BACK TO INDEX Kindergarten
BACK TO K-8 INDEX

INTRODUCTION TG CONTENT STATEMENTS

GRADE BAND THEME: OBSERVATIONS OF THE ENVIRONMENT

This theme focuses on helping students develop the skills for systematic discovery to understand the science of the physical world around them in greater depth by using
scientific inquiry.

SCIENCE INQUIRY AND APPLICATION

During the years of PreK-4, all students must become proficient in the use of the following scientific processes, with appropriate laboratory safety techniques, to construct
their knowledge and understanding in all science content areas:

Observe and ask guestions about the natural environment;

Ptan and conduct simple investigations;

Employ simple equipment and tools to gather data and extend the senses;
Use appronriate mathematics with data to construct reasonable explanations;
Communicate about observations, investigations and explanations; and
Review and ask guestions about the observations and explanations of others.

STRANDS

Strand Connections: Living and nonliving things have specific physical properties that can be used to sort and classify. The physical properties of air and water are
prasented as they apply to weather.

EARTH AND SPACE SCIENCE {ESS) PHYSIGAL SCIENCE (PS) LIFE SCIENCE (LS)

Topic: Daily and Seasonal Changes Topic: Properties of Fveryday Objects and Topic: Physical and Behavioral Traits of Living
This topic focusas on cbserving, exploring, describing Materials Things

and comparing weather changes, patterns in the sky This topic focuses on the production of sound and on This topic focuses on observing, exploring, describing
and changing seasons. ohserving, exploring, describing and comparing the and comparing living things in Ohio.

proparties of objects and materials with which the
student is familiar.

CONDENSED CONTENT STATEMERNTS

+ Weather changes are long-term and short-term. + Objects and materials can be sorted and described » |iving things are different from noniiving things.
+ The moon, sun and stars are visible at different by their properties. « Living things have physical traits and behaviors,
times of the day or night. + Some ohjects and materials can be made to vibrate which influence their survival.
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1o produce sound.
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EARTH AND SPACE SCIENCE (ESS)

Topic: Daily and Seasonal Changes

This topic focuses on observing, exploring, describing and comparing weather changes, patterns in the sky and changing seasons.

CONTENT STATEMENT

Weather changes are long-term
and short-term.

Weather changas occur throughout the
day and from day to day.

Air is a nonliving substance that surrounds
Earth and wind is air that is moving.

Wind, temperature and precipitation can
be used to document short-term weather
changes that are ohservable.

Yearty weather changes {seasons) are
observable patierns in the daily weather
changes.

Note: The focus is on observing the
weathet patterns of seasons. The reason
for changing seasons is not appropriate for
this grade level; this is found in grade 5.

CONTENT ELABORATION
Kindergarten Concepts

Wind, temperature and precipitation are components of the weather that can be observed and measured for Kindergarten. The
measurernents collected and tools used can be nonstandard and must be age-appropriate. For example, the temperature may
be above or below a given point (warmer or colder} or the amount of snow is marked on a dowel rod to check the depth.

Waather measurements must be collected on a regular basis throughout the school year and then compared, explained and
discussed each week and each month. At the end of the school vear, a comparison can be made and seasons can be identified
by the patterns that were measured throughout the year. Consistent review and questicning to despen understanding are
essential.

Use technology to compare classroom data to local data, study weather events, communicate and share data with other
classrooms, and record classroom data.
Future Application of Congepts

Grades 1-2: The properties of water and air are explored as they relats 1o the weathar observations and measurement from
Kindergartan.

Grades 3-5: Different states of water are defined in Physical Sciences. Wind and water are recognized as processes that can
change the surface of Earth through weathering and erosion. The observed seasons from Kindergarten are releted to the sun
and the tit and orbit of Earth in grade 5.

EXPECTATIONS FOR LEARNING: COGNITIVE DEMANDS

This section provides definitions for Ohio's science cognitive demands, which ars intrinsically related to curment understandings and research about how people leam. They
provide a structure for teachers and assessment developers to reflect on plans for teaching sclencs, to monitor cbservable evidence of student learning, and to develop
summative assessment of student leamning of science.

" VISIONS INTO PRACTICE: CLASSROGIM EXAMPLES

This section provides examples of tasks that students may perform; this includes guidance for developing classroom performance tasks. It is not an all-inclusive checklist of
what should be done, but is a springboard for generating innovative ideas.



BACK TO INDEX

BACK TO K-8 INDEX

Ohio

Department
of Education

MODEL CURRICULUM KINDERGARTEN

EARTH AND SPACE SCIENCE {ESS)

Topic: Daily and Seasonal Changes

This topic fosuses on absarving, exploring, describing and comparing weather changes, pattemns in the sky and changing seasons.

