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K.OTE Organisms and Their Environments

ME

Organisms and Their Environments

.udents who demonstrate understanding can:

a. Use observations and information to classify living things as plants or animais base
[Clarification Statement: To surviveand grow, animals need food, water,

Use observations to describe how plants and animals depend on the air, land, and wate

b.

needs, and they in turn, can change their environment. [Clarification Statement: Exampies

and air. Plants need water, light, and air to live and growq

ol how'plants a

include ants making anthills, plant roots breaking concrete, or beavers building dams.]

Provide evidence that humans’ uses o

reduce human impact. [Clarification Statement: Examples of h
products or discarding plastic bags and other w aste that affectsanimal habitaks. #Hu

Use observations and information to identify patterns in how animals get"their food. [Clanfica
v arious means. Some animalseat plants, some eat other animals, and someeat bath. |

f natural resources can affect the world around them,

ow hurpais’ Uses of natural re

d on what théy need to survive.

r where they live to meet their

nd m'nh‘uml‘j'ﬁhnnge their environment could
tion Stal.‘rmrzrnl'h;_ Animals get their food by

and share sblutions that

5"):1\1(11 el can affectHfE wold include cuttil 1ty tree for lumber and paper

imanssan reduce theltimpakt bprscyding ard avoidng litkering,)

The peronmance expeciations above were developed Using the follow il

ork for K-12 Scence Education:

Science and Engineering Practices

Planning and Carrying Out Investigations g
Planning and carmy ing out investigations to ansy
questions or test solutions to problems in K-2 Bl 5.0
prior experiences and progresses to simple investa;
based on fair tests, w hich provide data to support
explanations or design solisEuns. S

= Make observatinas to collect data which ¢an b

to make coniparisons. {a)
A nalyzing and fnterjireting Data \
Analyzing datain K+2 btilds on prior experiences 2nd
progresses to collecting. racording, and sharing',
observations. NN )
= Use and share pictures
observations. {¢)

» Use observations to drsc
relationships in order te a::s%
and solve problems. (b}, {

Obtaining, Evaluating, and

Information X

O btaining, evaluating, and com

'7=2 builds on prior experiences a
5to communicate new inform +
Read and comprehend grade-appropriate texts and
use other media to acquire scientific information. (d)

= Critique and communicate information with others in

oral and/or w ritten farms using models, drawings,
wiiting, or numbers. (d)

e us"e\d

\ \ A
. drawings and/orw riti=gs ef

I
b

farmation in

elbgients from the NRE document A Framew

' Ls1

= TR

__and sow.(a), ()
ESS2.E: Blogeology
= Plants and animals (inghuding hian
aipko fivdand grow . int fUm can eharige th
\_~he shae of land, the ficy ofjwater). (b)
ESS53.A: Natumal Resources | .
=~ Tiving Bangs nedd waterka s, and rsources fram e Bnd, and they try
\to live in places that Tiaee thie fhings they need Humans use fiatural
lestilrees for evecyihing gy do: forexample, they use soil and watss
$A grow food, woad b bum to prov ide heat or to bufid sheiters, and
mAtariats such 85 ron oF cofiper extracted from the earth to make
\ coaking pans. (a),(d)
ES£3.C: HumanImpactson Earth Systems
* Thingsthat people do to liv e comfartably-can affect the world around
them, Butthey can make chgicas that reduce theirimpadts on the land,
watter, alr, and ather liv Ing things—Far 2x@mple, by reducing trash
through reuse and recy cling. (d)

ranment (2.9,

\

7]
2.

o

Patterns
Patterns in the natural and human
designed world can be observed, used to
describe phenomena, and used as
evidence. (a),(c)

Connections to Engineering,

Technology,
and A pplications of Science

Influence of Engineering,

T echnology, and Science on Society
and the Natural World

Every human-made product is designed
by applying some knowledge of the
natural world and is built by using
natural materials. Therefore, taking
natural materials to make things impacts
the environment. (d)

Connections to other DCIsin this grade-level: K WEA

A rticoialion of DCIs across grade-levels: 4 .PSE, 4.E, 5.MEE, 5.ESI

T ommon Core Stale s tandards Connections: [Notz: these connections will be made

more explicit and complete in future draft releases/

xt.
ting to compose informative/exp

or clarify something that is not understood.

ELA -
RI.K.2  With prompting and support, identify the main topic and retell key details of a te
W.K.2  Use a combination of drawing, dictating, and wri

information about the topic.
SL.K.1 Participate in collaborative conversations with diverse partners ab
SL.K.3  Ask and answer questions in order to seek help, getinformation,
Mathematics —
MP.3 Construct v iable arguments and critique the reasoning of others.
MP.7 Look for and make use of structure.
K.CC.6 Compare numbers,
K.MD.3 Classify objects and count the number of objectsin each category.

lanatory texts in w hich they name whatthey are writing about and supply some

aut kindergarten topics and texts with peers and adults in small and larger groups.
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K.SPM Structure and Properties of Matter

K.SPM  Structure and Properties of Matter ]

Atudents who demonstrate understanding can:

a. Make observations that matter exists as different materials, which can be described and classﬂ“eﬂ oy thek observable
properties and their uses. [Clanfication Statement: Observable properties could include color, Exture, and hardnass, ]

b. Compare and share observations of solids and liquids at room temperature.

C. Plan and carry out investigations to test the idea that warming some materials causes them to ﬁhar\ge from solid to liquid

and cooling causes them to change from liquid tosolid. [Clanfication Statement: Stud@its couldivestigatesubstaqcss ke butter, chocolate, e,
cheese, orice cream. Students should be able to havethe apporfunily to see that not all substances plmf.—v|h.mn|n.1’éﬂh tempergture.] [A 1%wumn1 Boundary: Imr,a a
qualitative description of temperature should be vsed. |
cl, Distinguish between opinions and evidence in determining whether obja-cts in a given set occur naturally orare
manufactured. [Clarification Statement: Examples of natural and LN = GE ‘f]"J uc:el could be'd wo .Hem duupl\ Jiich i #s bzen made 1o u_ Jrnocrm anda tree limb
whicl [s pot natyally smooth,]
e. Ask questions and share information about the natural mat nalﬁfrom whléh hu I"nade products arc built [C larification

Statament: Examples of fiatural and manufactured objects could be a wooden dolwal v hich ha:?LEFH madetU\l}v qlq‘ joth and a kree limb w hich is ﬂOt}ldtLllqu,f smogati. |

The performance expectations above were devg@ﬁ@ng_ the following elements front.the NRC apcum=ant A Framework for K-12 Scierice Edueation;
e o 3 T = L T s

Crosscutting Concepts

Science and Engineerng Practices

A sking Questions and Defining Problems it Patterns ;
Asking quemnsanddeﬁn{m prnblernsln argdes K(—! Jidsan = D of maHer & Patterns in the natural and human designed
prior éxpeﬂenms and DMWQE desn'irmben ions: ) afd many of ther can be rkn}ng; world can be observ ed, used to describe
thatcan be gn tamperature. (a)B11€) phenomena and used as evidence (a),{b)

s Ask LILIESUDIM{ Wﬂf me naq.rral aﬁ'i aelenad s /Matter can be deserbed and classified B\q able Cause and Effect
warld. (&) " properties (e.q., v i, aural, textural), by its uses, andby | Eventshave causesthat generate observable

Planning andC Out Imestlgatbm el e w héthar it occurs natbrally oris manufactured. (a),(d) pattems. Simple tests can be designed to
Planning and carry £invesigations o-answar q;@shu'mur \ ETsz.A Inﬁ:-'de ndence of Sdence, Engineering,and | gather evidence to support or refute student

testsolutions to problemsin K=2 builds an prior espenancas and | Techno‘ggy 1 ideas about causes. (¢)
prodrasses to simple lavestioations; based on falﬁwazi which Wl = People éncounzer questlonsaboutthe naturalworld every | Energy and Matter
provide dats to'support exilanations or desian so’uuu, \ it day . (),(b),{c),(d),(e) 0 bjects may break into smaller pieces, be put
= Plan carry out invaﬁuarm collaborativaly, (c}  ETS2.B: Interactions of Engineering, Technology, together into larger pieces, or change shapes.
= Make phservations togollest data Which can L‘e- Lbdd 1o rnak'e ‘Science, Sodety, andthe Natwral Environment (e)
comparisons (a),(b),(C, Xy ~{ = Ever human-madeproductis designed by applyigsome | _ __ __ __ __ ____ ________

Constructing Explanations and Dwgnl

-Soiutlons know ledge of the natural word and is built by using ‘Connedions to Engineering, Tedmdogy

Constructing explanationsant! « materials deriv ed from the natural world, even when the and A pplications of Science
prior experiences and progress: materials are not themselves natural—for example, spoors 1 ;
in constructing explanations an made from refined metals. (d),(e) Influence of Engineering, Technology,

» Distinguish betw een opinions and Science on Society and the Natural

Jbtaining, Evaluating, and Communicating Information World
O btaining, evaluating, and communicating information in K2 Every human-made product is designed by
builds on prior experiences and progresses to ev aluate the merit of apply ing some knowledge of the natural
ideas and methaods. world and js built by using natural materials.
= (Critique and communicate information with others in oral Therefore, taking natural materials to make
and/or written forms using models, drawings, writing, or things impacts the environment. (d)

numbers. (b),{e)
= Racord obisernvations, thoudlits, and ideas. (b),(¢)

Connections to other DClsin this grade-level: NJA

A rticutation of DCIs across grade-fevels: 2.ECS, 2SPM

Common Core State Standards Connections: [Note: these connections will be made more explicit and complete in future draft refeases]

ELA -

W.K.2  Use a combination of drawing, dictating, and writing to compose informative/explanatoty texts in w hich they name whatthey are writing about and supply some
information about the topic.

W.K.7 Participate in shared research and witing projects (e.g., explore a number of books by a favarite author and express opinions aboutthem).

W.K.8  With guidance and support from adults, recall information from experiencesor gather information from provided sourcesto answer a question,

SL.K.3  Askandanswer questions in order to seek help, get information, or clarify something that is not understood.

Mathematics —

MP.3 Construct v iable arguments and critique the reasoning of others.

MP.7 Look for and make use of structure.

K.MD.3 Classify objects and count the number of objectsin each category.
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K.WEA Weather

NEA  Weather

_.udents who demonstrate understanding can:
a. Carry out an investigation to determine the

Examples of natural resources on the Earth's surface that can be inv estinated are rocks, waler, soil, or sand.] [Assessment Boundary : Jncmm et IIa}|..F|I

limited to companng numbers. |
Observe, record, and share findings of local

such as sunlight, wind, snow, rain, and temperaturs over multiple ime perfodsstich as hourly, daily, weekly, and over t|1"‘1‘“'1“‘31 HDnr][

assessed, |

effect of sunlight on natural materials on Earth’s surface. [Clarification Statement

weather over a period of time. [C

Develop, use, and share representations of weather conditions to describe changes aueu‘tlme and iqentﬁy patterns.

[Assessment Boundary: Not o indude histograms ant line giaphs.]

Analyze weather data to determine that some kinds of severe weather are more
region. [Clarification Statement: Studentscan use weather datalo compare like lihcad of events 't” ch 3—¢. rai v

tornado.] [Assessment Bowndary: Limited to students' local region.]

Ask questions and obtain information on how forecasting of severe weather can help keap people safe imaes«;mem Boundary:

Students are not expected ko make measurements af weathef data or to forecasl weather]

larification Statement: Studertscm r*'u.mvrv loeal westher diata

llkely tooccur than nthe rs in the local

s, hurricane; by pica LEHHMFK’JL”:YE heat wave, wind vs,

sors of data are

Climate Is not

ment Boundary:

The performance expeciations above were developed using the follow ing d]lemen‘ts rrcm the NR’C documen% A meewml' for K-12 sas;enm Education:

Science and Engineering Practices

A sking Questions and Defining Problems
Asking questuons and defining problemsin gradas K=2 bui'ds on
prior experiences and progresses to simple descnptwequeshons
that can be tested. N
= Ask questions about obsensations of the natural worrl (e)
Developingand Usngﬂodels .
Modeling in K=2 buifds on prior expariences ard progr°55e5t0
include |dent|fy ng, using, and developing, modeﬁ that represenc
concfete avant=s o deiign solutions. r
= Developand wse sdels(ie., d|agrams, drawmgs, phys.c&
replicas) that rearessnt amounts, relative : c?laf, (blggér
smallar), and paitems. (c) '
Planning and Carrying Out Investlgartlors 1 \
Planning and carry ing eut rvvestlgatlons to answer Sy =st|on50' )
test solutions to probberl*rs I =2 builds on prior ¢ xpuien:es ang

progresses to simple In\w%&z s, based on F i =¥s, which =
provide data to support £

nns or desi HOns,
« Plan and carry out iy ektigains colla <. (@)
Evaluate different ways q‘mamg =¥ measuring an

attribute of interest. (a)
= Make observations and/or n1:>c~J|ementsto collect data which
can be used to make compansons. (a)

T Disciplina

PS3.B: Conservation of\Eperﬂand Ener ] Tiansfer
«\ Sunlight wagms Earth'ssulface. {al R

£542,0: Weatherand Chi

| = Weatheristhe combins n of sknhgm wmd Snow.or
rain, and temberatures in gadmicular edinn atd \
jparticular time. Puapie measure these ontionsis’
/ describe and revord the w eather and te notice pattems
~avertime. (b){c)Id)

I 2l & el (O
= \WeathErsounits foredast sev ere weather so that the
communities can prepare forand respond to these
events. (d),(e)
" ETS1A: Defining and Delimiting an Engineering
" Problem
« Asking questions, making observations, and gathering
information are helpful in thinking about problems. (e)
ETS2.8: Interactions of Engineering, Technology,
Science, Sodety, and the Natural Environment
= People depend on various technologies in their liv es;
human life would be v ery different without technology.

ESSB.B&]:IM Hazards
sof iev weather are more likely than others:

Crnsscuttln  'Concepts

Patterns

Patterns in the natural and human designed
world can be observ ed, used to describe
phenomena, and used as evidence. (b),(c)
Cause and Effect

Events have causesthat generate observable
patters. Simple tests can be designed to
gather evidence to support or refute student
ideas about causes. (a)

and Applications of Science

Influence of Engineering, Technology,
and Science on Society and the Natural
World

Every human-made product is designed by
applying some knowledge of the natural worlr’
and is built by using natural materials.
Therefore, taking natural materials to make
things impacts the environment. ()

s Identify questions and make predictionsbased on prior
experiences. (a)
A nalyzing and Interpreting Data
A nalyzing data in K—2 builds on prior experiences and progresses to
collecting, recording, and sharing observ ations.
s Use observations to note patterns in order to answer scientific
questions and solv e problems. (d)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the K-2 level builds on
prior experience and progresses to recognizing that mathematics
can be used to describe the natural and designed world.
= Use data to identify patterns in the natural and designed
worlds. (d)
O btaining, Evaluating, and Communicating Information
0 btaining, evaluating, and communicating information in K—2
builds on prior experiences and uses observ ations and texts to
communicate new information.
=« Readand comprehend grade-appropriate texts and/or use
other reliable media to acquire scientific information. (e)
= Critique and communicate information with others in oral
and/or written forms using models, drawings, wnting, or
numbers. (b) :
= Record obsgry ations, fhoudhts; and ideas. (b)

(e)

Caonnections to ether DCIsin this grade-level: WOTE

A riiculation of D Ts across grade -levels. 1 BT, 2.ECS, 3. WCL, 4.E

Common Core State Standards Comections: [Note: these connections will be made more explict and complete in future draft refeases]

ELA -
RI.K.2  With prompting and support, identify the main topic and retell key details of a text
W.K.2 Use a combination of drawing, dictating, and writing to compose |nF0rmatNe/exp|anatory texts in w hich they name whatthey are writing about and supply some
information about the topic.
SL.K.3  Ask and answer questions in order to seek help, get information, or clarify something that is not understood.
SL.K.5 Add drawings or other visual displays to descriptions as desired to provide additional detail.
Mathematics —
*p.2 Reason abstractly and quantitatively.
7 Look for and make use of structure.

.MD.3 Classify objects and count the number of objectsin each category.
— |
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1.SF Structure and Function

" 1.SF  Structure and Function

students who demonstrate understanding can:
a. Observe and analyze the external structures of animals to explain how these structures help the animals meet their

needs.

[Clarification Statement: External structures on animals allow them to gather, catch, eat, and chew foad. ]

b. Make observations to explain that animals, including people, have body parts that thev use to obtain and convey

information, which the animal responds to with behaviors that help them grow and survive. [Clarification Statement: Animals use
body parts such as eyes, ears, nose, and skin to obtain information. Arwmals have developed behaviors stich 5., !iw LJIIILY g fmd fand or escape from a predator to respond fo

that information. ]

c. Make observations and describe that plants have different parts that he!p I:hem survuve, grow, produce more plants and
respond to external inputs. [Clarification Statement: Plants use differant parts suchras rogts; stems, leaves, flowers, anr' fruits to help them survive, grow and

produce more plants.

o

Plants are also able to respond to external inputs such:as leaves turpiry

Ask questions to define a problem and design an object that repllcates the function (use) of a\str'uctu re (part) present in

ward the sun to acquiire more :,Unquhr 1

an animal or a plant to address the problem. [Carification Statement: E‘mmplm of & deyies (qurJ be a device to pickip -‘rr,aii ohjects based on an animal

structure such a5a bird beak.]

e. Gather and use data to explain that young animals and plants grow and change, and not all individuafs of the same kind
of organism look exactly the same. [Clification Stateipent: An 2y mmlu could be’ How |1|;pmm~ in the same litter look different.] [Assessment Boundary:

Complete life cycles are not incuyded.]

f. Obtain and share information to explain that patterns of beharu!ors between parents and offspring promote survival.

