).

uses measurement words (e.g., heavy/light, hot/cold, big/little, long/short, fast/slow).

Teacher strategies for promoting children’s
representation of their observations include:

engaging them in conversations about the physical world.

encouraging them to represent their observations in many different media as well as through language.

engaging them in musical experiences and songs where they act out their observations (e.g., swaying in the wind).
providing resources and opportunities for them to experiment with writing or drawing their observations (e.g., a

block structure, a tower).

providing appropriate props for children to role play.

supplying the classroom with posters, books and magazines about the physical world and its phenomena.
modeling use of vocabulary to describe the physical world (e.g., measurement and texture words, names of tools).
providing many opportunities (e.g., at circle time, during center time) for children to represent their ideas about how

the physical world works and to exchange their ideas with their peers.
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Il. Life Science

This standard concerns the child’s developing understanding of the difference between living and nonliving things
as well as of how living things grow and change. Because young children are active learners, they build their knowledge
through direct experience with living things in the environment and in the classroom.

1. Explores characteristics of living things.

Indicators Examples
The child ...
a. Shows interest « comments on changes in living things (e.g., babies grow to adults, seeds become plants, caterpillars become butterflies,
in plant and animal birds hatch from eggs).
changes. « remarks that the leaves are changing colors, the trees have buds, the flowers are blooming.

* looks at books, magazines and posters that feature living things (e.g., The Very Hungry Caterpillar; Ranger Rick’s Your
Big Back Yard; Zoo Book; magazines and posters from the Missouri Department of Conservation).

b. Uses one or more * expresses wonder/excitement about living things (e.g., rabbits, deer, fish, spiders, birds, blooming flowers).
senses to observe « says, "l hear the birds singing,” or “The dog is barking.”
the natural world. « says, "I smell a skunk,” or “Smell this flower.”

 comments on the different tastes of food.

* holds or watches a caterpillar or worm to see how it moves.
« catches bugs and places them in a container.

* uses a magnifying glass to observe living things.

« examines leaves, pine cones, shells, etc.

Teacher strategies to support children’s exploration
of the characteristics of living things include:

¢ keeping a class pet (or an aquarium, ant farm, etc.) and encouraging children to observe and care for the creature.

¢ engaging children in sensory experiences with natural objects or living things (with appropriate care and safety
considerations in mind).

¢ drawing children’s attention to living things in the environment when opportunities arise.

¢ taking children on nature walks and/or explorations of the playground to discover what lives there.

¢ providing opportunities for children to make collections of seeds, leaves, pine cones, etc., as well as to discuss the
characteristics of what they collect.

¢ supplying the classroom with nonfiction books that are about living things and that illustrate the life cycle.

¢ engaging the children in planting seeds (indoors and outdoors) and observing how plants grow and change.

provide opportunities for children
tocollectseeds, leaves, pine cones, etc,
as well as to disc uss the characteristics
of what they c ollect
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Il. Life Science

Young children are fascinated by the attributes of living things as well as by the transformations living things
(including themselves) exhibit as they develop and move through the cycle of life. Children’s natural curiosity and
wonder can be the inspiration for beginning scientific inquiry and early investigations about the natural world.

2. Investigates characteristics of living things.

Indicators Examples
The child ...
a. Asks questions « asks, “Why didn't the seed grow?”
about the natural « asks, “Where do babies come from?”
world. « asks, “Where do the frogs go in winter?”

« asks, “How do fish breathe?”
« asks, “What do animals eat?”

b. Collects information | « collects leaves, pine cones, shells, seeds, bugs, etc.

to learn about living | - uses a magnifying glass to investigate a spider web.

things. « uses real or pretend binoculars to observe nature (e.g., birds, trees).
* looks at books and magazines to learn about living things.

¢. Shows knowledge of | * matches mother animals with their babies using pictures, stuffed animals, animal matching games, animal figurines,
the characteristics etc.
of living things. « sorts collections (e.g., leaves, pine cones, shells, seeds, bugs).

« talks about the differences in animals (e.g., birds have feathers, fish live in water, dogs and cats have fur).

* identifies living versus nonliving things (e.g., says, “That's just a plastic snake!”).

Teacher strategies to promote children’s investigations
into the characteristics of living things include:

¢ asking children questions to engage their interest about living things they can observe in the classroom or outdoors
(e.g., asking, “Where do you think the toad lives?” or “Why do you think these leaves are drooping?”).

e using children’s questions and interest about specific living things (e.g., spiders, plants) to engage them in projects
that will extend throughout the curriculum.

¢ reading aloud books about living things and the life cycle and engaging children in conversations about this
information.

e prompting discussions about how the human body works by asking questions (e.g., asking, “How do you know when
you're hungry?”).

