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Purpose and scope of presentation

U We will see how a science inquiry is more
than a single activity.

An activity can extend into inquiry when
teachers provide open exploration for
dGdzRSyda IyR RSSLISY
reflection on their exploration. Adding
materials to prompt focused exploration anc
providing ways to share their understanding
adzZLJL2 NI a OKAf RNByQa

Purpose and scope of presentation

U We will identify science and engineering
practices in an early childhood exploration.

Practices of science and engineering (NGSS identified)

1. Asking questions (for science) and defining problems (for
engineering).

2. Developing and using models.

3. Planning and carrying out investigations.

4. Using mathematics and computational thinking.

5. Analyzing and interpreting data.

6. Constructing explanations (for science) and designing solutions (
engineering).

7. Engaging in argument from evidence.

8. Obtaining, evaluating, and communicating information.

Purpose and scope of presentation

U We will decide next steps for
implementing the principles and
declarations of the NSTA Position Statemer
on Early Childhood Science Education in ot
program, whether we are administrators,
child care providers, teachers, educators in
an informal setting or have another role in
early childhood education.

U Take home a list of resources for further
learning.
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affirms that learning science and engineering
LIN} OGAO0Sa Ay (GKS SI NIE&
curiosity and enjoyment in exploring the world
around them and lay the foundation for a
progression of science learning iglR settings
YR GKNRdAZAK2dzi G KSANJI

NSTA Early Childhood
Science Education
Position Statement

rn

Taking Science to Schodlkearningand
Teaching Science in GradesSK

rX NBaSINDK aKeg
thinking is surprisingly

A2 LKAEGAOI GSRX®
wide range of reasoning processes
that form the underpinnings of
scientific thinking, even though
their experience is variable and
they have much more to learf.

Executive Summary

National Research Council. 2007.
Dusch)R.A., &houseAW., eds.
Washington, DC: National Academy Press

Ready, Set, SCIENCE!: Putting Research
Work in k8 Science Classrooms

G¢KS LYLRNIIYyOS 2F ST OKAy:=

Ready, Set,
SCi

Knowledge of science can enable us to
think critically and frame productive
guestions. With out scientific knowledge
we are wholly dependent on othersas ©
GSELISNI aové 2AGK a0

are empowered to become participants &=
N} GKSNJ GKIYy YSNBt& 206aSNBSNH

Michaels S ShouseA. W. and

SchweingrubeH. A. 2008.
Washington, DC: National Academy Press
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From Neurons to Neighborhoods:
The Science of Early Childhood Developme

a1 26 OFy &2O0A¢ T
knowledge about early
childhood development to
maximize the nation's human
capital and ensure the ongoing
vitality of its democratic
AyaidAaddziazyax

From Neurons to Neighborhoods: The Science

Early Childhood Developmef2000 )ShonkoffJ.
P., and D.A. Phillips, ed&xecutive Summary

A Framework for KL2 Science Education:
Practices, Crosscutting Concepts,
and Core |ldeas

S Focus on core ideas, cresstting
concepts, and practices

S Incorporates dearning progressions

A FRAMEWORK FOR

approach K-12 SCIENCE %
EDUCATION

S Emphasizes relationships across
STEM disciplines

S'ada GKS ARSI 27 ‘ag
9YyIAYSSNAY I t NI O (HhUS
GLINROSaa alAffac

3-Dimensional Learning:
Next Generation Science Standardisy,
students in grades K.2

S Based orA Framework
and other earlier research

EN

-

S Focus on core ideas, """s“t"li“s"ri"i':} x|

crosscutting concepts, - b

and practices

S Incorporates dearning
progressiongpproach

S Emphasizes relationships
across STEM disciplines

Ew
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http://www.nap.edu/catalog.php?record_id=9824

NEXT GENERATION

CIENCE

STANDARDS

For States, By States

Poll

NSTA Position
Statement on
Early Childhood Science
Education
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Developmentally
Appropriate
Practice

Developmentally
Appropriate
Practice SO

In Earty Childhood Programs

: -
DRSS
o8

L Soess

‘ NSTA Positiostatement on Early Childhood ScienEducation ‘

The National Science Teachers Association
identifies the following key principles to guide
the learning of science among young children:
Achildren have the capacity to engage in scientific
practices and develop understanding at a conceptual
level.
Axdults play a central and important role in helping
young children learn science.
Aoungehildren develop science skills and knowledge
over time.
AYoung children develop science skills and learning &
engaging in experiential learning.