[Clarificatinn Statement:

An examle could be how adults feed their young. |

g. Use observations and information as evidence that animals fmm groups of varymg size and to describe how being part of
a group can help individuals survive, ["l.znl‘h amu Statement A.nlma15 fafm r_][fl“|r~ bE vdrwnl;. Size _|,|rh as palrs, family groups, and large herds to obtain

food, defend themselves, and cope with.etlange,}-

The performarnce eggectahons abﬂu'e were deve gggﬁ nsdng the fall m\nnq e&emeﬂ& from theNRt dﬁfument A Fram&nm‘k for K-1.2 Sdence Education.

Science and Engineering Practtces

Asking Questions and Defin roblems
Asking guestions and definiag’| ﬁ%ﬁsm qrades
K=2 Builds on prior expatisncas ang ]:lmqrﬁses to
simiple dmﬁphvemnﬁt can Betested
‘ohservations of the
ed world. (d)
Analyzlng and Enherpretmg Data
Analyzing data in K2 buikds on prior experiences|,
and progresses to coilecting, recording, and \
haring observations. . \
= Use observations to 1r=_9te patterns and |
relationships in order ta arswer scientific
questions and solve probiems. (a),(c)
Constructing Explanations and Desugnmg
Solutions
Constructing explanations and des.
in K=2 builds on prior experiences ar:
to the use of evidence or ideas in cons:
explanations and designing solutions.
= Use information from observations to
construct explanations about investigations.
(b).(e)
= Use tools and materials provided to design a
solution to a specific problem. (d}
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating
information in K=2 builds on prior experiences
and uses observations and texts to communicate
new information,
= Read and comprehend grade-appropriate
texts and use other reliable media to acquire
scientific information. (F),(g)
= Record observations, thoughts, and ideas. (f)

cucting

—=qr-a

PS4.C: Inﬁrm;tlaﬂ Technol;ﬂu tpd Instrumentation
= eophe use ﬂﬂrg&m&; to | t the world around them. Their eyes detect
fifrit, their.eas gatect saund, ara they can feal vibrations by touch. (b)

L51.A: Structurennd Function 5 -

=l Mganisms have emmq p-"s& Different animals use their body parts in different
Wiy !!J\SEB hear, grasp ab)ev:ts, protect themselves, move from place to place,
| anG saen find, and take in food, water and air. (a},(b),{d)
- Pkm!&dﬁ: Tgve different parts (roots, stems, leaves, flowers, fruits) that help them
\ Sunive, a;nw!band produce more plants. (c)
L51.8B: G and Development of Organisms
= Plants ant! animals have predictable characteristics at different stages of
' development. Plants and animals grow and change. (e)
/’- Adult plants and animals can have young. In many kinds of animals, parents and
the offspring themselves engage in behaviors that help the offspring to survive. (f)
LS1.D: Information Processing
= Animals have body parts that capture and convey different kinds of information
needed for growth and survival—for example, eyes for ight, ears for sounds, and
skin for temperature or touch, Animals respond to these inputs with behaviors that
help them survive (e.q., find food, run from a predator). Plants aiso respond to
some external inputs (e.g., turn leaves toward the sun). (b),(c)
LS2.A: Interdependent Relationships in Ecosystems
= They [animals] use their senses to find food and water, and they use their body
parts to gather, catch, eat, and chew the foed. (a),(b)
LS2.D: Social Interactions and Group Behavior
= Being part of a group heips animals obtain foad, defend themseives, and cope with
changes. Groups may serve different functions and vary dramatically in size. (g)
LS3.A: Inheritance of Traits
= QOrganisms have characteristics that can be similar or different. Young animals are
very much, but not exactly, like their parents and also resemble one other animals
of the same kind. Plants alsc are very much, but not exactly, like their parents and
resemble other plants of the same kind. ()
LS3.B: Variation of Traits
= [ndividuals of the same kind of plant or animal are recognizable as similar but can
also vary in many ways. (e)
ETS1.A: Defining and Delimiting an Engineering Problem
= Before beginning to design a solution, 1t is important to clearly understand the
problem, (d)

Patterns

Patterns in the natural and human
designed world can be observed, used
to describe phenomena, and used as
evidence. (e),(f),(9)

Structure and Function

The shape and stability of structures
of natural and designed objects are
related to their function(s). (a),(b),(c)

Connections to Engineering,
Technology,
and Applications of Science

Influence of Engineering,
Technology, and Science on
Society and the Natural World
Every human-made product is
designed by applying some knowledge
of the natural world and is built by
using natural materials. Therefore,
taking natural materials to make
things impacts the environment. (d)

Connections fo other DCIS in this grade-level: 115

Articuation of DCIs across grade-levels: KOWEA, 2.PP, 2.10S, 3.SFS, 3.EI0, 4.LCT, 4. WAV

Comman Core State Standards Connections. [Note: these connections will be made more explicit and complete in future dralt releases]

LA -
RI.1.2

Identify the main topic and retell key details of a text.

RI.1.10 With prompting and support, read informational texts appropriately complex for grade.

W.1.2

Mathematics —

MP.1 Make sense of problems and persevere in solving them.

MP.3 Construct viable arguments and critigue the reasoning of others.
1P.7 Look for and make use of structure.

wG.2 Reason with shapes and their attributes.

Write informative/explanatory texts in which they name a tapic, supply some facts about the topic, and provide some sense of closure.
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1.LS Light and Sound

M's Light and Sound

_Jdents who demonstrate understanding can:

a.
b

that give off their own light are fire and the sun.]
C.

Investigate that some materials allow light to pass through, others only allow som

Investigate to describe that objects can be seen only when light is available to illuminate them.
Obtain and communicate information that very hot objects give off their own light. {Assessiment boundary: Examiplés of very hot objects

materials block all of the light, creating a dark shadow.

d.

Investigate to describe how mirrors and prisms redirect light. [Assessment Boundary: Only ehcnpuam from ru 0 rvm jtinns of the pheromenon

of light being redirected from a mirror and a prism to be included.]

Carry out investigations to provide evidence that vibrating matter creates sound aind ‘that sound can cause matter to
vibrate. [Clarification Staternent: Examples of vibrating matter that creates sound could be kuining ~1r|r'- el kihg & stratched slring. An

matter to vibrate could be holding a piece of paper near a speaker.]

Design a device that uses light or sound to send a signal over a distance. | lahfication Statssmetly Exarnples of 1lwrr1_ \could include a light

source to send signals, paper cup and string “telephones,” or drum beats.] |

g.

communication devices work should not be included, |

Provide evidence that communicating over distances is !mpartant inour daily liw:s. rnmssmem Boundary: nthnnlncml details for how

e light to pa's'S thl:ough, and some

= mlpf of how sound can cause

\

The performance expectations above were devel

oped using the followmg ela‘nents frcm the NRC dcn:ume?*]: A Frarhewor,

k for K-1.2 Science Edtxaﬁm

Science and Engineering Practices |

Planning and Carrying Out Investigations ]
Planning and carrying out investigations to answer questmns or
test solutions to prablems in K=2 builds on prior expenences
and progresses to simple muasngatlcns tased on fair tests, |
which provide data to stpport explanations or design so!uhons
= Plan and carry out investigations collaboral]ve'y
(@),(c).(d),(e) «
s FEvaluate dlffereht ways of abserving an att-era of
interest. (a),(c), (M (ay
Constructing Explar:ations and Designing So]utmns
Constructing explanations 3::d designing solutions in
on prior experiences and progeesses to the use of e
ideas in constructing expléuahans and designing so
s Use tools and materials grovided to design a st
specific problem. (f}
~htaining, Evaluating, and Communlca rg Informatlon
1ining, evaluating, and com;i i
.ds on prior experiences and L
communicate new information.
= Read and comprehend grade- a,,proprlate texts and use
other reliable media to acquire scientific information.
(b)(9)
= Record ohisevations, Houghts; and ideas. (b).(9)

and texts to

Pw ﬂa\m Pruperues .S
= Sgund tan make mafter wlmgte and nbrattnq matrév can make

L) 4.1.

sound, (2) ! ! \

PS4.B: Electmmagnetl: Rnﬁatl&n

dibjects can be seen aoly when light is available ;mminm

" them. Very hot abiechs qwn off light (.01, afire; the sun).

1a)h)

Shmi matenaicaliow a«,m w pass thialgh them, othars allow
only saime lght mraug\ andl 'others block all the ugh! and create
a dark shadtw on aoy Surface hieyand them (ie., on the other

\. side from tha-ligie sdlrce), where the light cannot reach, (c)
\Mirrors and prisms can be used to redirect 3 light beamm,

18oundary: The (dea that light ravels from place to placa is
seveloped through expenencas with liaiht sources, mirrars, and
shadaws, but no attempt is made to disciss the speed of hght.)
(d)

PS4.C: Information Technologies and Instrumentation
= People also use a variety of devices to communicate (send and

receive information) over long distances. (f)

ETS2.B: Interactions of Engineering, Technology, Science,
on Society and the Natural Environment
= People depend on various technologies in their lives; human life

would he very different without tzchinaleqgy. (9}

Cause and Effect

Events have causes that generate

observable patterns. Simple tests can be

designed to gather evidence to support or

refute student ideas about causes.

(a)(b).(c),(d),(e)

Connections to Engineering, Technology,
and Applications of Science 1

Influence of Engineering, Technology,
and Science, on Society and the
Natural World

Every human-made product is designed by
applying some knowledge of the natural
world and is built by using natural materials.
Therefore, taking natural materials to make
things impacts the environment. (f)

Connections to other DCIs in this grade-level; 1.SF

Articilation of DCIs across grade-fevels: 2,ECS, 3.5FS, 4. WAV

Common Core State Standards Connections: [Note: these connections will be made more explicit and complete in future draft refeases]

Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide some sense of dosure.
Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups.
Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.

ELA -

w.i.2

SL.1.1

SL.1.5

Mathematics —

MP.1 Make sense of problems and persevere in solving them.

MP.3 Construct viable arguments and critique the reasoning of others,
1.MD.3  Measure lengths indirectly and by iterating length units.
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1

.PC Patterns and Cycles

"1.,pC  Patternsand Cycles

tudents who demonstrate understanding can:

a.
Q ulckly occurring natural events could include

b.

C.

d
e.

and study the moon In greatei detail. ]

Investigate and compare how some natural events occur quickly and other natural events nccur sbwly
minstarms or gusts of wind,

Record and share observations about how some events have cycles; whereas, othef events have a clear beginning and
end. (Clarification Statemant: O bsevationscan be made about cyclessuch as day and night while using storips as examples of “\{‘ent-.th.—n begin and end. )

Obtain information and share observations to determine simple patterns of
Eramples of pattemns could be that the sun rises Inone partof the sky and sets in another or thal stars gre Visit

Analyze and share observations about sunrise and sunset to identify and dpscribe seasonal chahges.
Obtain information and communicate that there are tools that allow pgople to see more objects in the sky and in greater
detail. [Clafication Statlement: [nformation can be obtained using telescopes, binocuias 1,.” lr\llal}FF media, For P)ﬁ‘lhﬂ.l[(‘ asa rasully n'r Ih%o tools, wecan see more stars

Slower avents could be the change of seasons, ]

Jledt night.]

V\ia!tural objectsin the sky. [Clarification Statement:

[Ciarificalion Statement:

The performance expectations abov e were developed using the following elements fra

R N RC ckg eqt. A F rAmewark farK L? Saem:e Education

Science and Engineering Practices

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questionsor
test solutions to problems in K—2 builds on prior experiences and
progresses to simple inv estigations, based on fair tests, which
provide data to support explanations or design solutions.
= Make observations and/or measurementsto coflect data whith |
can be used to make comparisons. (a) 7 gy
= [dentify questions and make pred|ct|onsbaoed on pnor
experiences. (a) . e
A nalyzing and Interpreting Data b
Analyzing data in K-2 builds on prior experlence\ and f,wrogresss o
collecting, recording, and sharing abservations, A
= {Jse and share plcturﬁsbdmw for writings of \
observ ations whereiﬁnfﬁmate. {b} {Eh 1
= Use obseryations to note patterns and ;F-latuanshlp ]
answer sci ons. (b),(d) b
Obtaining, Evaluating, and Commurucat*lglnmrmat.on X
O btaining, evalua'mg, and communicating lnforrwf:omn K-z h,
builds on prior expewcnc;_\and uses abserv atlons and tnxts to " L
communfeate new nfam 3 \
= Read and comprehivid ne-ammprfatetexls e
ottier reliablemedia acqh{re scientificand m‘
Information. (c),{e) 5
= Critique and cnmrnunlmla info
athers i aral and/orwrittéq&a

-
-

atiorn nrde;ﬁw 35 with
usinq '_mi:t'ﬂs/ﬁrawlngs,

Wﬂt‘lﬂg. ornumbers. (6) -

Uﬁh«se a ndits St“qi
l‘% £ motign of the sun,\{tmﬁ nd stars in
desmbed. a\tthe\dlded-

n see hbﬁnmmg any stans
d eye bul
nd

| observed, d 4, and predicted. (c),(d)
E551,C: The History of PlanetEarth
-dghmeev ks O Ea{th occur in ¢y cles, like day and
gt ang offiels hate a beginning and an end, like a

- Atni h
W|th|:11

see man I'I1

[ valeaaic sriipuch, 45)

» Sofie-svents, ik an earthquake, happen very quikdy;
others, suchias the formation of the Grand Canyon,
occur very slowly, over a time period much longer
than one can abserve. (a)

Crosscutting Concepts

Patterns

Patterns in the natural and human designed word
can be observ ed, used to describe phenomena,
and used as evidence. (b),{c),(d)

Stability and Change

Some things stay the same while other things
change. Things may changeslowly or rdpidly 3)

Connections to Engineer
and A pplications of Science

Interdependence of Science, Engineering,
and T echnology

Science and engineering involve the use of tools
to observe and measure things. (e)

A tticilation of DCIs across grade- IMJ-, 4}’55. 5.555

Common Core State Slandards Conmeciions. [ ole: (hese connections will e made more expliclt and complete i Tuture drall releases)

ELA -

RI.1.2 Identify the main topic and retell key details of a text.

RI.1.10 Withprompting and support, read informational texts appropriately complex for grade

W.1.2  Write informativ e/explanatory texts in w hich they name a topic, supply some facts about the topic, and provide some sense of closure.
SL.1.5 Adddrawings orother visual displays to descriptions when appropriateto clarify ideas, thoughts, and feelings.

Mathematics -

MP.2 Reason abstractly and quantitatively

MP.7 Look for and make use of structure.

1.MD.3 Telland write time.
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2.ECS Earth’s Changing Surface

=CS Earth’s Changing Surface

Jdents who demonstrate understanding can:

a. Obtain and communicate information that water exists in different forms within natur
variety of life forms that can live there. (Uarification Stalemenl:
b. Investigate how wind and water can move Earth materia

[Clarification Statement: Examples of changing shapes of landforrns could be sedin

al iandscapes and determines the
Stydants should gather Information o eteans, riders, lakes, ponds and moisture in the soil.]

Is from one place to another and change the shape of landforms.
ents bulld up ak the mouth of Mie river,Building Bnd rebuilding of sand dunes.]

c. Design, test, and refine a technological solution that would prevent changasﬁq_!an’d caused by wind or water and

communicate the solution using sketches, drawings, or physical models.”
d. Obtain and share information how landforms provide homes for living things. [©

arification Statement: Examples of landforms that provide

lomes are caves used as shelters; marshes used for nesting grounds. | ; NN :
The performance expectations above were deVel_uped using the following elements from, the NRC ducumen_t ﬂ_ﬁameumt for Kei2 SE?M:E Fducalion:
Science and Engineering Practices ~ Disciplinaty Core Ideas Crosscutting Concepts
Developing and Using Models Materials al ms Cause and Effest

Modeling in K=2 builds on prior experiences and progresses to
include identifying, using, and developing models that represent
concrete events or design solutions.
= Distinguish between a model and the actual object, process, and
events the model represents. (c)
= Compare models to identify common features and differences.
© i o
= Develop and use models (i.e., diagrams, drawings, or physical
replicas) that represent amounts, relative s§a|és (bigger, <
smaller) and patterns. (c) e S
Planning and Carrying Out Investigations.

p

Planning and carrying out investigations to answer guestions or test

solutions to problems in K=2 builds on prior experiences and
progresses to simple investigatioris, based on fair tests. which
provide data to support explarations or design solutioris. )
s Plan and carry ot: stigalions co:le{:oratiiiely. (b) ;
= Identify questicns ang make predictions hased an prio: \
experiences: : i
Obtaining, Eva
Obtaining, evaluatin
on prior experiences a:
~ammunicate new info
Read and comprehen
reliable media to acquire
= Critique and communicats
others in oral and written fo

ting, and Communicating Ilnfo'fmatio'r:—

observations and texus

\

- communicating information i K=2 builds

BB AL Buth 203

» Wipd and ¢ can change the shaps of (fe land. The
rasylting , togather with the thatenals on the:
lan®, provids hortes for ving things, (BX(c)i(d)

ESS2.C: The Roles of Water In ’s

= \Watar 'S foupd in theocsan, Tivers, Iakes, andponds:
Water exists as sulld ic2 dnd iniquid forrd, TE carries-soll

L and rocks from one place t anothérand ditasmines the
\ variaty of\fifz fognts that e ive:in a padiculer focation.
\ (a}l[b) L /] " 2

§T51.B: Developing Posslble Solutions
» Designs canibe canveyed hrough sketches, drawings, or
/| physical models. These represantations ara useful in
“_communicatiriy ideas for a problem’s solutiars to other
pedpla(c)

| £751.C: Optimizing the Design Solution

s Betause ther 5 always miore than one possible solltion to
a problem, If is wsafil to compars dasigns, test them, and
disciss thejr strengths and weakiesses. (c)

ETS2.A: Intardependence of Science, Enginesring, and
Technology
s Qbservations and measurements are also used in
engineering to help test and refine design ideas. (©)
ETS2.B: Interactions of Engineering, Technology,
Science, Society, and the Natural Environment
= Developing and using technology has impacts on the

natural world, (€}

Events have catises that generate
observable patterns. Simple tests can be
designed to gather evidence to support or
refute student ideas about causes. (a),(b)
Systems and System Models

Objects and organisms can be described in
terms of their parts. Systems in the natural
and designed world have parts that work
together. (d)

« Record pbservations, thoughts, s ideas. (2),(5]
Connections to other DCTs in this grads 2v= 1408, 2.5PM

Ardictlation of DCIs across grade-lever

1.L5, 3.WCI, 3.IF, 4.PSE, 4.E

Comimon Core State Standards Connections: [Note: these connections will be made more exphicit and complete in futtre draft releases)]

ELA -

RI.2.10 By the end of year, read and comprehend informational texts, including history/social studies, science, and technical texts, in the grades 2-3 text complexity band
proficiently, with scaffolding as needed at the hiah end of the range.