CONTENT STATEMENT

The moon, sun and stars can be
observed at different times of the
day or night.

The moon, sun and stars are in different
positions at different times of the day
or night. Sometimas the meon is visible
during the night, sometimes the moon
is visible during the day and at other
times, the moon is not visible at all. The
observable shape of the moon changes
in size very slowly throughout each day
of every month. The sun is visible only
during the day.

The sun's position in the sky changes in
a single day and from season to season.
Stars are visible at night, some are visible
in the evening or morning and some are
brighter than others.

@

memO.m.bﬁOZm. FOR rmbm2~20“ COGNITIVE DEMANDS

CONTENT ELABORATION

Kindergarten Concepts

Changes in the position of the sun in the sky can be measured and recorded at different times during the school day.
Observations also can be made virtually. This data can be compared from month 1o month to monitor changes. Stars, groups of
stars and different phases of the maoon can be observed through books or virtually and documented throughett the month. The
names of the stars, constellations or moon phases are not appropriate for Kindergarten; only the changes in appearances and
what car: actually be ohserved are included. The moon also can be observed in the davlight, at fimes. Drawings, photographs or
other graphics can be used to document student observations.

Demonstrating (either 3-D or virtual) and testing/expermenting (through kits or models) must be used to explain the changing
positions (in the sky) of the sun, stars and moon. Review, quastion and discuss the demonstrations and cbservations to deepan
understanding.

Future Application of Concepts

Grades 1-2: The sun is introducad as a primary sourge of energy that relates to long- and short-term weather changes.

Grades 3-5: The tiit and orbit of the Earth and position of the sun are related to the seasons, the sun is the only star in the solar

system and celestial bodies orbit the sun.

This section provides definitions for Ohio’s science cognitive demands, which are intrinsically releted to current understandings and research about how people leamn. They
provide a structurs for teachers and assessment developers to reflect on plans for teaching science, to monitor chservable evidence of student learing, and to develop
summative assessment of student learning of science.
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LIFE SCIENCE {LS)

Topic: Physical and Behavioral Traits of Living Things

This topic Tocuses on observing, explaring, describing and comparing fiving things in Chio.

CONTENT STATEMENT

Living things are different from
nonliving things.

Living things include anything that is
glive or has ever beaen alive. Living
things have specific characteristics
and traits. Living things grow and
reproduce. Living things are found
almost everywhare in the world.
There are somewhat different kinds in
different places.

Note 1: The focus is on the traits
and behaviors of living things not on
attributes of nonliving things. See
Kindergarten Physical Science for
nonliving things.

Note 2: Listing the characteristics that
distinguish living things from nonliving
things is not appropriate at this grade
level. Further details will appear in the
maodel curriculum.

mxmwmo.ﬂb.zozm FOR LEARNING: COGMITIVE DEMANDS

CONTENT ELABORATION

Kindergarten Concepts

The emphasis of this content statement is to build a grade-appropriate understanding of what it means to be fiving, not to
distinguish living and nonliving.

There are different kinds of living things. The focus is on familiar organisms (e.g., grass, trees, flowers, cats, dogs,
horses). Some grade-appropriate characteristics include that living things respond to stimuli, grow and require energy.

Living things respond to stimuli. The responses described must be easy to observe (e.g., fish in an aquarium respend 1o
a stimulus — food). Living things grow (2.g., plant seeds or seedlings and watch them grow). Observing plants growing
toward a light source can lead to experiments and expiorations of what happens when the plant is placed in a different
place in the classroom (e.g., on the floor, in a closet, on a desk) or rotated 30 degrees. Some observations alse can be
done virtually.

Animals need food; plants make their own food. Read grade-appropriate, nonfiction books to students or by students
le.q., piciure books) that accurately describe the characteristics of living things found in Chio. Technology also can be
used to find photographs and stories or take photographs of {iving things in Ohio.

When studying fiving things, ethical treatment of animals and safety must be employed. Respect for and proper
treatment of fiving things must be modeled. For example, shaking & container, rapping on insect botiles, unclean cages
or aquariums, leaving living things in the hot sun or exposura to extrerne temperatures (hot or cold) must be avsided. The
National Science Teachers Association (NSTA) has a position paper to provide guidance in the ethical use and treatment
of animals in the classroom at

http:/ fvwwww.nsta.org/about/positions/animals.aspx.

Future Application ef Concepts

Grades 1-2: This content builds to understanding that [iving things use tha environmenit to acquire what they need in
order to survive.

Grades 3-5: Food webs and food chains are used 1o illustrate energy transfer within an ecosystem.