¢ giving children opportunities to handle animals, insects, reptiles, etc., in order to explore their characteristics
(keeping health and safety considerations in mind).

¢ giving children access to resources so they can make their own collections of artifacts from the natural world (e.g.,
shells, seeds and seed pods, leaves, feathers).

¢ encouraging children to represent their observations and ideas about living things in a variety of media as well as
through language.

give children dC C @SS toresources
so they can make their own Collec tions
of artifacts from the natural world
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Il. Life Science

This standard reflects children’s ability to identify and attempt to solve problems involving living things and the
natural world. It is important to keep in mind, however, that children’s “solutions” may not always be accurate. In fact,
these errors in thinking are part of a developmental process as children construct their knowledge about living things
and the natural world.

3. Solves problems related to living things.

Indicators Examples
The child ...
a. Identifies problems « comments that the plant is drooping (wilting).
involving living « complains that the animal cage is smelly.
things. « says, “l can't play outside because the bugs will bite.”
b. Recognizes that * says, “The plant needs water.”
living things have * says, “I'm hungry.”
needs. * says, “The dog wants to play.”
¢. Makes predictions « says, “l think a baby chick will come out of the egg.”
based on experiences | « says, “If we don't water the plant, it will die.”
with living things. « says, “When the dog brings the ball, he wants to play.”
« says, “When the baby cries, she needs you.”

Teacher strategies to support children’s problem solving
related to living things include:

¢ acknowledging their observations about changes involving living things (including human beings) and helping them
make connections between cause and effect(s).

modeling appropriate care of living things (e.g., plants, animals, reptiles, themselves).

reading aloud books that deal with problems of living things.

asking questions to promote their problem solving (e.g., asking, “Why do you think the cage is smelly?”).

giving them many opportunities to observe and interact with living things (indoors and outdoors).

modeling wonder and interest in the natural world.
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Il. Life Science

This standard refers to children’s ability to express what they perceive through their senses as they experience the
natural world and interact with living things. It also refers to children’s growing awareness of their own selves/bodies as
part of the natural world. This skill is another building block for scientific thinking and provides a means for children to
communicate their ideas about nature and the life cycle.

4. Represents observations about living things in a variety of ways.

Indicators Examples
The child ...
a. Represents « Engages in role playing (e.g., plays a veterinarian, gardener, doctor, farmer, florist, parent).
observations « pretends to be an animal (e.g., dog, elephant, bird).
through pretend
play.
b. Represents  moves like an elephant, spider or snake.
observations * sings songs about living things (e.g., Six Little Ducks, Old MacDonald Had a Farm, Five Little Speckled Frogs, Baby
through music and Bumble Bee, And the Green Grass Grew All Around, Sweetly Sings the Donkey).
movement. « creates songs about living things.
¢. Represents * draws or paints pictures of animals.
observations * uses blocks to build a farm or zoo.
through art and « draws or paints pictures of his own family.
construction.

d. Talks about plants « tells about family pets, trips to the zoo, etc.
and animals. « comments on how to care for a pet.
 uses words such as leaf, tree and flower in conversation.
« uses names of living things (e.g., elephant, cow, bird, fish, dog, spider, insect, flower, tree, grass).
« uses words such as beak, wings, skin, shell, claws, head, tail, feathers, horns and fur in conversation.

Teacher strategies to support children’s ability to represent
their observations about living things include:

e providing an ample supply of blocks and animal and human figures as well as adequate space and time for children to
play with them and to discuss their actions and creations.

e providing opportunities for children to represent their observations from the zoo, a field trip, etc., by making a class
book.

e inviting visitors with a vocation or hobby involving living things or the natural world (e.g., veterinarian, farmer,
nurse) into the classroom.

e supporting children’s pretend play concerning living things and places where living things are found (e.g., zoo, circus,
farm, doctor’s office).

® modeling the vocabulary used to describe the characteristics of living things.

¢ supplying the classroom with appealing books involving living things and the natural world.

¢ engaging children in music and/or movement activities where they can imitate living things and the sounds they
make.

e supporting children’s attempts to make pictures or sculptures (e.g., with play dough or modeling clay) of living things.

® encouraging children to “write” about their observations (e.g., in a daily journal, in letters to grandparents).

e engaging children in conversations about their observations (e.g., at morning meeting, while working in learning
centers).

invite Visitors with a voc ation orhobby
involving living things or the nat ural world
into the Classroom
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lll. Earth and Space

This standard refers to children’s interest in and curiosity about earth and space. These abstract concepts start to
become meaningful as children begin to observe the earth and sky and their characteristics and phenomena.