W.2.2 Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or section.

W.2.7 Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations).

SL.2.1 Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups.

Mathematics -

MP.1 Make sense of problems and persevere in solving them.

MP.7 Look for and make use of structure.

2.MD.1  Measure and estimate lengths in standard units.
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2.SPM Structure, Properties, and Interactions of Matter

' 2.SPM _ Structure, Properties, and Interactions of Matter

tudents who demonstrate understanding can:
Statament:

Statament:

a. Evaluate natural or designed objects to explain how the properties of the materials suit dsfferent pUrposes. [Clarifcation
Examples of materials could be hard turtle shall for protection, soft pillows for comfort. |
b. Collaborate with others to design an object built from a small set of pieces to solve a technolug:cal problem. [Clarification
Examples of technological problems could be transporting or supparting an object with blocks or construction sefs, ]
c. Provide evidence that some changes caused by heating or cooling can be reversed and some cannot. [Clarification Statement:

Examples of revarsible changes could be melting chocolate or freezing liquids, Irreversible changes could be umirun, TH,ILI,,
d. Measure and compare the physical properties of objects. [Cuification Statements Students Will measure and LUIII.ch't weight and size of objects. ]

[Assassment Boundary: Miss and weight are hot distinguished at this grade level,]

Analyzing and Interpreting Data
Analyzing data in K-2 builds on prior experiences and progresses to
collecting, recording, and sharing observations.
= Make measurements of length using standard units to quantify
data. (d)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the K-2 level builds on
prior experience and progresses to recognizing that mathematics can
be used to describe the natural and designed world. .t
s Use standard units to measure and compare the Iengtlx"of
different objects and display the data using simple. graphs. (aj
Constructing Explanations and Designing Solitions
Constructing explanations and designing solutions iri| K=2 builds on
prior experiences and progresses to the use of ewdeme or ideas in
constructing explanations and designing solutions. Tl
= Use information from observations-te-censtruct explar:ations\
about investigations. (a) \
= Use tools and materials pro\ndﬂd tg design 3 solm.on toa \
specific problem. (h} \ |
Engaging in Argumant from Ewdence
Engaging in argument fzom evidence in K-2 builds onnA
experiences and progressas to comparing ideas and rep::
about the natural and desigr=d world. y
= Distinguish arguments that are supported by evidence fram
those that are not. (c) N ] ]
= Listen activély to others’ argrr = and ask qu&tlonf ‘3*',
dlarification. (€)

.

-ﬂm‘ations b

. leferent groperties are suited tn._ ff _aﬂmaﬁ;r'(a}

= A great o objects can be bt up from asmall set of
pteces (9. COMSITURLON 52 ) (0) «

= Objects ar samp| ofaq.xbsmme can e wﬁqhed, and
their size taft b2 described-apd measurad, (Bocqdary:
volume is i iced only far Hquﬁi measueg, } {d),

PS1.B: Chem ctiohs - T
|2 Heatinig or a substais may cha%tm can

be observed, 5 mes these changss are rev &g,
Telting and freezing) s they are

ing a caka, B
E‘Sﬁ Inbatdapmdum’of sﬂerwe, Engina’erlng. and
Technplogy
k. T}Ere are many {voe. of tools produced by engineering that
an be used In science th help answer these questions
througt: ahservation, and measurement. (d)

T,

i

The performance expectations above were de\relugd using the following elerments frum e NRC ﬂn?:ument A Framework for K= 12 Sdence Edueation,

Science and Engineering Practices

Cmsscuttin Concepts

Scale, Proportion, and Quantity
Relative scales allowgbjects to be
compared and des;n‘bed (e.g., bigger and
smaller; hotter and colder; Faster and
slower). Standard units are used to
measure length. (2),{c),(d)
Energy and Matter
Objects may break into smaller pieces and
be put together into larger pieces, or
change shapes. (b)

Connections to Engineering,

Technology,
and Applications of Science

Influence of Engineering,
Technology, and Science, on Society
and the Natural World

Every human-made product is designed by
applying some knowledge of the natural
world and is built by using natural
materials. Therefore, taking natural
materials to make things impacts the
environment. (b)

Connections to other OCTs in this gra-,f\-: & __; 2.PP, 2 .ECS

Articiiation of DCIs across grade-levels: K5PM, 5SPM -

Common Core State Standards Connect/o 357 |
ElA -

2.MD.1,4 Measure and estimate lengths in standard units.
2,MD.9,10Represent and interpret data.

= hase conneclions will be made more explicit and complete in future draft releases]

W.2.2 Write informative/explanatory texis

W.2.7

SL.2.3

Mathematics —

MP.2 Reason abstractly and guantitatively.

MP.3 Construct viable arguments and critique the reasoning of others.

in which they introduce a topic, use facts and definitions to develop paints, and provide a concluding statement or section.
Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observ_atmns). ) )
Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a topic or issue.
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2.I10S Interdependence of Organisms and Their Surroundings

I

"0S Interdependence of Organisms and Their Surroundings

idents who demonstrate understanding can:
[Assessment Boundany : Negds to be limitad Lo food,

b.
o

d

areas could be salt vs, fiesh watanor desert vs. woodland. |

resemble sabai-tooth cals. |

a. Construct a representation in which plants and animals depend on their environment an

water, shelter, and a favorable Empa@ture for animals; light, weatar, and soll for plants.]

Ask questions to clarify ideas about how plants may depend on animals for pollination or to inove their seeds around.
Plan and carry out investigations to test whether plants from
and type of soil. [Ciarfication Statement: Examples of different settings could bea sunny vs. shady area or a gardenVs. a parkg lot.]
Observe and compare the many kinds of living things that are foundin different _areas._{r.'l.-}r-n. ativn

Analyze a representation of a particular habitat showing the locations and sh

habitat and communicate how the land and water support ani
animals in the school yard, a park, a pond, a terrarium, or an aquarium.]

Construct an explanation about the effect of environmental changds — w
and animals that live there. [Carification Statement: Examples of slow or rapid env irorinental changes coud fe dwoughts or fioads.
Obtain and communicate information that some kinds of animals and plan
anywhere, although others living now may resemble thent.. (Carfication Statement! Examples elephants which resemble miammaths or tigers which

d each other to meet their needs.

different settings have different needs for water, sunlig ht,

apg‘r; of both land and water features of that
mals and,plants.'[r_ larification Sataments, | .ér‘n_!_llet- could nclude plants and

hether slow or rapid — ori-the survival of plants

ts that oncefived o

Statement; Examples of differant

n Earth are ho longer found

Science and Engineering Practices

Asking Questions and Defining Problems

axperigncas and progresses fn simple descriptive questions “that can be
tested. A " .

= Ask questions about abservations of the natural workd: (b)
Planning and Carrying Out Investigations
Planning and carry ing out inv estigations to answerq\]cesﬁon‘shor test
solutions to problems in K-2 builds on prior experiences and progresses
to simple investigations, based on fair tesis, which prov ide data to ¢
support explanations or design-solutions. Tul -

= Planand carry out investigations coflaburetively . () :

= Make observations and measurements to cofiect dafa whict: can Le
used to make corapanisaps. (c) N\

« Identify questions and make predictions based on paot +
experiences. (c) D )
alyzing and Interpreting Data \

.ialyzing data in K-2 builds ¢ pricr experiences and prograsses to
collecting, recording, and sharirg abservations. :

= Useand share pictures, draw:2gs and writings of obs=rtion

w here appropriate. (d),(e) /
= Use observations to note patternz ar< relationshizs == avder to
answ er scientific questions. (d) .
Using Mathematics and Computaticaai T hinkiuy
Mathematical and computational thinking &t =2 lev el builds on
prior experience and progresses to recognizing that mathematics can
be used to describe the natural and designed world.
« Decide when to use qualitative vs. quantitative data. (c)
Constructing Explanationsand Designing Solutions
Constructing explanations and designing solutions in K—2 builds on prior
experiences and progresses to the use of evidence or ideas in
constructing explanations and designing solutions.
= Use information from observ ations to construct explanations about
inv estigations. ()
Obtaining, Evaluating, and Communicating Information
0 btaining, av aluating, and communicating information in K—2 builds on
prior experiences and uses observ ations and texts to communicate new
nformation.
« Read and comprehend grade-appropriate texts and use other
reliable media to acquire scientific information. (g)

» Critique and communicate information with others in oral and
written forms using madels or drawings. (a)

« Record observ ations, thoughts, and ideas. (g)

Asking questions:and dzfining problems in grades K—2 bulids an prior .}

The performance expectations abave were dey elopad using the ful@r ng?eﬁeméﬁﬁ from the NRC ‘docuhent A Framework far K12 Science, Edueation.

LS2.A: Int‘ei-“'pa‘defamelaﬁ‘mshlpslﬁ»._Ecoﬁystems-
« Animals Gepend on their Sumoundings to get whatthey
 need, incluging \food, wdler, shelter, 30d a fayurable
 temperature. Aty depend onplants be othes-nimals for
foad. (a) : 5
+ |Plants depend on i, water, minerals (in-the soil), and light
Ito grow. (b)
«/ Animals can mav e around, but plants cannot, and they often
-~ depend on anim:ais far pollination or to move their seeds
Aol (b)
Yo [Hffeiaid (Aii=slyy e better in different seftings because
they tax e v ardtiseads for water, minerals, and sunlight. (¢)
L52.8; Cyclesof Matter and Energy Transferin

4 Ecosystems

. = Organisms obtain the materals they need to grow and
. survive from the environment. Many of these materials
_~ come from organisms, and are used again by other
organisms. (3)
LS2.C: Ecosystem Dynamics, Functioning, and Resilience
= The places where plants and animals live often change,
sometimes slowly and sometimes rapidly . (f}

s When animals and plants get too hot or too cald, they may
die. If they cannot find enough food, water, or arr, they may
die, (f)

LS4 .A : Evidence of Common Ancestry and Diversity

= Some kinds of plants and animals that once lived on Earth
(e.q., dinosaurs) are no fonger found anyw here, although
others now living (e.g., lizards) resemble them in some
ways. (g)

LS4.C: Adaptation

= Living things can surviv 2 only wheane their naeds are met. If
ssme places a o het or too cold or havatoo little water
dr food, plants and ammals may not be able to live there. (f)

LS4.D: Biodiversity and Humans

« There are many different kinds of living things in any area,

and they exist in different places on iand and in water (d}
ESS2.B: Plate Tectonics and Large-Scale System
Interactions

« Rocks, soils, and sand are present in mast areas w here
plants and animals live. There may also be nvers, streams,
lakes, and ponds Maps show w here things are located. O ne
can map the shapes and kinds of land and waterin any
ares. (2]

cep

Scale, Proportion,and Quantity
Relative scales allow objects to be
compared and described (e.g., bigger
and smaller; hotter and colder; faster
and slower)., Standard units are used
to measure length. (c),(d),(e)
Stability and Change

Some things stay the same w hile other
things change. Things may change
slow ly or rapidly . (f),(g)

€ onnections to other DCIsin this grade-evel 2.ECS

A rticulation of DCIs across grade-fevels: 1.SF, 3.E10, 4.PSE, 5.MEE

ELA -

RI.2.10 By theend of year, read and comprehend informational texts, including history /social studies, science, and technical texts,
proficiently , with scaffolding as needed atthe high end of the range.

Common Core State Standards Connections:[Note: these connections will be macde more explicit and complete in future draft releases]

in the

Ww.2.2 Write informative/explanatory texts in which they introduce a topic, use
SL.2.1 Participate in collaborative conversations w ith diverse partners about grade 2 topics and texts with peers and adult
Mathematics -
.2 Reason abstractly and quantitatively .
3 Construct viable arguments and critique the reasoning of others.

_.MD.1,4 Measure and estimate lengths in standard units.
2.MD.10 Represent and interpret data

facts and definitions to dev elop paints, and provide a concluding statement or section.
s in small and larger groups.

grades 2-3 text complexity band

|
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2.PP Pushes and Pulls

"3,PP Pushes and Pulls

‘tudents who demonstrate understanding can:

a. Investigate the effect of pushes and pulls in different directions on the resulting motion of objects, [Assessment Boundary:

Simultaneous pushes and pulls to be alono a single ling; pushes and pulls to be between objects in contact. Studenis not to be assassed urnilmhhh a refgtionships. ]

b. Investigate the effect of pushes and pulls of different strengths on the resulting motion of ob]ects. [Assessmant Boundary:
Simultaneous pushes and pulls to be along a single Hine; pushes and pulls to be batwean objects in contact. Students not (o be assdssed on fuaniitative relatlonships, |

c. Construct an explanation for why an ob]ect subjected to multiple pushes and pulls mlght stay in one place or move.
[Assessment Boundary: Pushes and pulls should by between obijects In contact)

d. Analyze data to determine the relationship between friction and the motion of ob;ects. [f :mr.-mnnsmlemenr-. The dala analyzed
should be focusad on observations an the fnteraction between objects and the type or slope of the surface. For#xamipte,an object '.\'d'.m nri-rmr:h vs, smooth surfaces on a
slope. |

e. Analyze data to determine the relationship between friction and the warming of objects. [t 1nrlt|{atl|m Shalemant; Data shoulid be
absarvations that allow students to compare the effects of rubbing two objects together.]  [Assessrient Bguidary: Observation ui warming s« qualitative. ]

f. Develop and share a design solution to reduce friction between two objécts. [Carilic atig.l' Gtatement: Exarmples of ways to reduce friction
include putiing lubricant on a surface fo make obijects sfide more easlly, ]

d. Plan and carry out investigations of how the change in motion and/or shape when objécts touch or collide is related to

the speed of the objects. [Carification Statement: Examples of investigatinns could include aall o7 clay thrbwn against a wall at different gpeeds:]

! The performance expectations above wers

Science and Engineering Practices

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer
questions or test solutions to problems in K—2 builds on
prior experiences and progresses to simple .
investigations, based on fair tests, which provide datz to
support explanations or design solutions. \ .
= Plan and carry ouf investigations collaboratlvely (9
s FEvaluate different ways of observing an attribute of
interest. (g) ]
s Make observations to collect data which cen be used
to make comparisons. (a),{b).(g}
» [Identify questions and -na<e nreulctlons uased on
prior experiences. {2).{ D, o
Analyzing and Interprethg Data
Analyzing data in K—2 buil3s &9 prior experiences and -
arogresses to collecting, ren_ordhg, and sharing )
bservations. L ¢
= Use and share pictures, ora.' was, and writings of
observation where appropriate. /d
= Use observations to note rel
answer scientific questions ana
(d),(2)
Constructing Explanations and Desigrirg
Solutions -
Constructing explanations and designing sciua s in K=2
builds on prior experiences and progresses tc e use of
evidence or ideas in constructing explanations and
designing solutions.
= Use information from observations to construct
explanations about investigations. (c),(f)
= Use tools and materials provided to design a solution
to a specific problem. (f)

‘nroblems.

4 Pushin

3

develogred Using the fal awing e!ements from the NRE dacume’nt A Framewark for k=12 Sclenice Edmtag

PS2.A: Forcesand Mo
= Objects pull o push
-~ connettad, Pwhesaﬂdhkmnhﬂedﬂkxmmngﬂs
directions.(a8),(b)
oF ﬂ\uling on an cileEm;ad changa T !;:eeﬂ o,
directiof of its mation and
* An object siding on a surfa

X

aﬁémwheﬁmcauuiemam \‘-,
ool \

L

n stact o Stop It (3)b),(9)

or sitti ngnnasiupeexé‘ef‘énca

pull due b frigtion on the abject due to the surface that opposes

the object’s fotion. (d) N

PS2.B: Fypes bf Interactions | |

= Wiien objects tuuchon -:thde, u*:ev nush an ane another
can ghange netign ar shaps: g

PS2.C: Stability and mmmnﬁ?‘ Physical Systems

and

= Whesttar an object stays still or moves aften depends on the

Bffects of multiple pushes and pullsan it (8., multiple players
tryifig o pull ah object in different directions). It s useful to

= i what pushes and plllskeep something in place (.9,
| aball oi 2 sope, a ladder learting on a wall) as well as whkat

| mmakes something change or move. (¢)’
©S3.C: Relationship Between Energy and Forces

/= A bigger push or pull makes things go faster. Faster speeds

during a collision can cause a bigger change in shape of the

colliding abjects. (b),(q)

PS3.D: Energy in Chemical Processes and Everyday Life

= When two objects rub against each other this interaction

called friction. Friction between two surfaces can warm both of
them (e.g., rubbing hands together). There are ways to reduce

the friction between two objects. (d),(e),(f)
ETS1.A: Defining Engineering Problems
= A situation that people want to change or create can be

Is

approached as a problem to be solved through engineering.