NSTA Positiostatement on Early Childhood ScienEducation

What does this look like in

early childhood programs?
All children are participating in science inquiry:
XSELX 2NAy3 YR RA&AO20Q
XroftS G2 YIS OKIFy3Sa
XIotS G2 NBLSKG S
XRS@St 2L a0ASyoOS f
experiences,
XtiFf1Ay3 é6AGK | RdzZ Ga |
what they think.
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diverse ways in which scientists
study the natural world and
propose explanations based on
the evidence derived from their
g2 NJ P€

GLYI|jdZANB | f a2 NE
of students in which they develop
knowledge and understanding of

scientific ideas,

as well as an understanding of how

scientists study
GKS yI GdzNF £

How are activities different
from science inquiry?

U Inquiry connects activities about a single
concept (i.e. what are the properties of matter)
and builds conversations around the collected
data (drawings, photographs, and writing) whils
FalAy3 F2N) SOARSy ®S o
@ KIFId YIF{1Sa @2dz G§4KAY]
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How are activities different
from science inquiry?

U Activities are good for introducing children
to a wide range of materials. Not every activity
develops into an omgoing inquiry about a
science concept.

Activities introduce children to a wide
range of materials and phenomena.

Activities can inspire questions that may develop
into a science inquiry in search of answers

Inquiry connects activities about a single
concept and conversations around the
collected data to reflect on evidence.




Inquiry connects activities about a single
concept and conversations around the
collected data to reflect on evidence.

Science inquiry ofteleads to additional
guestions that children are interested
in pursuing.

~OU

Science activities are most productive
when they are part of an exploration into a
phenomena or an investigation into a
guestion rather than around a theme.

Thow can we
find out if
seads sprout 2,
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As you plan, ask yourself if the activity will
adzZLILI2 NI GKS OKAf RI

There are many fun activities but not all
lead to deeper understanding.

Eight indicators of effective Pret8 curriculum:
AChildren are active and engagecn €yc
KGoals are clear and shared by aii***
AKurriculum is evidenebased

Aalued content is learned through investigation, play, an
focused, intentional teaching

ACurriculum builds on prior learning and experiences
ACurriculum is comprehensive
ANRFSaarazylt adal yRINRA -Gl
matter content

Research and other evidence indicates that the
curriculum, if implemented as intended, will likely have

beneficial effects
The National Association for the Education of Young Children (NAEYCtharidational
Association of Early Childhood Specialists in State Departments of Education (NAEGS/S

Worms, Shadows and Whirlpoois my
favorite resource for early childhood
science investigations and inquiry.

7/23/2016
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What does science inquiry look like in a
classroom as children follow
an inquiry cycle* ?

open exploratlon

gettmg ready focused explorauon

harl g/reflectin

*Insplred byThe Young Scientist Series
by IngridChalufourand Karen Worth

There is not just one
GaOASYUGAT
used by children or,
by scientists.

Conclusion
= —

Inquiry

E— e/
The Office of Head Start (OHS) ST

Worms, Shadows and Whirlpodig

Engage-Explore-Reflect SharonGrollmannand Karen Worth

7/23/2016
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Engaging children in inquiry helps
childrendevelop:

AUnderstanding of scientific and engineering
concepts.

Aappreciation of "how we know" what we know
in science.

Aunderstanding of the nature of sciencéiow
A0ASYOS dag2N] asad
ASkills necessary to become independent
inquirers about the natural world.

Poll

More Than Standards

Children learn best
when they feel safe.

) A C

How can we create a

classroom culture in

which it is safe to ask
questions?

7/23/2016

12



2.Structure and Properties of Matter c SCIENCE
Students who demonstrate understanding can: e
2-PS1l. Plan and conduct an investigaticio describe and classifglifferent kinds

2-PS12.