Grades 8-8: The characteristics of life are detalled via Modern Cell Theory and reproduction.

This section provides definitions for Ohia's science cognitive dernands, which are intrinsically related to current understandings and research about how peogple
learn. They provide a structure for teachers and assessment developers 1o reflect on plans for teaching science, to monitor observable evidence of studant
leaming, and to develop summative assessment of student learning of science.
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LIFE SCIENCE (LS}

Topic: Physical and Behavioral Traits of Living Things

This topic focuses on ohserving, exploring, describing and comparing living things in Ohio.

CONTENT STATEMENT
Living things have physical
traits and behaviors, which
influence their survival.

Living things are made up of a variety
of structures. Some of these structures
and behaviors influence their survival.

Note: This concept is addressed in PreK,
but is included here for districts that

do not have a PreK program. Further
information for distriets is provided in
the model curriculum section.

CONTENT ELABORATION

Kindergarten Concepts

At this grade level, providing exposure through personal observation and stories to a large variety of living things is required. The
foeus is not on naming the parts of living things, but associating through interaction and cbsarvation that living things are made of
parts, and because of thuse parts, living things can do specific things. The scientific explanations of how those parts function wil
come later, Identify and discuss examples such as birds have wings for flying and beaks for eating. Dogs have eyes for seeing,
teeth for chewing and legs for moving. Trees have leaves and trunks.

Concrate experiences are necessary 1o deepen knowledge of the traits and behaviors of living things. Technology can be used to
compare data on the number of honeybees observed in the schoclyard with other schocls. Additional inquiry investigations include
conducting observations of pond water (8.g., using a hand fens, focusing on mMacroscopic organisms), raising a ciassroom pet,
planting seeds and watching them grow, and noting differences between different types of plants or bird watching.

Note: To ensure the health of students, check for allergies prior o raising a classroom pet.
Future Application of Concepts
Grades 1-2: The physical environment is identified as the source for what organisms need to survive.

Grades 3-5: Plants and animals have certain physical or behavioral characteristics that improve their chances of surviving in
parficular environments.

Grades 6-8: Changes in environrmental conditions can affect how beneficial a trait will be for survival and reproductive success of
an individual or an entire species.

EXPECTATIONS FOR LEARNING: COGNITIVE DEMANDS

This section provides definitions for Ohio's science cognitive demands, which are intrinsically releted to current understandings and research about how people learn. They
provide a structure for teachers and assessment developers to reflect on plans for teaching sciencs, to monitor observable evidence of student learning, and 1o develop

summative assessment of student [earning of science.
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PHYSICAL SCIENCE {PS)

Topic: Properties of Everyday Objects and Materials

This topic focuses on the production of scund and on observing, exploring, describing and comparing the properties of objects and materia

farniliar.

OOM./:,mZ{_. STATEMENT

Objects and materials can be
sorted and described by their
properties.

Objects can be sorted and described
by the properties of the materials from
which they are made. Some of the
properties can include color, size and
texture.

m.xmumo._.b._.mn.zm FOR LEARNING: nOmzﬁ_e‘m DEMANDS

s with which the student is

CONTENT ELABORATION
Kindergarten Concepts

In Kindergarten, the concept that objects are made of specific materials (e.g., clay, cloth, paper, metal, glass} is reinforced. Objects
have certain properties {e.g., color, shape, size, temperature, odor, texture, flexibility) that can be described, compared and sorted.
Temperature observations must be limited to descriptors such as hot, warm and cold. Chservations of weight must be fimited

to descriving objects as heavy or light. Comparisons must be used 1o sort and describe objects (e.g., s the wooden block
heavier or lighter than the plastic block?). Standard and nonstandard measuring tools can give additional information about

the environment and can be used 1o make comparisons of objects and events. Magnifiers can be used to see detail that cannot
be seen with the unaided eye. Familiar objects from home, the classroomn or the natural environment must be explored and
investigated.

Note: Using the sense of taste should be prohibited in the classroom. Discussions of taste can be limited to experiences outside the
classroom. Comparisons of objects are a precursor to measurement.

Future Application of Concepts

Grades 1-2: Changes in objects are investigated, including temperature changes, solidiguid phase changes and possible
changes in amount of liguid water in open and/or closed containers.

Grades 3-5: Matter is defined and gases (air} are introduced. Measurements of weight and liquid volume are made. The mass’
and kind of material rernains the same when an object is reshaped or broken into pieces. The properties of solids, liquids and
gases (air), and phase changes are explored.