Such prablems may have many acceptable solutions. (F)

Cause and Effect

Events have causes that generate observable
patterns. Simple tests can be designed to gather
evidence to support or refute student ideas about
causes. (a),(b),(d),(e).(9)

Stability and Change

Some things stay the same while other things
change. Things may change slowly or rapidly. (c)

Connections to Engineering, Technology,
and Applications of Science

Influence of Engineering, Technology, and
Science on Society and the Natural World
Every human-made product is designed by
applying some knowledge of the natural world
and is built by using natural materials. Therefore,
taking natural materials to make things impacts
the environment. (F)

Connections to other DCTs in this grade-fevel; 2.5PM

Articulation of DCIs across grade-fevels: 1.5F, 3.1F, 4.E

ElA -
w.2.2
w.2.7
SL.2.1
Mathematics ~
MP.1
MP.3
2.MD.10 Represent and interpret data.

Make sense of problems and persevere in solving them.
Construct viable arguments and critique the reasoning of others.

Common Core State Standards Connections: [Note: these connections will be made more explicit and complete in future draft releases ]

Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or section.
Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations).
Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups.
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3.WCI Weather, Climate, and Impacts
VCI  Weather, Climate, and Impacts
.dents who demonstrate understanding can:

a. Use mathematics and computational thinking to observe and record local weather data over time using standard units.
[Clarification Statement: Examples of weather data to observeincludes temperature, precipitation, wind speed, orwind direction. Students shoutd use standards units such as

degrees and centimeters pery ear. |

b. Analyze and interpret weather data to identify day-to-day variations as well as long-term pattems. J[Clarification Stalement:
Examples of wedther datacould inclide maps and foracasts, Studentsshould address climate in terms of long term pattems, ]

c. Obtain information about different climatic areas to predict typical weather conditions expéctedin a particular season in
a glven area. [Clarification Satament: Examples of dimatic areas could inciude troplcal, dry, temperate/ /moderate, tundea, cold, ot pulal The focus is not on addressing
each of the areas, mther students should be able to predict by pical conditions based an a set of information, |

d. Obtain and evaluate information about a variety of weather-related hazards that result from natural processes,as well as
their environmental and societal impacts. [Clanfication Statement: Bamples of natural pioc i;‘_ﬂ‘fh[tlru dude sevare w J:hl—‘l’ floads, orcoastal eraslon.)
[A ssessment Boundary: Natural hazands limited to weather-related hazards, | 4

e. Collaboratively design, compare, and refine solutions that reduce the environmental or societal Impa:t of a weather-
related hazard, |Clarification Statement: Examples of solutions to w eather-related hazardy cauld bephysical mode It,ul bartiers to previe m '|”‘7JIFI:| or physical models of
billelings that withstand high winds.] (A ssessment Boundary: N atural hazards limited to wealher-rélated hazards,]

The pedormance expeciations abov e w ere dey eloped using the rollowing elements mom tne NRE ducumer-t .4 Framewo.-:»‘r oI SC?F'J'?EE Educabion.

Science and Engineering Practices Cmsscuttin Conce

A nalyzing and Interpreting Data ESS2.D: WeatherandClinnte

Patterns
Analyzing datain 3-5 builds on K—=2 and progresses to = Weatheris the inut&' -mifm&e to day-by-: d t‘m Similarities and differencesin pattems can be used
introducing quantitativ e approaches to collecting data and of the atmosphers scﬁg nan alucal scale to sort, classify, and analyze simple rates of change
multiple trials of qualitativ e observations. record pattems of ihe uleathHacmﬁ&-qﬁerent asa for natural phenomena and designed products.
« Compare data collected by different groupsin order to areas so that they ¢an make prédicionsabout wha\ekinﬂ Cy clic pattems of change related to time can be
discuss similarities and differencesin theirfindings. (b) |~ ofweather might happen next, Climatedesiibes a ra'ngs 1 used to make predictions. (b),{c)
* Use data to evaluate and refine design solutions. (e) . ° of an arga’s ty pial wmm‘wmndwns and the u{:lt Y ________________________
Using Mathematics and Computational Thinking T Wehich lf-osewndfuonwa"v guﬁ'viﬂwmunmne i
Mathematical and computational thinking at the 3=5 ievel (G R Connections to Engineering, Technology,
builds on K-2 and progresses to extending quantitaivz 5 ESS3.B: Natural Hazards -~ and A pplications of Science
measurements to a v ariety of physical properties and using = A variety 5 natural hazards result from natural processes
computation and mathematics to analyze data and corn"ara ! (e. g.sevzre weather, floo 5, and coastal erosion). Humans Interdependence of Science, Engineering,
altemativ e designsolutions. - minate natural hazw‘ls but can take steps to and Technology
= Use mathematical thlnklr‘q ty'co r=a lterr.e—uve pads. (d) [ Science and technology support each other. Tools
solutions to an engmeenhg profleat {e)- ; ETSZ 5: 1.rsracums of € r.nameenng, Technology, and instruments are used to answ er scientific
* Analyze simple datz/52ts for ‘patterns that susq—:.r \ Scfence, Sodety,andthe Nafiwal Environment questions, w hite scientific discoveries lead to the

nnew technologles::lecome available, they can bring dev elopment of new technologies. (a)

relationships. (b)
ut changes in the way people liveand interact withore | I nfluence of Engineering, Technology, and

Use standard units :0 ™ ,asure area, volume, we|gnf ald

temperature. (a) \ \ ‘anoihor. (e) Science on Society and the Natural World
Obtaining, Evaluating, and Cnmmumcaﬂng \ ‘.I \ ' People's needs and wants change over time, as do
Information { ! . y their demands for new and improved technologies.
O btaining, evaluating, and comisiuricating information in 53 ' Engineers improve existing technologies or develop
builds on K-2 and progresses to :ting the merit and new ones to increase their benefits, decrease

know n risks, and meet societal demands. When

= Compare and syrthesize across L new technologies become available, they can bring
media to acquire generate appropi ienti about changes in the way people liveand interact
information. (c) N v w ith one another. (d},(e)

= Synthesize information in w ritten text v 2= Contained
in corresponding tables, diagrams, and ¢-#ics. (c),{d)

» Generate and communicate scientific information orally
and in written formats using various forms of media, and
may include tables, diagrams, and charts. (c)

» (Jse models ko share findings or solutions in ora! or
written presentations, or extended discussions. (d)

accuracy of ideas and methods.

Connections to other DCIsin this grade-level-N[A

A eticilation of DCls across grade-levels: K. WEA 2.ECS, 4.LCT, MS.ESS-WC

Common Core State s tandards Comections [Note: these connections will be made more explicit and complete it future draft refeases]

ELA -

Consideradding R1.3,4,5,8

RI.33 Describe the relationship between a series of historical events, scientific ideas or concepts, or stepsin technical procedures in a text, using language that pertains to time,
sequence, and cause/effect.

RI.3.9 Compare and contrastthe most importantpoints and key details presented in tw o texts on the same topic.

RI.3.10 By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical texts, at the high end of the grades 2—3 text

SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others’
ideas and expressing their own clearly.

Mathemaltics —
MP.1 Make sense of problems and persevere in solving them.
MP.7 Look for and make use of structure.

3.MD.1,2 Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects,
3.MD3 Representandinterprel data.
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3.EI0 Environmental Impacts on Organisms

T~ EI0 _Environmental Impacts on Organisms _
udents who demonstrate understanding can:
. Obtain, evaluate, and communicate information about the types of habitats in which organisms live, and ask questions

based on that information. [Clarification Statement: Exampiles of fabltats could he ponds, woods, grassiands, or deserts, (JUestigns could inclucle how changas in
habitats affect the organisms living there.]

Obtain, evaluate, and communicate information that in any particular environment, some Kinds. of"organisnﬁ survive well,

some survive less well, and some cannot survive at all. [Clisification Statement: Aneample could be that plafits that require a lot of watarweuld not
survive wellina desert. ]

c. Analyze data to describe how humans, like all other organisms, obtain living and non-lwu'ag resources from their
environment. [Clarification Statement: Examples of living and non-living resources could include minerals fa), a6 eneray .}
d. Use models to evaluate how environmental changes in a habitat affect the number and types of arganisms that live there;

some remain, move in, move out, and/or die. [Clarification Statement: Fxamples-of envimimental changes could be'extra waterin a nommally dry aea,
poliution, or fire. Anexample of how environmental changes can affect organisms could be the efftcts of & Hecrease in grass on @ rabbit pmuldtrcm |

e. Use evidence to argue that some changes in an organism'’s habitat can be beneficial or harmful to the organism.
f. Obtain and communicate information about the characteristics of groups of orgamsms and evaluate how groups help
orgamsms survive. [Clarfication Stalement: The chamcteristics of organisms students shauid :ﬁJ-lhD'E ard o n|=csﬁlor: organization, specialization, and stability

3

Examples of how groups help organisms st ive could be warker bees supply ipg fote and quesns repmEucng; femaleions in a pride hunting and males.patrolling the territory, or
human families caring for children,] [Assessmant Boundasy : Detalled structurg o st insed. sucleties nat to be. wfeluded. ] 4
g. Use data about the characteristics of organisms and habitats te demgn an artiflcml habitat in which the organisms can
survive.
The performance expectzunns abov e were devein@‘g Qg the follomgg‘elem@ng ﬂ_;_sg NRC dn@__d‘ A F swork for K-12 Science £duration.
Science and Engineering Practu:es
Asking Questions and Defining Problems LS2.6: Egosvuem Drﬂambs  Functionimig, and | Cause and Effect
Asking guestions and defining problems in grades 5= =1 biilss From grau.es K~2 Reslllqnc& ; Cause and effect relationships are routinely
experencas and progiesses o spadifying qualitative raktionships. : « \When the e;mrunmentd\amss nﬁtays that identified, tested, and used to exptain
» Ask guestions based on carsfll o ations cf;.henm\ena and 1 '} affect 2 pace's phy sical characisristics, change. Eventsthat accur together with
information. (a) temperature, or availability of resources, some regularity might or might not be a cause and
Developing and Using Models organisms survive and reproduce, others move effect relationship. (d),(f)
Madalifia in 3-5 bilids on k=2 niedels s preesses. t Wq i ?':\"nlf!j “lo_to new Wcaties; yetothers moveinto the Systems and System Models
simple models and using me ek o, Epre=at evertsand dusign wluticns: “trpnsformed snvionment; and somedie. (b),(9) A system is a group of related parts that
= Use smple models o desollis phenomania and =t s s ufect ~1 LS2.D: SoelafInteractionsand Group make up awhole and can carry out functions
relatianships muﬂg the funictioning of a metushor de:rm»d wstem Behavigr" its individual parts cannot. A sy stem can be
(d) ) E « Groups can be collections of equal individuals, described in terms of its components and
1alyzing and Inten;vretmg Data ) hierarchies with dominant members, small their interactions. (a),(b),(c).(e)
ialy zing data in K=2 buids of.prior experiences and e grasses to coftar mg, families, groups of single or mixed gender,or | _ _ _ _ _ _ _ - - ————
recording, and sharing obsar; azans. b groups composed of individuals similar in age.
= Display datain tables and s, using digital tools »r2n feasible, v Some groups are stable averlong periods of Connections to Engyii ing, Technology|
reveal patterns' that indicace relationships (c) ] / time; others are fluid, with members moving in and Applications of Science
Constructing Explanationsand Des:gnmg Solutmhs r and out. Some groups assign specialized tasks to
Constructing explanations and des:: each member; in others, all members perform Influence of Engineering, Technology,
experiences in K=2 and progresses to o the same or a similar range of functions. (e),(f) and Science on Society and the Natural
multiple explanations and designing mu & LS4.C: Adaptation World
= {seevidence (e.g., measurements i1s, patterns) to construct a = Changesin an organism’s habitat are sometimes Over ime, people’s needs and wants change,
scientific explanation or solution to a em, (q) beneficial to it and sometimes harmful. Forany as do their demands for new and improved
s Apply scientific knowledge to solve design problems, () particular environment, some kinds of organisms technologies. Engineers improv e existing
Engaging in Written and Oral Argument from Evidence survive well, some survive lesswell, and some technologies or develop new ones to Increase
Engaging in argument from evidence in 35 builds from K~2 experiences and cannot survive atall. (b),(d),(e),(9) their benefits, to decrease know nrisks, and
progresses to critiquing the scientific explanations or solutions proposed by LS4.D: Biodiversity and Humans to meet societal demands. When new
peers by citing relev ant evidence about the natural and designed warld. = Popuiations of organisms five in a v ariety of technologies become av ailable, they can
= Construct and/or support scientific arguments drawing on evidence, data, habitats, and change in those habitats affects bring about changes in the way people live
or a model. (e) the organisms living there. (a),(b) and interact with one another. (@)
s Compare and refine multiple arguments based on the strengths and « Humans, like all other organisms, obtain living
weaknesses of the evidence supporting the argument. (e) and nonliving resources from their environments
= Respectfully provide and receive critique on the scientific arguments ©)

proposed by peers by citing relevant evidence and making logical
arguments, (e)
Obtaining, Evaluating, and Communicating Information
O btaining, evaluating, and communicating information in 3-5 builds on K-2
and progresses to ev aluating the merit and accuracy of ideas and methods.

» Compareand sy nthesize across texts and other reliable media to acquire
and generate appropriate scientific information. (a),(b),(f)

« Generate and communicate scientific information orally and in w ritten
formats using various forms of media, and may include tables, diagrams,
and charts. (a),(f)

« Use models to share findings or solutions in ora! presentations, written
presentations, and extended discussions and ev aluate the merit and
accuracy of ideas and miathods. (d)

May 7, 2012 Embargoed until May 11, 2012, 12:00 p.m. EDT Page 1 of

2



3.EI0 Environmental Impacts on Organisms .

" "0 _Environmental Impacts on Organisms (continued)
(1 ‘ctions to other DCTsinthis grade-ievel: 3 .SFS
A rticuiation of DC s acivss grade-lvels: 1,8F, 2.10S, MS.LS-NSA, MS.LS-IRE

Common Core State Standards Connections: (Note: these connections will be macke more explicit and campiete in future draft reteases]

ElA -

RI.3.10 By theend of the year, read and comprehend informational texts, including history /social studies, science, and technical texts, at the high end of the grades 2-3 text
complexity band independently and proficiently . - bt

w.3.2 Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly . ~ 7

SL.3.1  Engage effectively inarange of collaborativ e discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others' ideas
and expressing their own clearly. e §

SL.3.4 Report on atopic or text, tell a story,

or recount an experience with appropriate facts and relevant, descriptive detalls, méejklrgg_c[eé'rlx‘ at an understandable pace.

Mathematics — ; ’
MP.2 Reason abstractly and quantiatively. NN
MP.3 Construct vlable arguments and critique the reasoning of others. ” p 2 \ ;
3.MD.3  Represent and interpret data. _ il ) A
N {_’I ~, .\"\_ ‘I\
\ \ \
N\ \
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N
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3.SFS Structure, Function, and Stimuli

" 3.5FS

Structure, Function, and Stimuli : \

tudents who dempnstrate understanding can:

d.
understatiding He macosale systems and thalr fuiclion, dol microscapic processs, |
b.
understanding the macroscale systems and their function, not microscopic procasss. |
c.
models or designing a grabber o replace a hand and testing Its effectiveness, |
d.
Statement: Exaniples of ategories of dassifiation could be plarnits that make fowe
classification chait, ]
e.
f.
that light trav eling from the object to the eye determings what Is seen, ]
g.

Investigate and explain how internal and external structures in plants serve functions of growth survival, behavior, and
reproduction. [Clarfimtion Statement: Examples of intermal and extemal structures could include mots, thorns, or vEnsin [Lﬁ\f“‘wl [Assessmert Boundary: Emphasis on

Construct explanations of how structures in animals serve functions of growth, su‘i'\rlval reprodu ion, and behavior.
[Clarification Statement: Examples of Intemnal and external structures could include heart, teeth, hnncs,oram& mus ||L*~\ or skin, | [Assessmen Bumri.dw Emphasis on

Design a device thatreplaces an exiernalstructure and analyze data on its physical properties to’ compare alternative
solutions to the problem. [Clarfication Statement: Examples could include designing Idulrn%ur|Jm~lnﬂseslo iaplace a leg and twmu mL sirangth of different

Use observations and models to design a simple process to classify plants and apimals. based on their struc.tures. [Clarificatzn
s, plants that makespne s antl plants- that make nelther; uerr‘br\‘rtws hayge backbones
mammals havehair, Insects havesixlegs, or birds have feathers,] [A scﬁamu:n{-ﬂumu I2my: ;ludent\-us‘r_um lenov _mm plants and animals can be classifiet but not use @

Obtain information thatanimals have structures that aIIpw them ta respond to st muli through instinct or memory.
[C larification Statement: Examgples of structures could be eyes, ears, or brain. Exampi k:. o es mreﬂrg to stimufgouldbe running from danver or learning the alphabet.)