2-PS13.

2-PS14.

of materials by their observable propertieiClarification Statement:
Observations could include color, texture, hardness, and flexibility. Patt
could include the similar properties that different materials share.]

Analyze data obtained from testing different materiate determinewhich
materials have the properties that are best suited for an intended
purpose.*[Clarification Statement: Examples of properties could include,
strength, flexibility, hardness, texture, and absorbendgdessment
Boundary: Assessment of quantitative measurements is limited to I¢ng

Make observations to construct an evidendesed account of hovan
object made of a small set of piecean be disassembled and made into
new object.[Clarification Statement: Examples of pieces could include
blocks, building bricks, or other assorted small objects.]

Construct an argument with evidence thabme changes caused

by heating or cooling can be reversed and some canij6tarification
Statement: Examples of reversible changes could include materials su
water and butter at different temperatures. Examples of irreversible
changes could include cooking an egg, freezing a plant leaf, and heati
paper.]

Exploring the properties of matter, wet and dry,
and how small pieces come together to form a

larger object.

Ry

7/23/2016
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DRY SAND
How does 1t feel?
bumpy
~bumpy because it has little rocks
-dry sond is bumpy becouse 1t has o hor:
~dry sand is  ittle bit hard
it's a little bit soft and smooth
«it has tons of rocks in 1t
«it is kind of shppery
-it's 100 hard
it feels ke chalk
-it feels bumpy
i1 doesn't feel like wet sand because nothing ro: 7
Can you make a castle with it?
“No. You con make a castle with wet sand. T did at the beach

{Did you use bucke?s or castle molds?) We made 11 by piling
sond.

“No. TF 1t was wet you could
What can you do with dry sond?
“You can make lots of things. You can drow in 11

DRY SAND
How does it feel?
bumpy
“bumpy because it has lirtle rocks
~dry sond is bumpy because it hos a hord surface
~dry sand is o lirtle bit hard
it's a lirtle bit soft and smooth
«it has tons of rocks in 1t
«it is kind of shppery
-it's 100 hard
it feels ke chalk
-it feels bumpy
i1 doesn't feel like wet sand because nothing rained on it
Can you make @ costle with it?

“No. You con make a castle with wet sand. I did at the beach
{Did you use bucke?s or castle molds?) We made 11 by piling
sond.

“No. TF 1t was wet you could
What can you do with dry sond?
“You can make lots of things. You can drow in 11

Can you make g caxtie with 1f

100 gooey for me

Adding some 6y sons
1t meits in
1y's secking into the we sand

“whan the dry sand touches The wet sand it urms

“cow 115 kind of crunchy

Autting wet hencis back in the oy sonst

WET SAND

o you make a ¢
100 gooey for me

Adding some 3y sns

it melts in

' secking iro the we? sond

whan the dry sand fouches the wef sand It Turms 1o we? sand
w14 kind of crunchy

Y0 € drow with wet sand and dry send. You con drow mith
vy bond of sama

Purting wet Rands back in the dry sands 11 Tichs

7/23/2016
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Next Generation Science Standards:
Grade 2 Endpoint Performance Expectatiol

Students who demonstrate understanding
can:Planand conduct an investigatido
describe and classifyifferent kinds of
materials by their observable
properties[Clarification Statement:
Observations could include color, texture,
hardness, and flexibility. Patterns could
include the similar properties that different
materials share.] (ﬁ:fﬁ”ff

Disciplinary Core Ideas:

PS1.A: Structure and Properties of Matter
Different kinds of matter exist and many of
them can be either solid or liquid, dependin
on temperature. Matter can be described
and classified by its observable properties.

NEXT GENERATION
( soince

7/23/2016

16



Crosscutting Concepts:

Cause and effect: Mechanism and
explanation Events have causes, sometime
simple, sometimes multifaceted.

NEXT GENERATION
( soince

Science and Engineering Practices:
Planning and Carrying Out Investigations

Planning and carrying out investigations to
answer questions or test solutions to problem:
in Kg2 builds on prior experiences and
progresses to simple investigations, based on
fair tests,which provide data to support
explanations or design solutions.