1. Explores properties of earth and space.

Indicators Examples
The child ...
a. Shows interest in » comments on changes in the weather, clouds or seasons.
earth and space. * looks at books and magazines about earth and space (e.g., In the Night Sky; Happy Birthday Moon; Goodnight Moon;
In the Small, Small Pond; The Snowy Day; Mud Puddle; Let's Go Rock Collecting; Star Gazers; Ranger Rick’s Your Big
Back Yard).
b. Uses one or more « plays with, collects and examines rocks, soil (dirt), mud, sand, shells, etc.
senses to observe * notices shadows.
earth and space. « says, “I hear the rain (thunder, wind).”

« looks at the clouds, the stars and the moon.

¢. Uses simple tools « uses a sand sifter, garden tools, etc., to explore the dirt, mud, sand and rocks.
to explore earthand | - uses a flashlight to make shadows.
space. « plays with measuring devices (e.g., thermometer, rain gauge, ruler, cup, bowl).

« experiments with windsocks, pinwheels, telescopes, binoculars, kites, magnifying glasses, etc.

Teacher strategies to support children’s exploration
of the properties of earth and space include:

e drawing their attention to weather and changes in weather and the seasons and engaging them in conversations about
what they see, hear and feel.

supplying the classroom with books and magazines about earth and space.

providing them with opportunities to play with soil (dirt), sand and mud.

equipping the sand and/or water table with simple tools and measuring devices (e.g., sifters, trowels, hand rakes and
hoes, measuring cups).

engaging them in shadow play.

setting up a learning center with a light table.

reading aloud stories about earth and space, the moon and stars, etc.

encouraging them to make rock collections.
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lll. Earth and Space

Young children’s knowledge about earth and space is constructed in very concrete ways through “hands-on, minds-
on” investigations of materials and processes that are meaningful to them. This standard refers to these early attempts to
find out about the earth and space.

2. Investigates properties of earth and space.

Indicators Examples
The child asks ...
a. Asks questions  “How do you make mud?”
about earth and  “Why is this rock shiny?”
space. * “What makes the thunder and lightning?”

* “What happened to the snow?”
 “Why is the moon out in the daytime?”
 “Where does the sun go to sleep?”
 “Why is the moon following me?”

b. Conducts « adds water to soil (dirt) to make mud.
experiments to gain | - looks for rocks that will write on concrete.
knowledge of earth | . tries to change rocks (e.g., breaks them into smaller pieces or makes them shiny by using water or oil).
and space. « paints with water on outside surfaces.

"

. Shows knowledge of | * comments on changes in the weather, clouds, temperature, daylight and darkness.
changes in earth and | - says, “The moon is different tonight.”
space.  comments on changes in puddles, grass, soil, sand, wood chips, etc.

Teacher strategies to promote children’s investigations
of the properties of earth and space include:

¢ providing many opportunities for children to play with sand and water and supporting their conversations about their
actions and experiments.

e asking open-ended questions to encourage children’s investigations (e.g., asking, “Why do you think the puddle is
gone?”).

¢ providing an outdoor area where children can dig, play in water, etc.

e encouraging children to make observations and comparisons about the sky, the weather and the seasons.

¢ providing opportunities for children to explore the attributes of various rocks and minerals, different kinds of dirt/soil,
etc.
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lll. Earth and Space

The standard refers to children’s ability to identify and solve personally meaningful problems related to earth
and space. As children begin to build theories to solve problems that are of interest to them, they deepen their
understanding of the environment in which they live. Their theories may not be accurate, but the process of identifying
a problem and thinking it through is the foundation for the development of reasoning and scientific thought.

3. Solves problems involving earth and space.

Indicators Examples
The child says ...

a. Identifies problems | ° “There is no grass under the slide.”

involving earthand | « “It's cold outside.”

space. « “I can't walk on the sidewalk (sand). It is too hot.”
"My shoes got wet when I stepped in the puddle.”
* "l can't dig in this hard dirt.”

b. Makes predictions * “I'hear thunder. It's going to rain.”

based on * "We get to play outside because it is sunny.”
experiences with « “I'think the snow will melt because the sun is shining.”
earth and space. « “I might fall on the ice.”

« “If it snows too much, we can't go anywhere.”
+ “Water and dirt make mud.”

Teacher strategies for promoting children’s ability
to solve problems related to earth and space include:

e taking advantage of spontaneous happenings during the day to encourage problem solving (e.g., going outdoors after
rain has caused puddles to form).

e providing children with enough time and space to play with sand, water, soil/dirt, rocks, etc., and pursue their own

inquiries.

engaging children in shadow play.

engaging children in predicting what will happen as they experiment.

providing opportunities for children to test their predictions.

encouraging children to make connections with other experiences they’ve had in order to build on what they know

about the earth, sky, weather, seasons, etc.