Investigate and explain that for an object to be seen, light must be reﬂected off the object and enter the eye. [Clarification
Statement: Examples of invesbgations could include students isiag mirmors fo refledt llgr'LmLu the esu | |a t‘:,r:‘sm:vul\ Bourdary: Emphasis on understanding the phenomenon

Investigate and provide evidence that the color people see depends on the color ofthe available light sources as well as

different colors of light or lluminating objects that hale different surfaces
confars the color reflaction and absorption propelties oha surface.] |

the properties of the surface of the object raﬂectm? the light. [Clarficition Stateriept: Examplesof inv estigations could be illuminating objects with
] [Assessment Bo (rdaru This phenomenon is observed, but no attempk is made to discuss what

Science and Engineering Practic'es

v T

s to induded

ancreteevents
A . A

Modeling in K=2 builds o prior emerlences ang' ,,rogr
identify ing, using, and d=veis pmg models that reprcs
or design solutions.
* Use simple models t& desciibe phenomena concer:
functioning of a naturaicor e zigned sy stem. (d)
Planning and Carrying Out Investlgatlors
Planning and carry ing outinve g
solutions to problems in 35 buil
‘nclude inv estigations that control
upport explanations or design soluti
= Make observations, collect appropi
that prov ide evidence to explain a pf
solution. (a),(d),(f).(9)
Using Mathematics and Computatlonal Thmkmg
Mathematical and computational thinking at the 3-5 level builds on K-2
and progresses to extending guantitative measurementsto a v ariety of
physical properties and using computation and mathematics to analyz
data and compare alternative design solutions.
s Use mathematical thinking and computational outcomes to compare

Developingand Using Mt_xlels Lty d I ik

1 \
netic Radiation
‘zan = =en w hen light reflected from its
< e ey es; the color people see depends
on the color of the av ailable light sources as well as the
. properties of the surface. (f),(g)
tS1.A: Structure and Function
= Plants and animals have both intemal and external
structures that serv e v arious functions in grow th,
surv iv al, behavior, and reproduction. (a3),(b),(c)
LS1.D: Information Processing
= Different sense receptars are specialized for particular
kinds of information, w hich may be then processed and
integrated by the animal’s brain, with some information
stored as memories. Animals are able to use their
perceptions and memories to guide their actions. Some
responses to information are instinctive—that is,
animals’ brains are organized so that they do not have
to think about how to respond to certain stimuli. (e)
LS4.D: Biodiversity and Humans
s Scientists hav eidentified and classified many plants and

Crossc g Concepts

Cause and Effect

Cause and effect relationships are
routinely identified, tested, and used to
explain change. Events that occur together
with regularity might or might not be a
cause and effect relationship. (),(a)
Structure and Function

Different materials have different
substructures, which can sometimes be
observ ed. Substructures have shapes and
parts that serv e functions. (a),(b),(e)

Connections to Engineering,
Technology,
and A pplications of Science

Influence of Engineering,
T echnology, and Science on Society
and the Natural World

alternativ e solutions to an engineering problem. (c) animals. (d) People’s needs and wants change over
Constructing Explanations and Designing Solutions time, as do their demands for new and
C onstructing explanationsand designing solutions in 3-5 builds on prior improv ed technologies. Engineers improve
experiences in K=2 and progresses to the use of evidence in constructing existing technologies or dev elop new ones
multiple explanations and designing multiple solutions. to increase their benefits, decrease known
= Use evidence (e.g., measurements, observations, patterns) to risks, and meet societat demands. When
construct 3 scientific explanation or solution to a problem. (b),(c),(d) new technologies become available, they
= Apply scientific knowledge to solve design problems. (c),(d) can bring about changes in the w ay peope
O btaining, Evaluating, and Communicating Information live and interact w ith one another. (c),(d)
0 btaining, evaluating, and communicating information in 3—5 builds on
K=2 and progresses to ev aluating the merit and accuracy of ideas and
methods.
= Compare and synthesize across texts and other reliable media to
acuire aporopnate scientific infarmation. (2)
Connections to other OCIsin this grade Jevel: 3.E10
A Euiation of DL Is across grade-fevels; 1.5, 1 OF, 5555, M5,L5-5F1P, MS.Lo-IRE

ElA -

complexity band independently and proficiently.

I.MD3  Represntand interpret data.

Comimnon Core State s landards Comedlions. [Vole. [hese connections will e nade moie expliat and complete in future draft releases)

RI.3.10 By the endofthe year, read and comprehend informational texts, including history/social studies, science, and technical te xts, at the high end of the grades 2-3 text

Report on a topic or text, tella story, or recount an experience with appropriate facts and relevant, descriptive details, speakingclearly atan understandable pace.

W.3.2  Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly.
SL.34

Mathematics —

MP.1 Make sense of problems and persevere in solving them.

MP.3 Construct viable arguments and critique the reasoning of others.

MP.7 Look for and make use of structure.

3.MD.1,2 Solve problems invalving measurement and estimation of intervals of time, liquid volumes, and masses of objects.
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3.IF Interactions of Forces

| =W Interactions of Forces
dents who demonstrate understanding can:

a. Investigate the motion of objects to determine observable and measurable patterns to predict future motions. [Clarification
Statement: Examples of motions are a ball rolling dow n a slide or a child swinging in a swing.] [A ssessment Boundary: Technicalterms, stich as magnitude, velocity,
mamentum, and vector quantity are not Introduced. |

b. Investigate the motion of objects by comparing the relative sizes and direction of foices on an object at rest to the forces

on an object whose motlon is changing. [Clarification Siz
notslide,] [Assessment Boundary: Dependence on v ariables of motion is
to be addressed as a force that pulls nbjects down, |

i Examplesinvestigations could ingfiide pullifia @ Wagonor pushing on a heavy object that will

At “’|||’
stad one vanable at a ime. The size and direction of fortes should be qualitative, Gravily anly

C. Use models to explain the effects of balanced and unbalanced forcesona system

d

Investigate the forces between two or more magnets to identify patterns [Clarification Statement: Examipes ¢ JKpatteris colld inclide

strength of attmaction and distance, attracting or trepelling based on arlentation. ]

e. Investigate the push-and-pull forces between objects not in contact with'one another.
could be force on halr from an electrically charged balloon or the force between two magnets.]  [Asses:
5 limited to forces produced by nb|euslhdruw be manipulatad and observed by- f,qu;.ut:]

f. Design and refine solutions to a problem by using magnets to-move ob]ects notin contact with one another [ farification

Statement: Examples of solutions could be to movea metal abject through a mazebebulida (model of a mdulev b,
A

[C larffication Stalemeht: Exampes of objecls
el E.ourlJ.;r\,f Erergy and aravity are nfnlm behasspssed. A sessment

The performance expectations abave were

eV eloped using Bhe follow na slefients from the NRG Uocumiant A Framework for K-12 Soence Edicalion.

Science and Engineering Practices

Developing and Using Models

to building and rev ising simple models and using
models to represent ev ents and design solutions.
= Constructa model using an analogy, example, ar
abstract representation to explain a scientific
principle or design solution. (c)
= Use simple models to describeunénoimenaand
test cause and effect reIPtIonsnrps c_or'cemlr‘g the
functioning of a natural or des; ayfied Systcm (a)
Planning and Carrying Our fnvestigations .
Planning and carry ing aut rhwvestigations to answer *.
questions or test soluticns to aroblems in 3=5 builds
on K-2 experiences and prsgresses to include
inv estigations that control*sariab:es and provide
“ence to support explanasess ordesign solutions.
Plan and carry outiny estigz jnSLolIaborcltively,
using fair tests in which variaoles 5 re controfled
and the number of trials consi
Make observations, collect appri
identify patterns that provide evide:
a phenomenon. (b),(d) .
Formulate questions and predict reascaatde
outcomes based on patterns such as cause and
effect relationships. (3)
Constructing Explanations and Designing
Solutions
Constructing explanationsand designing solutions in
3~5 builds on prior experiences in K—2 and progresses
to the use of evidence in constructing multiple
explanations and designing multiple solutions.
= Apply scientific knowledge to solve design
problems. (f)

=" pisciph mm
PS&A' Face;andﬂctbn A
Modeling in 3-5 builds on K2 models and progresses |

« Eagiiforce alEsan one part\.gu!a! obje;md haabum stnangmawj #

~diractiom, A n object at rmst ty peatly fias mitiple fi foeges acting o, but
they add ty giv e zera net forge on the pjact. Forces it dohiot sum o
zera can calise dﬁmges in the objegt’s speed or dtnactmnof motion. (b),(C)

s The patterrs of n abject’s mwonmmmmm can be obsanved

and measuredswhen that past ind
mglionican be Pradicted from it. Ya) |

exhibits a regutar pattem, future

PSZ B.“Yypadltteri‘timg \

« D hjgciyin cantit eyt forc=s o \ other (friction, elastic pushes and
lis). Blediic, magném;and gr={ltalional forces between a pair of
abijeets g not require that the objects be in contact—for example,

. magnets phish of pull at a distance; The sizes of thi forces in sach
situatibn decend on the properties of the abjecis and thair distancas apart
\and, for forceshetw =2n two magnets; on thelr orieitation relativato each
other. (d)iei i)

#52.C: Stability and Instability in Physical Systems

= /A systemcanchange as it movesin one direction (2.9., a ball rolling down
/ a hill), shift back and forth (e.g., a swinging pendulum), or go through
cy clical pattems (e.qg., day and nnght) (@)

“ =« Examining how the forces on and within the system change as itmoves

can help explain a sy stem’spattems of change. (b}

« A systemcan appear to be unchanging when processes within the system
are going on at opposite but equal rates (e.g., water behind a dam isat a
constant height because w ater is fow ing in at the same rate that water is
flowing out). (c)

= Changes can happen very quickly orv ery slowly and are sometimes hard
to see {e.g., plant grow th). C onditions and properties of the objects within
3 sy stem affect how fast or slowly a process occurs (e.g., heatconduction
rates). (c)

ETS2.A: Interdependence of Sdence, Engineering, and Technology

« Scientific discovenes about the natural wortd can often lead to new and
improv ad technolcgres, w hichare developed through the engineering
design process. (f)

Crosscutting Concepts

Patterns

Similarities and differences in pattems can
be used to sort, classify, and analyze
simple rates of change for natural
phenomena and designed products. Cyclic
patterns of change related to time can be
used to make predictions. (a),(d},(e)
Systems and System Model

A system s a group of related patts that
make up a whole and can carry out
functions its indiv idual parts cannot. A

sy stem can be described in terms of its
components and their interactions. (c)
Stability and Change

Change is measuredin terms of
differences ov er time and may occur at
different rates. Somesystems appear
stable, but ov er long periods of time will
ev entually change. (b)

Connections to Engineering,
Technology,
and A pplications of Science

Interdependence of Science,
Engineering, and Technology

Science and technology support each
other. Tools and instruments are used to
answ er scientific questions, while scientific
discov eries lead to the development of
new technologies. ()

Connections to other DCIsin this grade-level: NJA

A riiculation of D Cls acoss grade-levels: 1.15,2 PP, 2.ECS, 4.WAV, 5,555, MS.PS- FM, M5 P5-IF

Common Core State s tandards Comections: [Vote: these connections will be made more explicit and complete in future draft releases]

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps In technical procedures in a text, using l[anguage that pertains to time,

ELA -
RI.33
sequence, and cause/effect.
SL.3.1  Engage effectively in a range of collaborative discussions (one-on-one, in groups,
ideas and expressing their own clearly.
SL.33 Askand answer questions about information from a speaker, offering appropriate elaboration and detail.
Mathematics —
MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoningof others.

3.MD.1 Solve problems involving measurement and estimation of intervals of time.

and teacher-led) with diverse partners on grade 3 topics and texts, building on others’
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4.LCT Life Cycles and Traits

"4LCT  Life Cycles and Traits

tudents who demonstrate understanding can:
a.

s

resulting from both.

meets societal needs. [Clarification Statemrents

Investigate the life cycles of plants and animals to compare similarities and differences among organisms. [Clarification
Statement: Examples of organisms to compare could be flowening plants, butterflies, and frogs.] [Assessment Boundary: Reproduction is addressed as part of the process -
hirth, grow th, developmert, reproduction, death —and the different ways organisms go through the process.]
Use evidence to compare characteristics inherited from parents, characteristics caused by the environment, and those
[Clarification Statement: Examples of characteristics inhented from parents could be the ability to- 3l one’dtongue or characteristics of domestic
animals; characteristics caused by the envirenment could be a scarorlanguage; and characteristics resufting from both coulf1 fie helohc orsome health conditions.] [A ssessment
Boundary : The mechanisms of inheritance are not to be included. ]
Provide evidence that offspring can inherit different information from their parents [Flar'ﬂcatlon Statemert: Examplesof different
infurmation that can be inherited could be differint coat colors in dogs of the same litter or one sibling w ho neer*b glasseu an d ano*hen who does not.] [A ssessment Boundaiy

Obtain and communicate information about different versions of the same trarl:s in dlfferent kinds of organisms. [Clarification
Statement: Examples of different kinds of animals having different versions of the same trait could iriclude e differant lengths, testures, and clors of feathers, hair, or furof

Use evidence to describe patterns of variation in a trait across. indlv;r'uals of the same kind of. organlsm. [C larification Statement:
Examples of v ariation in a trait across indiv iduals of the same kind of organism could be different” foloranon of w OHﬁSDrthlfKHESS onod in Shﬂep ] [Assessment Boundary:

Use evidence toexpla{n how some characteristics that vary amonu mdlwduals of the same kind of organism can provide
{Cianfigation Statement E@mplesofadvantages could include animals | PRt run faster are better esape

Obtain information to explain how breeders use v.\rlauons in traits to ‘nroduce desired types of domesticated organisms.

C.

The genetic mechanismsof inheritance are not to be included.]
d.

different animals.] [A ssessment Boundary: The genetic mechanisms of inhertance are not to l_}e neluded l
e.

The genetic mechanismsof inheritance are not to be included. ]
f.

advantagesto survive, find mates, and reproduce.

predators or birds with brighter colored feathers are more likely to attrac maw_-,
g.

{Clarification Statement: Examples could be sheep that are bred for thickar waol ‘Caats or’ disease rPs;stcrt com thatis used in cultivation. )
h.

Obtain and communicate information that some chg\ratterls*lcs of organisms ‘have been used to inspire technology that

Qluuwlscould |dent|‘y technnff;alﬂ:t‘ﬂa ytilize ativartageous characteristics of organisms such as: sonar, insulated
v ests, camouflage fatigues, Velaro. J[!\sseam-ﬁ:t Boundary: Mechanisms of gmd.itnc,nnublm luded avthis grade batid, Focus is on utllity only ]

waork far K-12 Science Education:

Science and Engineering Practices

Planning and Carrying Out igations, .
Planning and cany ing autinvesigaticns to answes tra!(cmnsurteﬁ
solutions to ms In 3-5 balidson k=2 experigifesand
progresses to nclude inv =siatians tat aatrol v an‘aa#e N
proy ide evidence foSuppotexplanativs or desion sonmcns
« Make obserdatinnsahd measire datzend l&eﬂﬂﬁ/
pattems that -vlﬁpm\r ideavidencs fcrex{{alnn‘niphem%‘

(a)
Constructing Explan%ﬁors and Designing Snlulipns

]

"

firior experiencesin K—-) Atk progressas ta the use afwidence i
constricting multiple explanations and desianing tulise sollitions;
= Lseeyidence (2. g',mEﬁ me-ﬁts obssrvatiies, battﬁns) to
constructa saentnﬂcemhr‘g ')n orsolution Al roblem
(b),(e).(F).(q) .
Engaging in Argumentfromsﬂdenc ¥
Engaging in argument from evid uilds from K-2
experiences and progresses to criti ¢ scientific explanations
or solutions proposed by peers by citiii relevant evidence abouk the
natural and designed world.
» Support scientific arguments drawing on evidence, data, ora
model. (c)
Obtaining, Evaluating, and Communicating Information
O btaining, evaluating, and communicating information in 3~5 builds
on K-2 and progresses to evaluating the merit and accuracy of ideas
and methods.
= Compare and symthesize across texts and other reliable media to
acquire and generate appropriate scientific information.
(d).(9).(h)
« Generate and communicate scientific information orally and in
w ritten formats using v arious formsof media and may include

=bles; diagrams; and charts. (d),(h)

Canstructing exp]aﬁ.ltwtﬁ‘q{tddeslgn!rlg solutions i 555 buildsnn A

The perforiiance expecatons abgsé we@ﬂ?eﬁgped Bsing the 1o Idwiqgc_grr(ents btm.»l;be NW; dc&u rent A Framey

!LSI. .B: Growth and Demiupmrl: ul'Organlsrns
pmductbn is=ssential to the continued existence of

. ayery kind "1 éan*sm. Plants and animals have unigue
mdl\g_e rse hfe mcks that indluda being barn (sprabting in
_plants), qrom velgoing into adults, reproduging and
“Eventail (a)

LS3A: :nmémuenf'rrats

* Many characteristics of organismsare inherited from their

parents. O ther characteristics result from individuals’

L interactions with the environment, which can range from
diet to learning. Many characteristics involve both
inheritance and environment. (b)

LS3.B: Variationof Traits

= O ffspring acquire a mix of traits from their biological
parents. Different organisms vary in how they look and

In each kind of organism there is v ariation in the traits
themselv es, and different kinds of organisms may have
different v ersions of the trait. (c),(d),(e)
= The environment also affects the traits that an organism
dev elops—differences in w here they grow or in the food
they consume may cause organisms that are related to
end up looking or behavingdifferently. (b)
LS4.8: Natural Selection
= Sometimes the differencesin characteristics between
individuals of the same species provide advantages in
surv iving, finding mates, and reproducing. (f),(h),(g)
ETS2.B: Interactions of Engineering, Technology,
Science, Sodety, and the Natural Environment
= Quertime, pecple's needs and wants change as do their
demands for new and impraved technologies. (h)

function because they have differert inherited information.

Crosscutting Concepts 1

Patterns

Similarities and differences in patterns can
be used to sort, classify, and analyze simpe
rates of change for natural phenomena and
designed products. Cyclic patterns of
change related to time can be used to make
predictions. (a),(e)

Cause and Effect

Cause and effect relationships are routinely
identified, tested, and used to explain
change. Events that occur together with
regularity might or might not be a cause
and effect relationship. (b),(c),(d),(F)

Connections to Engineering, Tedh
and A pplications of Science

Influence of Engineering, Technology,
and Science on Society and the Natural
World

People’s needs and wants change over time,
as do their demands for new and improved
technologies. Engineers improveexisting
technologies or dev elop new ones to
increase their benefits, decrease known
risks, and meet societal demands. When
new technologies become available, they
can bring about changes in the way people
live and interact with one another. (g),(h)

Connections to other DCIsin this grade-level; 4.PSE

A rdiculation of DLIs across grade-levels: 1.5F, 2.ECS, 2.105, 4.PSE, 5.E51, M5.L5-GDRO

themes; speak clearly at an understandable pace.
Mathematics —

EIA -
RI.4.10
proficiently, with scaffolding as needed at the high end of the range.
w.4.2 Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly.
SL4.1
ideas and expressing their own dlearly.
SL.44

Common Core State Standards Comections: [Note: these connections will be made more explicit and complete in fulure draft refeases]

By the end of y ear, read and comprehend informational texts, including history/social studies, science, and technical texts, in the grades 4~5 text complexity band

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 4 topics and texts, building on others’

Report on a topic or text, tell a story, or recount an experience in an organized manner, using appropriate facts and relevant, descriptive details to support main ideas or

1P.3 Coanstruct viable arguments and critique the reasoningof others.
AP.7 Look forand make use of structure.

| 3.MD.3 Represent and interpret data, !
May 7, 2012 Embargoed until May 11, 2012, 12:00 p.m. EDT Page 1 of 2



4.PSE Processes that Shape the Earth

I ™SE  ProcessesthatShape the Earth

dents who demonstrate understanding can:

of vagetation, or valume of flow.] [Assessment Baundary:

dams; ar human-buflt dams and walenyays |

o,

f.

fossilized organisms once lived.
or pettified w ood lfound in deserts, ]

chains that often form near the edges of continents. ]

hazards.