Plan and conduct an investigation
collaboratively to produce data to serve as the
basis for evidence to answer a questitp ﬁ‘e‘!ﬁm&

o b b e

Using the science and engineering practice
in early childhood.

NEXT GENERATION
e

L SEE

o
tatn, Oy Stren

7/23/2016
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The eight practices of science and engineering that the
Framework identifies as essential for all students to learn
1. Asking questions (for science) and defining probler
(for engineering)

2. Developing and using models

3. Planning and carrying out investigations

4. Analyzing and interpreting data

5. Using mathematics and computational thinking

6. Constructing explanations (for science) and design
solutions (for engineering)

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating
information.

NSTA Position Statement:

Early Childhood Science Education
DeclarationsNSTA recommends that teachers and other
SRdzOF A2y LINEOARSNB K2 adzLiLy
childhood setting should :

wemphasize the learning of science and engineering
practices including asking questions and defining
problems; developing and using models; planning an
carrying out investigations; analyzing and interpreting
data; using mathematics and computational thinking;
constructing explanations and designing solutions;
engaging in argument from evidence; and obtaining,
evaluating, and communicating information (NRC 20:
NGSS Lead States 2013);

The National Science Teachers Association
matrix of NGSS science and engineering practices: a wa

see where our children are headed
http://nstahosted.org/pdfs/ngss/MatrixOfScienceAndEngineeringPractices. pdf

—_— W

7/23/2016
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http://nstahosted.org/pdfs/ngss/MatrixOfScienceAndEngineeringPractices.pdf

The National Scienc

matrix of NGSS science and engineering practices: a wa

e Teachers Association

see where our children are headed
http://nstahosted.org/pdfs/ngss/MatrixOfScienceAndEngineeringPractices. pdf

7/23/2016

Kg2 Condensed Practices

3¢5 Cc Practices’

Asking questions and defining problems q2K
builds on prior experiences and progresses to
simple descriptive questions that can be tested.|

Asking questions and defining problems @53
builds on 2 experiences and progresses to
specifying qualitative relationships.

1 Ask questions based on observations to find
more information about the natural and/or
designed world(s).

1/ Ask questions about what would happen if a
variable is changed.

1 Ask and/or identify questions that can be
answered by an investigation.

1Identify scientific (testable) and nestientific
(non+estable) questionsf Ask questions that car]
be i i and predict outcomg
based on patterns such as cause and effect
relationships.

1 Define a simple problem that can be solved
through the d of a new or imp!
object or tool.

1 Use prior knowledge to describe problems thal
can be solved] Define a simple design problem
that can be solved through the development of
object, tool, process, or system and includes
several criteria for success and constraints on
materials, time, or cost.

Science process or inquiry skills

Practices of science and
engineering (NGSS identified)

Engages, notices, wonders,
questions.

1. Askingjuestions (for science)
and defining problems (for
engineering).

Records and represents experien

2. Developingnd using models.

Begins to explore, investigates.

3. Planningind carrying out

Collects data.

investigations.

Records and represents experien

4. Usingnathematics and
computational thinking.

and analyzes datrom
experiences.

Reflects on experience, synthesiz 5. Analyzingnd interpreting data

6. Constructingxplanations (for
science) and designing solutions
(for engineering).

Uses language to communicate
findings.

7. Engagingn argument from
evidence.

8. Obtaining evaluating, and
communicating information.

Askingguestions
and defining
problems

19


http://nstahosted.org/pdfs/ngss/MatrixOfScienceAndEngineeringPractices.pdf
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Developing and using models

Analyzing and interpreting data.

20



Using mathematics and
computational thinking.

“I Yokl i C/l)r"; wh a Magh }1?-—
Yor te egas

Constructing explanations
and designing solutions.

Engaging in argument from evidence.

7/23/2016
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Obtaining, evaluating, and
communicating information.

Challenge yourself!
Use the list of science
and engineering
practices from the
FrameworkandNGSS
and identify which of
the 8 practices you see
in the following
photographs.

7/23/2016
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