A

e

SCIENCE TEACHER'S GUIDE 15




lll. Earth and Space

This standard reflects children’s growing ability to communicate their observations about earth and space in a variety
of ways as well as through language. As the child becomes more aware of the elements and features of earth and space,
she begins to communicate her observations and understandings.

4. Represents observations about earth and space in a variety of ways.

Indicators Examples
The child ...
a. Represents « engages in role playing (e.g., plays a weather person, astronaut, farmer).
observations through | « dresses dolls, puppets or flannel-board characters according to the weather.
pretend play. « uses simple tools (e.g., magnifying glasses, binoculars, telescopes, scales, maps, digging tools, brushes, buckets) to
pretend.
b. Represents » moves like the wind, snowman, snowflake, rocket, astronaut in space, tornado, dinosaur, etc.
observations through | « sings songs such as Twinkle, Twinkle, Little Star; The Itsy, Bitsy Spider; Hey Diddle Diddle; and If All the Raindrops
music and Were Lemondrops and Gumdrops.
movement. « creates songs about earth and space.
¢. Represents « makes landscapes with mud, sand and water.

observations through | - draws or paints pictures of the sky, moon, stars, sun, earth, etc.
art and construction. | . yses play dough or blocks to make mountains, snowmen, spaceships, caves, dinosaurs, etc.

d. Talks about earth * describes rocks according to size, shape and color.
and space. « says, “The moon and stars come out at night.”
« talks about night and day.
« talks about winter, spring, summer and fall.
« uses earth words (e.g., soil, ocean, mountain, sand, rock, river, lake, creek).
« uses weather words (e.g., rainy, windy, snowy, foggy, sunny, cloudy, temperature).
« uses seasonal words (e.g., winter, spring, summer and fall).
* uses space words (e.g., moon, star, sun, sky, air).

Teacher strategies for supporting children’s
representations of earth and space include:

* asking open-ended questions (e.g., why and how questions) to engage children in conversations about elements of
earth and space.

* encouraging children to represent their observations about the seasons, clouds, rivers, mountains, and other
components of earth and space in many different media as well as through language.

* engaging children in musical experiences and songs in which they act out their observations (e.g., twirling like a
snowflake).

* providing resources and opportunities for children to experiment with writing or drawing their observations (e.g,, of
a thunder storm, of the night sky).

* inviting guests (e.g,, miners, geologists, weather forecasters) to the classroom to discuss and/or demonstrate what
they do and what equipment or tools they use.

* providing appropriate props for children to role play.

* supplying the classroom with posters, books and magazines about earth and space.

* modeling vocabulary associated with earth and space (e.g, weather and seasonal words, names of tools).

* providing many opportunities (e.g,, at circle time, during center time) for children to represent their ideas about earth
and space and to exchange their ideas with their peers.

supply the dassroom with posters, books
and magazines about earth andspace
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Creating an Environment
to Promote Scientific Thinking

n environment that promotes children’s interest in science is one that stimulates inquiry and experimentation.

For young children, the process of scientific thinking begins with wonder and questioning. Supplying the

classroom and science area with interesting artifacts from the physical and natural worlds as well as with
simple scientific instruments and tools such as magnifying glasses, scales and other measuring devices, a variety of
containers, tubes, and sand and water tables will lay the foundation for children’s investigations and problem solving.
An ample supply of blocks, rollers, ramps, ropes and pulleys, balls and pendulums, etc., will also inspire children to
experiment with objects. Providing a supply of found materials (e.g., rocks, shells, pine cones) for children to explore
is also helpful. Periodically introducing new items and rotating others helps keep children’s interest. In addition, when
thinking about enhancing the environment to support children’s scientific thinking, it is important to remember
that science can extend across all curricular areas. For example, the art area also lends itself naturally to children’s
investigations and experiments with paint, play dough and clay. Including a wide variety of picture books and texts
about nature, earth and space, and the physical world in the literacy center will also support children’s scientific
thinking. And remember, equipping a classroom for scientific inquiry need not be expensive. A plastic tub can serve
as a water table, found objects and recyclables can serve to promote children’s experiments and investigations, and the
outdoors is a great laboratory!

Involving Parents and Families

artnering with parents and families to support children’s scientific thinking can be both rewarding and

fun. Encouraging families to involve their children in cooking, to take “field trips” around their yards or

neighborhoods to observe nature or make collections of interesting rocks, leaves, nuts, etc., or to observe
the moon and stars are wonderful ways to involve families in the science curriculum. Lending books that feature
scientific topics and the natural world is another way to both promote interest in science and literacy development. In
addition, collecting artifacts or information for class projects can turn into family endeavors. There are many resources
for educators interested in involving parents in supporting their children’s scientific thinking; many are included in
this handbook. The Parents as Teachers program is also a wonderful resource; contact your school district for more
information about this exemplary program.
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