[Clarification Statement: ;,f"'!tﬂ['l a5 0F

Ratios should not be included in quantitatives 1:!}:5

a. Ask testable questions about the effects of moving water on the rate of erosion undei‘ various conditions and plan and

carryout investigations to observe and document the effects. [Clarification Staten) xariples of variables to fest ¢ ouldl be angle of slope, amount

. Obtain and communicate information about how patternsin tree rings and ice cores are used as evidence to describe the
recent history of Earth’s climate, [Assessmert Boundary: Students nof to be assessa Grlhef Wnderstant it of |1|='1:~r||n- |

c. Use evidence to explain how the physical characteristics of local areas al:e affected by the processes of weathering and

erosion, including the activities of living organisms. [Clarific .1unu|a;emeﬁ Examplesol activities of nwu‘zmu.mnwmuuum be tree planting, beaver

. Use evidence to construct an explanation that some rocks and minérals are formed from the remains of organisms.

. Use evidence from the fossil record to construct an explanatian for the relatlonship between typés of organisms living
today and types of organisms that lived in the past. N
Use evidence to construct explanations for how environments today may be’ diﬁerent from past environments in which

avidenca of gy |r 'I1ﬁi*‘|l=‘|mi have changed could be seashell Fossils found on mountains

g. Obtain information about the locations of a variety of: Farth s-features and map the geographic patterns that emerge.
[Clarification Statement: Examples of features could be v olcanaes and nal‘(hqvakccrhar are" ften found at'the bous 1dar|es of continentsand the ocean floor or major mountain

h. Analyze maps and other data to determine the ||keI|hood of geonoglcal hazards oc&;urrmg in an area and evaluate the
possible effects on landforms and organisms. [AssessmPnfBoqndary Restlts oianalysrb -and eValtation are qualitative.]
i. Construct models, based on research;to test and refine variots deslgn solutions for reducing the impacts of geological

The perormance expectations above Wwere aevela

Science and Engineering Pracﬂc&s ]

A sking Questions and Defining Problems ~

A sking questions and defining problemsin grades 3-5builds

from grades K-2 experiences and progresses't to speafyu"l :

qualitativ e relationships.

= Identify scientific (testable\ ar" ¢

(a) :

Developingand Using odels
1eling in 3-5 builds 2n r\ >models and progresses ke
ding and revising Sl adels and using modelsto

represent events and desi:

s Construct and revise moc<ls
and explain frequent and reg i

s Construct 3 model using an ar
representation to explain a scienu:

= Use simple models to describe pher.o
and effect relationships conceming the
natural or designed sy stem. (i)

s [dentify limitations of models. (i)

Planning and Carrying Out Investigations

Planning and carry ing out investigations to answer questionsor
test solutions to problems in 3=5 builds on K-2 experiences
and progresses to include inv estigations that control v ariables
and prov ide evidence to support explanations or design
solutions.

» Plan and carry out inv estigations collaboratively, using fair
tests in w hich v ariables are controlled and the number of
trials considered. (a)

= Make gbservations and measuremerts, collect appropriate
data, and identify patterns that provide evidence to explan
a phenomenon or test a design solution. (a)

A nalyzing and Interpreting Data

Analyzing datain 3-5 builds on K-2 and progresses to
introducing quantitativ e approaches to collecting data and
conducting multiple trials of qualitativ e observations.

= Display datain tables and graphs, using digital tools w hen
feasible, to rev eal patterns that indicate relationships. (h)

s tUse data to ev aluate claims about cause and effect. (h)

s Compare data collected by different groups in order to
discuss similarities and differences (n their findings. (h)

Constructing Explanations and Designing Solutions

C onstructing explanations and designing solutions in 3=5 buikis
on pnor experiences in K=2 and progresses to the use of
evidence in constructing multiple explanations and designing
multiple solutions.

- Use quantitative relationships to construct explanations of
sbserved events (e.g., the distnbution of plants in the badk
yard orwhy some things sink and others float). {e)

i guestions.

jiaboratively to measure |
<ents. ()
=>@mple or abstre =

LS4.A r'vudem:e of Common Ancsu'y and Diversity

555 proide svidence atout the types of organisms (both visible
A miaoscopi ilong ago and also about the pature of
Hieirenyironaen Is can be comparad with one anotherard o
<.living organisms according to their similarities and differences.

), (e). ()

ESS1.C: The History of Planet Earth

fnas changed ov er time. Understanding how landforms develop,

mered (brokendown into smaller pieces), and erode (get

ted elsew here) can help to infer the history of the current
landscape. (3).(f)

e Local, regional, and global pattemns of rock formations reveal
changes over time due to earth forces, such as earthquakes. The
presence and location of certain fossil ty pes indicate the orderin
which rock lay ers were formed. (g)

s Pattemns of tree rings and ice cores from glaciers can help
reconstruct Earth’s recent dimate history. (b)

ESS2.A: Earth Materials and Systems

s Rainfall helps to shape the land and affects the ty pes of fivingthings
found in a region. Water, ice, wind, living organisms, and gravity
break rocks, soils, and sediments into smaller particles and move
them around. (a),(c)

ESS2.B: Phte Tectonics and Large-Scale System Interactions

» The locations of mountain ranges, deepocean trenches, ocean floor
structures, earthquakes, and volcanoes occur in pattems. Most
sarthquakes and volcances occur in bands that are often atong the
boundaries betw een continents and oceans. Major mountain chains
form inside continents or near their adges. Maps can help locate the
different land and w ater features where peoplelive and in other
areas of Earth. (g)

ESS2.C: The Roles of Water in Earth’s Surface Processes

» The dow nhill movement of water as it flow s to the ocean shapes the
appearance of the land. (a)

ESS2.E: Biogeology

s Living things affect the phy sical characteristics of their regions (e.q.,
plants’ roots hold soil in place, beav er shelters and human- built dams
alter the flow of water, plants respiration affects the air), Many types
of rocks and minerals are formed from the remains of organisms or
are altered by their activ ities. (c),(d)

ESS3.B: Natural Hazards

s A variety of hazards result from natural proceses (e.g., earthquakes,
tsunamis, v olcanic eruptions). Humans cannot eliminate the hazards
but can take steps to reduce theirimpacts. (h),(i)

ET S1.B: Designing Solutions to Engineering Problems

« Research on a problem should be camried out—for example, through
Internet searches, market research, or field observatiors—before
beginning to design a solution. A often productive way to generate
ideas is for people to work together to brainstorm, test, and refine

possitile solutions. {(11),(1)

Jed usr\g *he foilow |r|g Piemqhts Trom Ehe NRC document A Framework for K-12 Science Education:

Crosscutting Concepts

Patterns

Similarities and differences in patterns
can be used to sort, classify , and
analy ze simple rates of change for
natural phenomena and designed
products. Cyclic patterns of change
related to time can be used to make
predictions. (b),(g)

Cause and Effect

Cause and effect relatiorships are
routinely identified, tested, and used to
explain change. Events that occur
together with regularity might or might
not be a cause and effect relationship.
(@),(c).(d).(h)

Stability and Change

Some stable systems are static while
others change in different ways.Some
sy stems appear stable, but overlong
periods of time will ev entually change.

(e) (M

Connections to Engineering,
Technology,
and A pplications of Science

Influence of Engineering,
Technology, and Scienceon
Society and the Natural World
People’s needs and wants change, as
do their demands for new and
improv ed technolcgies. Engineers
improv e existing technologies or
develop new ones to increase their
benefits, to decrease known risks, and
to meet societal demands. When new
technologies become available, they
can bring about changes in the way
people live and interact with one
another. (i)
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4.PSE Processes that Shape the Earth

1.PSE

Processes that Shape the Earth (continued)

T Use evIdenca (2.0,, Measuren ents, hservalons, Naters)
to construct a smentch explanation or solution to a problem.
(d).(e)()

= Identify the evidence that supports an explanation. (d),(e)

Engaging in Argument from Evidence

Engaging in argument from evidence in 3-=5 builds from K—2
experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing relevant
evidence about the natural and designed world.

= Construct and support scientificarguments drawing on
evidence, data, or a model. (c)

Obtaining, Evaluating, and Communicating Information
O btaining, evaluating, and communicating information in 3-5
buitds on K—2 and progresses to ev aluating the merit and
accuracy of ideas and methods.

« Compate and synthesize across texts and other reliable
media to acquire and generate appropriate scientific
information. (b),(g)

= Synthesize information in written text with that contained in
corresponding tables, diagrams, and charts. (g)

s Generate and communicate scientific information orally and
in written formats using various forms of mediaand may
include tables, diagrams, and charts. (b)

* Use models to share findings in oral and w ritten
presentations; andextended discussions, (g)

“TEsting a Sollton v oNes nvesigatnanow well it Derfnn'ns
under a range of likely conditions. (i) N
Tests are often designed to identify failure points ordiﬂ’ltniﬁﬂs, 2
w hich suggest the elements of the deslgn that need wb@ -
improv ed. Atw hatever stage, communicating with pgersak;uut
proposed solutions s an important part of the desﬁn prons, and
shared ideas can lead to impriv ed desiars. (i)

4 . p
/ P, .
A ]
PN .
S > \
ll/ ’
/ /"
Iy ¢ oo ; -"“_.
£ £ 3 )|
e bl / /
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Connections to other DCIsin this grade-level; 4.LCT, 4. WAV

A rticilation of DCIs across grade-levels: KOTE, KWEA, 1.PC, ZECS, 2,105, 3.WCL 5 Esrms.@s-us, MS.ESS-V{& MS.ESS-EIP MSL15-NGA. MS.ETS-ED

Common Core State Standards Comections [Nate: b‘iesewmeme‘ be made more emﬁbrgzm'mn ,E*a’e!‘e?miﬂ'_.w dsﬂﬁrefeasesj

ELA —

RI.4.10 By theendofyear, read and comprehend Informational tewds, |nc\ud|ng |115tOfY/°1:DB¥ stlkfes. science, and technical texts, In the grades 4-5 text complexity band
proficiently , with scaffolding as needed at iz high end of the-range,

W.4.9  Draw evidence from literary or informationa tests to support analyss, reflection, and .Pss-a’ch

SL.41  Engage effectvaly in a range of collaborative discussions (one-on -cu'e, ingroups, arkd reacher-ted) with diverse pariners on grade 4 topics and texts, building on others’
Ideas and exprassing their own clearly.

SL.4.2 Paraphrase portions of a text read aloud or infgrmation presen"ou in‘dversemedia and arirrats, including visually, quantitatively, and orally.

Mathematics —

MP.1 Male sense of problems anrlsersev =

MP.3  Constructviable argumerits and oty

1P.7 Look for and make use of stuclire,
4.G.1  Draw and identifydi2s 3¢d angles, and class’y
3.MD.2 Solve problemsine

rohying measurement and esto s
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4.E Energy

E_ Energy

dents who dermonstrate understanding can:

a. Construct a simple explanation for the relationship between energy and motion. [Clarification Statement: Examples could be thala faster
ball will make a louder sound w hen it hits the wall than a slower one or a fast car has mare energy than a slow car.] [Assessment Boundary: No attemptis madeto givea

pracise definition of enemy - |

b. Carry out investigations to provide evidence that energy is transferred from place to place by sound, light, heat, electric

currents, interacting magnets, and moving or colliding objects. |

of assessment. |

AssessmentBoundary: Quantitative medairements of energy are beyond the sape
ny ) 0

c. Obtain and communicate information for how technology allows humans to concentrate,transport and store energy for
pracl‘ica] use. |[Clarfication Statement: Examples could bie batteries in electrical devices, power yrids, or gaaolﬂ"' stagtinns.j.

d. Design and construct a device that converts enargy from one form to another usmu glven design criteria, [Clarfication
Staterent: Examples of devices could be a windmill, watermill, alarm circuit, bell, or solar oven. |

e. Design and test a solution to a problem that utilizes the transfer of electric‘ehergy in the solutlbu using given design
constraints. |Clarification Statement; Examples of solutions could be a flashlight, electiic motor, mduurb&lll
f. Develop a model using examples to explain differences between renewahl,e ‘and non- renewahle eou]"c,es of energy.
[Assessment Boundary: Should not inglude dimatechange:]

g. Construct simple explanations for how forces on an object cause. t’he qb]ect to changh its energy. rL hlrﬂn_au-pn Statement: Examps
of explanations could include how an unbalanced force is required to put an object in motion urgm;n the ‘mation of aﬂ r:gwt J

TTe perfarmance expectations abov e were developed using e Following elements mont E ERC‘ dqeumem A Framework for k12 Smsm:e Eoueahor.

Science and Engineering Practices

Developingand Using Models

Madeling in 3—5 builds on K—2 models and
progresses to building and revising simple models
and using models to represent ev ents and design
solutions.

s Constructa model using an analogy, example,
or abstract representation to explain a scientific
principle or design solution. (f)

= Use simple models to describe phenomena and
test cause and effect relationships concerning
the functioning of a designed sy stem. (e)

Planning and Carrying Out Investigations
Planning and carry ing out investigations to answer
nnestions or test solutions to problems in 35 builds
(=2 experiences and progresses to include
astigations that control variables and provide
evidence to support explanations or design.seitdors

s Make observations, collect appropridte dara, 306
identify patterns that provide ev Lo explan~
a phenomenon or test a design solusion. (b),(g)

Constructing Explanahons and Dagmng
Solutions
Constructing explanationsand ¢
3-5 builds on prior experiences in i<~z and
progresses to the use of evidence in ¢35
muitiple explanations and designing m
solutions.
s Use evidence (e.g., measurements,
observ ations, patterns) to construct a scientiiin
explanation or solution to a problem. (a),(h)
= Apply scientific knowledge to solve design
problems. (d)
Obtaining, Evaluating, and Communicating
Information
O btaining, evaluating, and communicating
information in 3=5 builds on K-2 and progresses to
ev aluating the meritand accuragy of ideas and
methods.
= Compare and synthesize across texts and other
reliable media to acquire and generate
appropriate scientific and technical information.
(c)
= Generate and communicate scientific and
technical information orally and 1n w ritten
formats using v arious forms of media and may
include tables, diagrams, and charts.(c)

PS3 A: Definitions o‘l'Eném
« Thefastera given objactis mwmg*me marasnsray rl'
tie moved from place toplack by mwlng abjects of mrough SOl
electric aurrents. (Baundawgq At thi Sgrade ledsh o attemuhmadetg givea

. Energy can
| Hght; or

pracise or completa definitian ofienergy.}(a),(0) 4]
PS53.B: Conservation of En and Euemv'prmﬂe‘ ’
« Energy ispresent whenever gre are movipg objests, suund {.‘th,, Urheat.

When,objeetscollids, enery can be transfered ffom ol pBject b another,
theratyy changing:their mation. I suclCollisishs, some enafys typically also
Hansferedin the su;mundmg air; 35 a res the air gets heated and spund s
< produced. (3@)
s Light also transfers en:rgy from plac. %) n!ace For example, energy radiated
fram the sun is transferred to the earthiby Fght: When this light is absorbed, it
warms Earth'slard, air, and w ater and Ralifates plant growth. (b)
ycan alse b= *ee\f}%ﬁtﬂmmﬂac&*c placa by electric currents, which
!Ee ps2d lcaly m produce mobilgSaund, heat, or light. The currents
. may'zave "e.."mducea“tutim wuth by transforming the energy of motion
“pto-aletipeal energy (e.g., moving water driving a spinning turbine w hich
Waratankzr*m”wrrenta) (e}
P.:3.C °elat|orashlp tetween Energy and Forees
: ne contact forces transfer energy so as to change the
.can exert forces on ather magnets oron
usingenergy transfer between them (e.g., leading o
| motion) ev en when the objects are not touching. (a),(q)
1y in Chemical Processes and Everyday Life
sion “produce energy” typically refers to the conversion of stored
9 a desired form for practical use—far example, the stored energy of
iind a dam is released so that it flow s downhill and driv es a turbine
7or to produce electricity . (c),(d)
5 lmportant to be able to concentrate energy so that it is av ailable for use
rere and w hen it is needed. F or example, batteries are physdcally
wransportable energy storage devices, whereas electricity generated by power
plants is transferred from place to place through distribution sy stems. {c)
ESS3 A: Natural Resources
« Allmaterials, energy, and fuels that humans use are denved from natural
sources, and their use affects the environment in multiple ways. Some
resources are renew able over time, and others are not. (f)
ETS1A: Defining Engineering Problems
= Possible solutions to a prablem are limited by available materials and resources
(constraints). The success of a designed solution is determined by considering
the desired features of a solution (criteria). Different proposals for solutions
can be compared on the basis of how well each one meets the specified critera
for success or how well each takes the constraints into account. (d),(e)
ETS1.C: Optimizing the Design Solution
s Different solutions need to be tested in order to determine which of them best
solv es the problem, given the criteria and the constraints. ()

Energy and Matter

Matter is made of particles. Matter
flows and cy cles can be tracked in
terms of the w eight of the substances
before and after a process occurs. The
total w eight of the substances does not
change. This is what is meant by
conserv ation of matter. Matter is
transported into, out of, and within

sy stems. Energy can be transferred in
v arious ways and betweenobjects.