*While mass is the sclentifically cormect term to use in this context, the NAEP 2008 Science Framawork (page 27) recommends using the more
farmniliar term “weight” in the elementary grades with the distinction between mass and weight being introduced at the middle school level. In Ohio,
students will not be assessed on the differences between rnass and weight until Grade 8.

This section provides definitions for Ohio's science cognitive demands, which are intringically refeted to current understandings and research about how people learn. They
provide a structure for teachers and assessment developers to reflect on plans for teaching science, to monitor observable evidence of student learning, and to develop
summative assessrment of student learning of science.
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PHYSICAL SCIENCE (PS)

Topic: Properties of Everyday Objects and Materials

This topic focuses on the production of sound and on obsarving, exploring, describing and comparing the properties of objects and materials with which the student is

farniliar.

CONTENT STATEMENT

Some ohjects and materials can
be made to vibrate to produce
sound.

Seound is produced by touching, blowing
or tapping objects. The sounds that

are produced vary depending on the
properties of objects. Sound is produced
when chijects vibrata.

CONTENT ELABORATION

Kindergarten Concepts

Sound can be made in rmany ways. Objects like cymbals, the tabletop or drums can be tapped 1o produce sound. Objects

like 2 rubber band or a guitar string can be plucked to produce sound. Objects like a bottle or a trumpet can be blown intc to
produce sound. A wide variety of sounds can be made with the same obiject (e.g., a plastic bottle could be tapped or blown
into). The connection between sound energy and the vibration of an object must be made. Vibrations can be mads visible when
water splashes from a cymbal or triangle placed in water or rice vibrates on the top of a banging drum. The concepts of pitch
{low vs. high notes) and loudness are introduced. The pitch of sound can be changed by changing how fast an object vibrates.
Objscts that vibrate slowly produce low pitches; objects that vibrate quickly produce high pitches. Sound must be experienced,
investigated and explored through ochservations and experimerntation. Standard, virftual and student-constructed instruments
must be used to explore sound.

Note: Wave descriptions of sound and the propagation of sound energy are not appropriate at this grade.

Future Application of Concepts

Grades 1-2: Exploring sound provides an expserigntial basis for the concepts of motion and energy. A varisty of maotions is
explored. Forces are needed to change the rmotion of chjects.

Grades 3-5: Energy is introduced as something that can make things move or cause change. The concept of a medium for
sound is introduced and disturbances In liquid and solid media are observed.

Grades 6-3: The wave nature of sound is introduced.

EXPECTATIONS ?Ow. LEARNING: OOWZH._.E.H. DEMANDS

This section provides definitions for Chio's science cognitive demands, which are intr

ically related to current understandings and research about how people learn. They

provide a structure for teachers and assessment developers to reflect on plans for teaching science, to monitor observable evidence of student leamning, and to develop
summative assessrment of student learning of science.
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INTRODUCTION TO CONTENT STATEMENTS

GRADE BAND THEME: OBSERVATIONS OF THE ENVIRONMENT

This theme focuses on helping students develop the skills for systematic discovery to understand the science of the physical world around them in greater depth by using
scientific inquiry.

SCIENCE INQUIRY AND APPLICATION

During the years of PreK-4, all students must become proficient in the use of the foliowing scientific processes, with appropriate laboratory safety techniques, 1o construct
their knowledgs and understanding in all science cortent areas:

Ohserve and ask guestions about the natural environment;

Flan and conduct simple investigations;

Employ simple equipment and tools to gather data and extend the senses;
Use appropriate mathematics with data to construct reasonable explanations;
Communicate about chservations, investigations and explanations; and
Review and ask questions about the observations and explanations of others.

STRANDS

Strand Connections: Energy is observed through movement, heating, cooling and the needs of living organisms.

EARTH AND SPACE SCIENCE (ES5} PHYSICAL SCIENCE (PS)

Topic: Sun, Energy and Weather Topic: Motion and Materials

This topic focuses on the sun as & source of energy This topic focuses on the changes in properties that
and energy changes that occur to land, air and water. oceur in objects and materials. Changes of position of

an object are a result of pushing or pulling.

CGNDENSED CONTENT STATEMENTS

* The sun is the principal source of energy. * Properties of objects and materials can change.

- Bepartment
O —.-. —. o of Education

The physical propertiss of water change. * Objects can be moved in a varisty of ways, such as
straight, zigzag, circular and back and forth.

LIFE SCIENCE {L3)

Topic: Basic Needs of Living Things

This topic focuses on the physical needs of living things
in Ohio. Energy from the sun or food, nutrients, watar,
shelter and air are some of the physical needs of living
things.

« |iving things have basic needs, which are met by
obtaining materials from the physical environment.

+ Living things survive only in environments that meet
their needs.
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