(@), (b),(c),(N:(g),(n)

Connections to Engineering,
Technology,
and A pplications of Science

Influence of Engineering,
Technology, and Scienceon
Saociety and the Natural World
People’s needs and wants change over
time, as do their demands for new and
improv ed technologies. Engineers
improv e existing technologies or

dev elop new ones to increase their
benefits, decrease known risks, and
meet societal demands. When new
technologies become available, they
can bring about changes in the way
people live and interact with one
another. (d),(e)
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4.E Energy

. E__Energy (continued) !
annections to pther DCIsin this grade-level 4. WAV i i
Articulation of DCIs across grade-levels: K OTE, K.WEA, 2 PP, 2.ECS, MS.PS- -E, MS.P5CR, R, MS.ESS-EIP, MS,ET S-ED

T ommon Core SEle Slandards Comedions [Nole. (hese connections will be made more expiicit and camplete in fulure draft m!easfs}

ELA -

RI.4.10 By the endof year, read and comprehend informational texts, including history/social studies, science, and technical texts, Ifthe grades 4-5 text complexity band
proficiently , with scaffolding as needed at the high end of the range. / :

W.4.2  Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly.

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.

SL.4.1 Engage effectweh/ in a range of collaborative discussions (one-on-one, in groups, and teacher-led} withdiverse partners on graue 4 topics and texts, building on others’
jdeas and expressing their ow n clearly.

Mathemalics —

MP.1 Make sense of problems and persevere in solving them.

MP.2 Reasan abstractly and quantitatively.

MP.3 Construct viable arguments and critique the reasoningof others.

MP.7 Look for and make use of structure.

4.MD.2 Solve problems involving measurement and conversion of measuremtns from a larger unitto a smal}u umt
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4. WAV Waves .
I~ WAV Waves
dents who demonstrate understanding can:

a. Investigate the motions of waves on the surface of water to identify patterns. [Assessment Boundapy:, Observations are gualitative, not
quantitative.] .

b. Use a model to describe the amplitude and wavelength of waves. . .
c. Investigate how waves affect the motions of objects to provide evidence that waves transfer energy to objects as a wave

passes. [Clarification Statement: An example of avidence could be corks bohbing up and down as &wave passes.| [Assessment Balindary: Obsenvations afe gualitative ot
quantitative.] )

d. Investigate the interaction of two waves to describe how waves add or cancel one another dapending on their relative
Phase. [Clarification Statement; Exa f rvestjgations could he two pebliles dropped i water o' a slinky Shalen at both enids to produce waves that ariss. |
[Assessment Boundary: The wave mature of light s not Included and observatians are qualitative, pol quaniietive ] \

e. Obtain and share information about naturally occurring waves which transfer energy. (Clarliication Statement: Naturally occurring waves
shuuld include ocean, sound, and sefsmic waves, Evidence that can be usad Lo show transiehof anariy could include coastal erosion or earthuake darmage. |

f. Design, refine, and evaluate a model to solve a problem of transferring information using mechanical waves that can be
decoded and communicate the design to others. [Clarification Statement: Ap example pFfransfiesdig information could be drumgs that sand information

through sounct waves. |
g. Obtain and communicate information about modern devices that are used to transmit and receive digital information.
[Charification Statement: An example of a madern device that can be used o trzosmit dnd receive du_;il'i'll__ln|1‘r;1:.-'|1_a110|'- could be cell phones. ]
The performance expectations above were developed using the folioving glements from the NRC document A Framiework for K-12 Science Education.

Science and Engineering Practices ' Digeiplinary Core Ideas

Developing and Using Models = .| ps4,a: Waye Properties - e \ . Patterns
Modeling in 3-5 builds on K=2 models and progresses to building o Waves, Which are reactar paltiers oF mabion, canbe made | Similarities and differences in patterns can
and revising simple models and using models to represent events in water By t:lrs:'._w%irg thisurface. When Wd‘\fﬁ mave be used to sort, classify, and analyze simple
and design solutions. | ; across the surface of dpep water, the watar goes up and rates of change for natural phenomena and
= Construct a model using an analogy, example, orabstract down In place; ik does not move in the-direction of the designed products. Cyclic patterns of
representation to explain a scientific principle or design solution. waya—ahsehve, lor example, a bobbing cork ar seahird— change related to time can be used to make
Q] except when th2 water meets the beach. (Note: This grade predictions. (a),(b),(d)
» Use simple models to describe phenomena and test cause and int was'moved from K=2). (a),(c) Energy and Matter
e rype can differ in amplitude (height of Matter is made of particles. Matter flows

effect relationships caincerning the funcricning of a siatural or .
designed system (b} 1 -
Planning and Carrying Out Investigations

1ength (spacing between wave peaks). | and cydles can be tracked in terms of the
weight of the substances before and after a

Planning and cariyina Ut investigations to ansv » Waves can add or cancel one another as they cross, process occurs. The total weight of the
solutions to probleins i 3-5 builds on K-2 expe depending on their refative phase (i.e., relative position of substances does not change. This is what is
nrogresses to include investigations that control v peaks and troughs of the waves), but they emerge meant by conservation of matter. Matter is
‘ide evidence to sujzocr axplanations or design unaffected by each ather. (d) transported into, out of, and within system«
Discuss and evaluate apriate methods and t | ~= Earthquakes cause seismic waves, which are waves of Energy can be transferred in various ways
collecting data, (a) | motion in Earth’s crust. (e) and between objects. (c),(e)
= Make observations, colle =g e tify PS4.C: Information Technologies and Instrumentation | __ - ____ . _
patterns that provide evide : E = Digitized information (e.g,, the pixels of a picture) can be
a design solution. (c),(d) stored for future recovery or transmitted over long Connections to Engineering, Technology,
= Formulate questions and pregx: re= distances without significant degradation. High-tech and Applications of Science
patterns such as cause and effec: - 4 devices, such as computers or cell phones, can receive and
Constructing Explanations and Destaning Solutions decode information—convert it from digitized form to Interdependence of Science,
Constructing explanations and designing solutions in 3-5 builds on voice—and vice versa. (g) Engineering, and Technology
prior experiences in K—2 and progresses to the use of evidence in ETS1.B: Developing Possible Solutions Science and technology support each other
constructing multiple explanations and designing multiple sotutions. = There are many types of models, ranging from simple quls _alnd instrpments are u_sed _tp answer
« Apply scientific knowledge to solve design problems. () phystcal models to computer models. They can be used to sqentlflg questions, while scientific
Obtaining, Evaluating, and Communicating Information nvestigate how a design might work, communicate the discoveries lead to the development of new
Obtaining, evaluating, and communicating information in 3=5 builds design to others, and compare different designs. (f) technologies. (A,()
on K-2 and progresses to evaluate the merit and accuracy of 1deas ETS2.A: Interdependence of Science, Engineering, and
and methods. Technology !
« Compare and synthesize across texts and other reliable media to | * Knowledge of relevant scientific concepts and research
acquire and/or generate appropriate scientific and technical findings is important in engineering. (f)

information. (e),(g)
= Synthesize information in written text with that contamned in
corresponding tables, diagrams, and charts. (e)
= Critique and communicate scientific and technical information
orally and in written formats using various forms of media and
may Inclide tables, diagrams, and charts, (e),(q)

Connections to other DCIs in this grade-level. 4.E, 4.PSE

Articulation of DCIs across grade-levels: 1.LS, 3.1F, 5.585, MS.PS-WER, MS.ETS-ED

Common Core Slate Standards Connections: {Note: these connections will be made more explicit and complete in future draft refeases]

ELA -

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, including what happened and why, based on specific information in the text.

RIL.4.10 By the end of year, read and comprehend informational texts, including history/sacial studies, science, and technical texts, in the grades 4-5 text complexity band
proficiently, with scaffolding as needed at the high end of the range.

wW.4.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

SL.4.4  Report on a topic or text, tell a story, or recaunt an experience in an organized manner, Using appropriate facts and relevant, descriptive details to support main ideas or
themes; speak clearly at an understandable pace.

Mathematics —

MP.1 Make sense of problems and persevere in solving them.

»MDP.3 Construct viable arguments and critique the reasoning of others.
7 Look for and make use of structure.

L _-A5  Generate and analyze patterns.
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5.SPM Structure, Properties, and Interactions of Matter

<. SPM_ Structure, Properties, and Interactions of Matter

tudents who demonstrate understanding can:

a. Use the model that matter is made of particles too small to be seen to describe and explain everyday phenomena.
[C larification Statement: Examples of everyday phenomena could be inflating a balloon, effect of air on farge objects, or the smell of fosd caooking. ]

b. Investigate physical properties of materials and use the properties to distinguish one mate¢ial from another. [Carification
Statement: Examples of physical properties can include salt dissolvingin water w hile sand does nat; copper wire conducting electnr Lulrcnt and shoelaces do not; a metal
spoun conducting heat anda woodean spoon does not.]

c. Investigate the interaction of two or more substances to provide evidence that when- dlfferent substances are mixed,
one or more new substances with different properties may or may not be formed depending onthe substances and the
temperature. [Clanfication S fiert; Exarples of nteractionsforming new substances can indude miang bj| mqsarh and ving |‘[ Examplesof interactions not
forming new substances caninclude midng baking soda and water, |

d. Plan and carry out investigations to determine the effect on the total weight’ nf asubstance when the substance changes
shape, phase, and/or is dissolved. [Assessient Boundary: Noattempt should be madetgdefingdhe unseen particles or explainnthe atbmic-scale mechanism of
evaporationand condensation. |

e. Investigate and determine the effect on the total weight of matter when substances intéract to form new substances.
[Clarfication Statement: Examples of intermcting substances can include putting wet steel wod Ina ‘11’,be| tantaingr an(l!eltmgzhu t, and miving v Inegsp am‘i milkin a closed
container. | [A ssessment boundary: Mass and welght are not distinguished at this drada level ]

The performance expectations above were dev eloped using the following elements from the NRF duc-.sme’nt A rfamewm for k-12 Sdgence Education

Science and Engineering Practices Crosscutting Concepts

Developing and Using Models PS1A: Structu'eandi?ro = '\}u{Matter . | Energy andMatter
Modeling in 3-5 builds on K—2 models and progresses to = Matter afany typecan be !uhdhmled garticles th\tare ~1_Matteris made of particles. Matter flowsand
building and rev ising simple models and using models to too small to ses, burev's nthe [natie illexists and et | ey cles can be tracked in terms of the w eight of
representon ev ents and design solutions. be datscted by other méan o, bywelahing oeby s | thesubstances before and after a process
= Use simple models to describe phenomena and test offacts on other objects), Fur sxample, 3 madel stm'-'fﬂlgat occurs. The total weight of the substances does
cause and effect relationships concerning the gasas are made fram matter parscles tha m!m,?n ] niot change. This is what is meant by
functioning of a natural or designed sy stem. (a) see and-ae mov ing fresly araund am aany L conservation of matter. Matter is transported
Planning and Carrying Out Investigations obseny amns.mdudlng the infmtron'ad sh of a baliduis | into, out of, and within sy stems. Energy can be
Planning and carry ing out invedigations to answer the eﬁ’m:t-. of airs op larger particles or obletts (2., leavesin | transferredin various ways and between
questions or test solutions to problems in 3=5 buildson K=2 | .~ wiid, dust slf.;,pemed Inair); anct{:hea pearance of wisilie objects. (a),(d),(e)
experiences and progresses o include inv estigations that /| _Jtale water drupleisin condensati Jfog, and, by extansion, | StructureandF unction
control variables and provide evidenceto support X “also'in clouds onhile cunnalls of zjen a) Different materials have different substructures,
explanations or design solutions. N, = ‘Ihe amaunt (w:lqr\uof matier lscon’-e v when It changss | which can sometimes be observed,
s Plan and carry outinv estigations collaboratively, using . forh.even Iniransitions i hich it sagmsty vanish (e.g., Substructures hav e shapes and parts that serve
fair tests in which v ariables are controlled and the a.garh soluBan, = aparation in aﬂo;r!%cﬁntalner) (c) functions. {b),(c)
number of trials considered. (c),(d),(e) e ! [ Mbgsutalfents of § Voo ob jagle.g., hardness,

« Make observations, collect appropriate data, ans
identify patterns that provide evidence ¢ expiziig -
phenomenon or test a design soluti c)

Using Mathematics and Comput Yonal Thinking
Mathematical and computational .atthe 3-5 level
builds on K—2 and progresses to exte auantitative \ S
measurements to a variely of physical ies and using i 2r w hat reaction or change in properties occurs, the
computation and mathematics to analyze d compare
alternativ e designsolutions. "

= Use standard units to measure area, volums,
and temperature. (), (d)

Cannections to other DCTsin this grade-level: 5 MtE

Articuiation of DG Is acoss grade-levels, 2. SPM, MS.F‘S»:B"H_NSHR

Common Core State Standards Comedtions: [Note: these go 5 will be made more exphcat and complete in future dralt releases]
ELA -

W.5.2  Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly.

W.5.9 Draw evidence from literaty or informational texts to support analysis, reflection, and research.
Mathermnatics —

MP.2 Reason abstractly and quantitatively.

MP.3 Construct viable arguments and critique the reasoning of others.

MP.7 Look forand make use of structure.

5.0A.1 Write and interpret numerical expressions.

4,MD2 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.

. reﬂeltl\rwl-:unbeusedtu(den 15, (b)

] Cl.err(u! Reactions
adifferent substances are mixed, a new
_.nt properties may be formed; such

At
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5.MEE Matter and Energy in Ecosystems
iEE _ Matter and Energy in Ecosystems ;
.Jdents who demonstrate understanding can: v
a. Construct models of food webs to explain the interrelationship among plants, animals,and fungi within ecosystems.

b. Use models to trace the cycling of particles of matter between the air and soil and amon plants, animals, and microbes.
[Assessment Boundary: The emphasis is on students applying the particle model to axplain how matter cy clés; it does Aot induge the chemistry of metabolism. ]

¢. Use models to describe how decomposition eventually returns (recycles) some matgrials}hack to the soil for plants to use,

d. Ask questions about how food provides animals with the materials they need for body repair and growth and is digested
by animals to release the energy they need to maintain body warmth and alfow for motion,

e. Obtain and communicate information tracing the source of energy for burning fuel or digesting food back to energy from
the sun that was captured by plants through a chemical process. / .

f. Use models to communicate that plants obtain matter to grow chiefly from the air and water, an'd\enetgv to grow from
the sun. [AssessmentBoundary: Detalls of photosynthesis are not included. | P N NN

g. Plan and carry out investigations to determine the role of light in plant growth., {AssasSment Boundary: Details of phatosynthess are not
Included.] \ : / "

h. Design and construct a model to describe the interactions of systems-within-"an ecosystem in terms of the flow of energy,
cycling of matter, and the conditions for a healthy ecosystem. [ClarificatiohStatemgit: Examples of a healthy ecosystemare ones inwhich mulliple
spacies of different by pes are able lo mest their needs or no new invasive specids ar’«i:u\guﬁuuxuj.] .

-

The perfonmance expectations above were dev eloped using the folliwing Elementa fom e
: ) S 'T

Science and Engineering Practices °{;-:¢m Loya

NI TaemEi A Framenark for K12 Saence Eaucaton

- ] Crosscutting Concepts

A sking Questions and Defining Problems PS§3.D: Energy in Cheniical P o m“w’e’rvﬂa\‘y{_le") Systems and System Models
A sking questions and defining problemsin grades 3-5 builds » Foodand fual aisdrg!eége eneroy when they Megﬁddr A systemis a group of related parts that
from grades K—2 experiences and progresses to specifying _bumad. When mad?mesarantmsis “u;e"’éﬂm (e85 10 move make up a whole and can carry out
qualitativ e relationships. b amiind); mostaften the erargl is mahsfemed tirheatthe functions its individual parts cannot, A
s Ask questions basedon careful observations of phenomena surrounting env iranment, (d) sy stem can be described in terms of its
and information. (d) ~ “a Thesnerdy released by uminy fuel or digesting food wasanice components and their interactions. (a),(h)
= Ask questions of others to clarify ideas or request d enlermy from the sun that s Gptured by plants in the chemical | Energy and M atter
evidence. (d) : processtial forms plant mattes (from air and water). (d). () Matter is made of particles. Matter flows
Developing and Using Models | LS1.C: Organization for Matter and Energy Flow in Organisms | and cy cles can be tracked in terms of the
Modeling in 3-5 builds on K~2 models and progressesto . » Animas atdplants alike generilly ieed to lakain alrand water, w eight of the substances before and after
building and revising simple models and using modelsto _animials mist faks n fsodaad plants need light and minerls. a process occurs. The total weight of the
represent events and design solutions. 1 Food grovids atymias with the. atarials they need for body substances does not change. This is what

repaj and gmw th and S tigested to releasa the energy they nesd | is meantby conservationof matter. Mater
to mamtain body warmth and for mation. Anserobic life, such as is transported into, out of, and within

s Construct and revise models collab
and explain frequent and regulare

Construct a model using an asalegy, 2 act Hecteriain the gut, functions witheut air. (h) sy stems. Energy can be transferred in
representation to explain tAc principle. (b) N ‘s Plants acniiee their mat2nalfor growthchiefly from airand water | various ways and between objects.
s Use simple models to de henomenaand test cause- . and procsss (tter they have formedto maintzin their intemal (b),(c),(d),(e),(F)(a)
and effect relationships c g the functioning of @ ) \;nftditjun\s{r.r s atnight). (2)
natural or designed sy stem.{2¢c).‘h LSZA: Int dent Relationships inEcosystems:
Planning and Carrying Out Investigations '« 1he food ofalmastany kindof animal tan bisltraced back to
Planning and carry ing out investigation= fo zuswer questionsor | ants. O rgansns s r=lated |n foad websin which some animas
test solutions to problems in 3—5 builds o * “>xperiences J {;'at plants for food and other animals eat the animals that eat
and progresses to include inv estigations th sl variables V plants, Either way, they are "rofisumers.” Some organigms, such
and prov ide evidence to support explanations < an as fungiand bacteria, bregk down dead organisms (both plants or
solutions. / plants parts and animals) and therefore operate as

“decomposers.“Decamposition eventually restores (recycles)
some materials back m tie goil far plants to use. (a),(b).(c)

= Make observations and measuremerts, collectz¢
data, and identify patterns that provide evidence

a phenomenon. (g) = (Qrganisms can survive only in environmentsin w hich their
Obtaining, Evaluating, and Communicating I nformation particular needs are met. A healthy ecosystemis one in w hich
O btaining, evalualing, and communicating information in 3-5 multiple species of different ty pes are each able to meet their
builds on K—2 and progresses to ev aluating the mertand needs in a relatively stable webof life. Newly introduced species
accuracy of ideas and methods. can damagsa the balance of an ecosystam. (g)

« Compare and synthesize across texts and other reliable LS2.B; Cycies of Matter and Energy Transfer in Ecosystems
media to acquire and generate appropriate scientific and » Matter oy clas batweasn the air and solland among plants, animak,
technical information. (e) and microbes as these organisms [iveand dig: (b)

= Synthesize information in written text with that contained = Organisms obtain gases, water, and minerals from the
in corresponding tables, diagrams, and charts. (e) env ironmert, and release w aste matter (gas, liquid, or solid) back

into the environmeant. (b);(h)

Connections to ather DCIsin this grade-level; 5.5PM, 5.EST

A ricuiation of DCls across grade-levels: K.01E, 2 108, 3.E10, 4.E, M5.1.5-IRE, M5.LS-MEOE, MS5.PS-E

Tommaon Core State 5 andards Comechions; [N ole: hese conmedtians will e made more exphiclt and complete in ruttire draft releases)

ELA — ¢

RI.59 Integrate information from several texts on the same topicin order to write or speak about the subject knowledgeably.

RI.5.10 By the endof the year, read and comprehend informational texts, including history/social studies, science, and techrical texts, at the high end of the grades 4-5 text
complexity band independently and proficiently.

W.5.9  Draw evidence from literary or informational texts to support analysis, reflection, and research.

SL.54 Reporton atopicor text or present an opinion, sequencing ideas logically and using appropriateiactsand relevant, descriptive detailsto support main ideas or themes;
speak clearly atan understandable pace. .

Mathematics —

MP.2 Reason abstractly and quantitatively.

MP.3 Construct viable arguments and critique the reasoningof others.

*Mp 4 Model with mathematics.

3.2 Graph points on the coordinate plane to solv e realworld and mathematical probiems.

May 7, 2012 Embargoed untii May 11, 2012, 12:00 p.m. EDT Page 1 of 1




5.ESI Earth Systems and Their Interactions

" %.ESI

Earth Systems and Their Interactions

tudents who demonstrate understanding can:

a. Obtain and communicate information about the various forms of water on Earth.
students will address include v apor, fog ar clouds in the atmosphere; rain or snow fallingfrom clouds; ice, snow, and running water on land; fmisture in soil and salt water in the
ocean; and groundw ater beneath the surface.] [Assessment Boundary: Focusis on the existence of different forms of water, not the cy.efing]

b. Use mathematicalthinking to compare the relative abundance of salt water to fresh water 2nd analyze data to identify

the major locations of fresh water.

c. Construct models to describe systems interactions for the geosphere, hydrosphere, atmosphe\fe and biosphere and

identify the limitations of the models.

d. Obtain and share information on the role of the oceanin supporting a varlety of em.,ystems and Orgamsms, shaping

landforms, and influencing climate.

e. Construct models to describe weather and climate patterns which are nroduced by the mteractlo'ls among the

atmosphere, the ocean, and landforms.

f. Obtain, evaluate,and communicate information describing the impacts human activities has on EarEh s systemsand
generate examples of actions individuals and communities have takento conserve Earth’s resources and enwronments

g. Design and evaluate a process or product to minimize unwanted outcomes of human activities on Earthfs systems, while
increasing benefits and meeting societal demands. (Clafification Statement: Examples of pratesses or products could be designiig a cost-effective water

7

filtration sy stem that reduces pollutants in a riv er; or conducting an energy audir ands develffpinga plan to recuce energy use.]

=

Provide evidence to explain how increases in Earth’s temperature can affect humans and other organisms. [Clarification
Statement: Examples of effects on humans and other organismscan include changes f\crop grow inly 5easons, chang@ n coral re efs, and loss of habitat for penguins. ]

[A ssessment Boundary: The Greenhause effect and details of climate change are J'ul'!l clutedhere, ]

[Clarification Statement: The forms of water on Earth that

The performance expeciations above were develn

ped asing the following elements from *he NR<_ document A Framework for K-12 Science Education:

Science and Engineering Practices -

Developingand Using Models ¢
Modeling in 3-5 builds on K=2 models and progresses to
building and rev ising simple models and using models o
represent ev ents and design solutions.

= Construct and revise models cntaborativels Fo measure
and explain frequentand regular ev ents. (c),{e}

= Identify limitations of nizdels. (&)

A nalyzing and Interpreting Data
Analyzing data in 3-5 &uilds an K-2 and progresses ©
introducing quantitatiy eaprraaches to callecting data n_ﬂ"j

anducting multiple trials ¢f quaktativ e observations. A

= Use data to evaluate clains about cause and effect |
relationships. () o et

= Use data to evaluate and refine d2sign solutions. (g) |
Using Mathematics and Computaticnal Thmkmg i
Mathematical and computational thinisrid
builds on K-2 and progresses to exter:ais
measurements to a v ariety of physical
computation and mathematics to analyze'za
alternativ e design solutions.

» Analyze simple data sets for patterns thatsuggest
relationships. (b)

Constructing Explanations and Designing Solutions
Constructing explanationsand designing solutions in 3—5 builds
on prior experiences in K—2 and progresses to the use of
evidence In constructing muiltiple explanations and designing
multiple solutions.

s Use evidence (e.g., measurements, observations, patterns)
to construct a scientific explanation or solution to a
problem. (f),(g),{(h)

Obtaining, Evaluating, and Communicating I nformation
O btaining, evaluating, and communicating information in 3—-5
builds on K—2 and progresses to ev aluating the meritand
accuracy of ideas and methods.

= Compare and syrthesize across texts and other reliable
media to acquire and generate appropriate scientific and
technical information. (a),(d),(f)

s Synthegze information in written text with that contatned
in corresponding tables, diagrams, and charts. (a)

* Generate and communicate scientific and technical
information orally and in written formats using v arious
forms of media and may include tables, diagrams, and
charts. (d),(F)

f

ESS2 Eqrth Hatertds ald S)yba'n
= Earth’s majorsystemsare u-ggeosphae (Solld and mo|ten rock,
soil, and sediments), tha hy rlmsnhefe (w ater and ice), the
atpiass)tere (air), and the biesphers (liv ing things, including
_Wimans)s ~These systems\int=ractin multiple ways to affect Earths
surface matesdisand protesses; ()
« Hie BCE':!IF:EUL-“U?.‘-" \-I'a"‘.E"! &t ecosystems and organigms,
'\{s]anes landfortiis, 204 Intdences climate. (d)
. inds and clouds in Mahﬂr}ﬁphere interact with the fandforms

_ o Ggtemine patiems of weather. (d),(e)

\H emian activities affect Earth’s systems and their interactions at is
swrrac=. (f,(9)

ES52.5: The Roles of Water in Earth's Surface Processes

= Watéris found almost ev erywhere on Earth: as vapor; as fog or
cloudsin the atmosphere; as rain or snow falling from clouds; as
ice, snow, and running w ater on land and in the ocean; and as
groundw ater beneath the surface. (a)

= Nearly all of Earth’s available w ater is in the ocean. Most fresh
wateris in glaciers or underground; only a tiny fraction isin
streams, lakes, wetlands, and the atmosphere. (b)

ESS3.C: HumanImpactson Earth Systems

= Human activities in agriculture, industry, and everyday life have
had major effects on the land, v egetation, streams, ocean, air,
and even outer space. Butindwviduals and communities are doing
things to help protect Earth’s resources and environments. F or
example, they are treating sewage, reducing the amounts of
materials they use, and regulating sources of pollution such as
emissions from factories and power plants or the runoff from
agricultural activ ities. (f),(g)

ESS3.D: Global Clmate Change

s IfEarth’s global mean temperature continues to rise, the liv es of
humans and other organisms wiill be affected in many different
ways. (h)

ETS2.B: Interactions of Engineering, Technology, Science,
Society, and the Natural Environment.

* Engineersimprove existing technolcgies or develop new ones to
increase their benefits (e.g., better artificial limbs), to decrease
known risks (e.g., seatbelts i cars), and to meet societal
demands (e.qg., cell phones). (g)

Systems and System Models

A systemis a group of related parts that
make up a whole and can carry out
functions its individual parts cannot, A
sy stem can be described in terms of its
components and theirinteractions.

(@), (), () (d), (&), (P (h)

Connedions to Engineering, Technology,
and Applications of Science

Influence of Engineering,
Technology, and Science on Saciety
and the Natural Worlkd

People’s needs and wants change over
time, as do their demands for new and
improv ed technologies. Engineers improve
existing technologies or dev elop new ones
to increase their benefits, to decrease
know n risks, and to meet societal
demands. When new technologies become
av ailable, they can bring about changes in
the way people live and interact with one
another. (g)
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5.ESI Earth Systems and Their Interactions

"SI Earth Systems and Their Interactions (continued)

nections to other DCIsm this grade Jevel. 5.MEE
# ttictilation of DCIS across grad=~evels: K.OTE, 4.PSE, 4.LCT, MS.ESS-HI, MS ESS-EIP, MS.ESS-ESP, MS.ETS-ETSS

N\
>

Commorn Core Slale 5 tandards Comechons. (Nole, hese connections will be mlade more exgpict and complele i future drafl refeases ]
ELA -

RI.53  Explain the relationships or interactions between two or more indiv iduals, events, ideas, or concepts in a historical, saent:ﬂ-—- or te-,} mcal text based on specific information

in the text.
RI.5.9 Integrate information from several texts on the same topicin order to write or speak about the subject knowledgeady

\

N

W.5.2 Write informativ e/explanatory texts to examine a topic and convey ideas and information clearly.
SL.5.2 Summarize a written text read aloud or information presented in diverse media and formats, including wsua!hf\qujﬂtltatlvey. ahql ma]’)(
Mathematics —
MP.1 Make sense of problems and persevere in solving them. P \.\_ \._
MP.2 Reason abstractly and quantitatively. ) ‘\
MP.3 Construct viable arguments and critique the reasoningof others. - Y
4.MD.2 Solve problems involving measurement and conversion of measurements from a larger unltm 3 5rm||er unit. N\ NN
P b % LY
\'.
N

e — \‘\
i
’ "
\ <
N ALEN |
N\ J \
\ A A
——— ‘\ Wi 1’_; \
~ s \
- * e W
= . —~ . WS
~ ¢ L sl
g N o
A\ Y
N\ \ \
.\ A\ .'.
\ el
N\ Sl ; i
i ‘
\-. _," I.’f
-.\ s f
-4
-
7

May 7, 2012 Embargoed until May 11, 2012, 12:00 p.m. EDT

Page 2 of 2



5.SSS Stars and the Solar System

75,885  Stars and the Solar System

tudents who demonstrate understanding can:

their apparent brightnesses.
b

pulled toward the planet’s center.

assessed, |

o

b

spacecraft. ]

c. Use a model of a rotating, spherical Earth and the relative positions of t
changes in length and direction of shadows, day and night, and the phases of the moon; [AsseSsment Boundary: Seasons are not fo be

Develop explanations for how patterns in the positions of stars and conste

e. Gather evidence to investigate how lenses bend light and obtain i
to improve our ability to see objects. (Clarification Stiement; Examples of technology using lerées spld Include teleschpes, microscopes, eya glasses; and

jfeweler’s loupes. ] [Assassment Boundary: Quantitative detalls of refraction not to be included. | 4 »

Obtain, evaluate, and communicate information about the roles of s¢

developing and refining devices to understand the universe. [Clrfication Sratement: Examples of devices could include ,teelrﬁi'rsges, compukies and

a. Obtain and communicate information about the sizes of stars, including the sun, and their distances from Earth to explain

Provide evidence that Earth is spherical and the gravitational force of the Earth causes objects near the surface to be

he sun and moon to explain patterns in daily

llations ¢an bé used to navigate on Earth,
nformation about the ways technology has used lenses

ience ;:-in_d technology in the desigﬁ' process for

The perfurmance expectations above werg deve

Developing and Using Models
Modeling in 3-5 builds on K=2 models and progresses to
building and revising simple models and using models to
represent events and design soltutions;
= Construct and revise models collaboratively to measure
and explain frequent and regular events. (¢)
= Use simple models to describe phenomena and test cause
and effect relationships concerning the functioning of a
natural or designed system. (c)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test sofutions to problems in 35 builds on K-2 experiences
and progresses o include investigations that control variables
and provide evidence to support explanations or design
solutions.
» Make observations and measurements, collect appropriate
data, and identify patterns that provide evidence to explain
a phenomenon or test a design solution. (e) -—
Constructing Explanations and Designing Solutions
Constructing explanations and designing s
on prior experiences in K=2 and progres=
evidence in constructing multiple expta
multiple solutions. o
= {Jse evidence (e.g., measuremerits, o
to construct a scientific explanation
problem. (d) ]
Engaging in Argument from Evidence
Engaging in argument from evidence in 35 buil:=
experiences and progresses to critiquing the scient::
explanations or solutions proposed by peers by citing:
evidence about the natural and designed world.
» Construct and support scientific arguments drawing or:
evidence, data, or a model. (b)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 3-5
builds on K=2 and progresses to evaluating the merit and
accuracy of ideas and methods.
= Compare and Synthesize across reliable texts and other
reliable media to acquire and generate appropriate
scientific and technical information. (a),(f)
= Synthesize information in written text with that contained
in corresponding tables, diagrams, and charts. (a)
s Generate and communicate scientific information orally
and in written formats using various forms of media and

may include tatiles, diagrams, and charts. ().

to,ihe use of
and designing

rvations, patterns)
idtionto a

nK-2

’—:"t.

Science and Engineering Practices

PS4,B; Electromagnetic
* Agraat deal of light fravels through spateto Earth fropvthe

jutions 10 3-5S-guilds |

PS2.B; Types of Intaractions
= The gravitatipnal fore2 G Earth acting on an object near Earth’s
surface puls that dbject toward the planet’s centetu.(b) s

syn and from distant ars, Because denses Gend light beams,
they can be usad, singly.or i combmativn, to provide. ¢
magnified images of obj
sean.with the naked eye. (a),(2),

PS4.C:Information Technolopies and l:rqtﬁimmta‘ﬁbn 4
% Lenses.gan be usad to make eysgiasses; [elescopes, of

niicroscopes i cser to axtend what an be ssen, The design
of stich instraments is basad an understanding how the path of
light bends at the surface of a lens. (2)

ESS1.A: The Universe and its Stars, \
- Thq sun is 2 'star that-appears larger and trighter than other
", starsibecatise

s disser. Stars range-gseatly in their size and
artih. (-

| ESS1:8: Earth and the Solar System
s The Gr=s o7 Earth around the sun and of the moon around

with the rotation of Earth about an axis

nd South poles, cause observable patterns.
night; daily and seasonal changes in the
71 and direce it shadows; phases of the moon; and

at positions of the sun, moon, and stars at different

+f the day, month, and year. [Note: Seasons are

sed in middle school. ] {(c)

= objects in the solar system can be seen with the naked
Slanets in the night sky change positions and are not

ys visible from Earth as they orbit the sun. Stars appear in
patterns called constellations, which can be used for navigation
and appear to move together across the sky because of Earth’s
rotation. (d)

ETS2.A: Interdependence of Science, Engineering, and
Technology
= Tools and instruments (e.g., rulers, balances, thermometers,

graduated cylinders, telescopes, microscopes) are used in
scientific exploration to gather data and help answer questions
about the natural world, Engineering design can develop and
improve such technologies (e},(f)

ik Tor K12 Science EQUzatol

related to time can be used to make
_predictions. (c),(d)
ton small of foo far avisy Iobe.

Patterns

Similarities and differences in patterns can be
used to sort, classify, and analyze simple
rates of change for natural phenomena and
designed products. Cyclic patterns of change

Cause and Effect

Cause and effect relationships are routinely
identified, tested, and used to explain
change. Events that occur together with
regularity might or might not be a cause and
effect relationship. (b)

Scale, Proportion, and Quantity

Natural objects and observable phenomena
exist from the very small to the immensely
large. (a)

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science,
Engineering, and Technology

Science and technology support each other.
Tools and instruments are used to answer
scientific questions, while scientific
discoveries lead to the development of new
technologies. (e),(F)

Connechions to other DCIS in this grade-level: NJA

Articulation of DCIs across grade-lavels: 1.PC, 3.5FS, 3.IF, 4.WAV, 4.PSE, MS.ESS-5S, MS,PS-WER, MS.PS-IF, MS.ETS-ETSS

ELA -
RIL.5.7 Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a guestion quickly or to solve a problem efficiently.
RI.5.9 Integrate infarmation from several texts on the same topic in order to write or speak about the subject knowledgeably.
SL.5.2  Summarize a written text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
Mathematics —
MP.2 Reason abstractly and quantitatively.
1P.3 Construct viable arguments and critique the reasoning of others.
MP.7 Look for and make use of structure.
l 5.G.1 Graph points on the coordinate plane to solve real-world and mathematical problems.

Common Core State Standards Connections: [Note: these connections will be made more explicit and complete in future draft releases]
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