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O Oklahoma Academic Standards Science Introduction

Introduction

The 2020 Oklahoma Academic Standards for Science are the result of the contributions of hundreds of science educatensatiepses higher
education,andcommunitymembers.Thisdocumentreflectsthe collaborativework of allmembersof the Draft Okhhoma Academic Standards for
Science Writing and Draft Committees.

Thestandardsspecifywhat studentsshouldknowandbe ableto do aslearnersof scienceat the end of eachgradelevelor science course. The
order of the standards at any grade level is not meant to imply a sequence of topics and should be considered flexéotgdanthation of any
course. The Oklahoma Academic Standards describe the specific areas of student |&atrang tonsiderethe mostimportant for proficiency
in the disciplineat a particularleveland providea basisfor the developmentof local curricula and statewide assessments.

The standards are not a curriculum and they do not represent a scope, isegju@ curriculum guide. They provide a framework for schools and
teachers to develop an aligned science curriculum. They are also designed as coherent progressions of learning in gl2jesténd&d to be

used as a whole, ensuring all students arevided opportunities to experience science at each grig@andvariouscoursesat highschool.
Althoughinstructionmaygo beyondstandardsusingonly a portion of the standards will leave gaps in the scientific understanding and practices of
students.

The20200klahomaAcademicStandardgor Sciencaevere informed by the 20140klahomaAcademicStandarddor ScienceThe Framework for-K
12 Science Education (National Academies of Science, 2010), the Next Generation Science Standards/{Axieve, H A MH U X | YR 2
standards documents.

Science is a way of knowing, a process of using observations and investigations to gain knowledge and understandingsiciairendmatural
world. The PreKl2 Oklahoma Academic Standards for Scieh@eepan emphasis on students being active learners. They showcase that it is not
enough for students to read about science; they must do science. Students must engage in planning and carrying outiomgestigking
observations, asking questions, armhg data, constructing explanations, engagmgrgumentfrom evidence and obtaining,evaluatingand
communicatingnformationto gainthe scienceknowledge and skills to be college, career, and citizen ready upon graduation from high school.
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O Oklahoma Academic Standards Science Introduction
Science Strands Overview
]

The Oklahoma Academic Standards for Sciend®, kire threedimensional performance expectations representing the things students should knov
understand, and be able to do to be proficient in science and engineering. Performance expectations are cosisiddeedsandincludea science
andengineeringoractice(everydayskillsof scientistsandengineers)disciplinarycore ideas (science idsaised by scientists and engineers), and
crosscutting concepts (ways of thinking like scientists and engineers).

ThePreKstandardsemphasizeone dimension the scienceandengineeringpractices Thisprovidesearlylearnerswith ampletime for exploratory

play and background experiences that will inform learning experiendgs K

PerformanceExpectation:

EachPerformanceExpectationis built uponrecommendationsn A Frameworkor K-12 Sciencd&ducatiorandthe three dimensions okcience.
1. Science and Engineerifgactices
2. Disciplinary Cor&eas
3. Crosscutting Concep{diRC, 2012, [2)

Thefollowingadditionalcomponentsin the standarddocumentsserveassupportfor instructorsin providingclarity andfurther guidance for each
Performance Expectation.

ClarificationStatement:
Whereneeded,a ClarificationStatementaccompanies PerformanceExpectationTheaim of a ClarificationStatementisto provide further
explanation or examples to better support educatorsimderstanding the aim of the Performance Expectation.

AssessmenBoundary:

Where applicable, an Assessment Boundary accompanies a Performance Expectation in order to provide additional suppoatdos edu
understanding the intent of the Performancegextation and its relation to other Performance Expectations in the leaqmiogressionTeachers
shouldutilize the AssessmenBoundariesastoolsfor developingcurriculumandlocalassessments. For 5th grade, 8th grade, Biology, and Physical
Science(sbhe Assessement Boundaries will be utilized to inform the development of the state summative academic achievement assessments
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Oklahoma Academic Standards Science Introduction

Dimension 1: Science and Engineering Practices

TheScienceand Engineerindg’racticeslescribethe major practicesthat scientistsemployasthey investigateand build modelsand theories about the
world, and a key set of engineering practices that engineers use as they design and build systems. Performance Expattatpisasize
engineering are designated with asterisk*. The eight science and engineering practices are

‘ Asking Questions and Defining Problems ‘ Using Mathematics and Computational Thinking
Apracticeof sciencesto askandrefine questionsthat lead to In both scienceandengineeringmathematicsandcomputation are
descriptions and explanations of how the natural and designed fundamental tools for representing physical variables and their
world(s) works. Engineering questions clarify problems to relationships. They are used for constructing simulations, solving
determine criteria for successful solutions. eguations exactly or approximately, and recognizing, expressing, and

applying quantitative relationships.

‘ Developing and Using Models ‘ Constructing Explanations and Designing Solutions
A practice of both science and engineering is to use and construct End products of science are dapations, and end products of engineering
modelsashelpfultoolsfor representingdeasand explanations. are solutions.Theconstructionof theoriesprovides explanatory accounts of
These tools include diagrams, drawings, physejlicas, the world, and scientific knowledge is utilized in the development of
mathematical representations, analogies, and computer solution to problems.
simulations.

‘ Engaging in Scientific Argument from Evidence

‘ Planning and Carrying Outvestigations Argumentation is the process by which evideti@sed conclusions and

Scientistandengineersplanandcarryout investigationsn the solutions are reached. In science and engineergasoningand

field or laboratory, working collaboratively as well as individually. argumentbasedon evidenceare essential to identifying the best
Their investigations are systematic and require clarifying what explanation for a natural phenomenon or the besiution to a design
counts as data and identifying variablesparameters. problem.

‘ Analyzing and Interpreting Data _ ‘ Obtaining, Evaluating, and Communicating Information
Scientifianvestigationgproducedatathat mustbe analyzed in Scientists and engineers must be able to communicate clearly and
order to derive meaning, and engineerimyestigations include persuasively the ideas and methods they generate.
analysis of data collected in the tests of designs. Critiquingandcommunicatingdeasindividuallyandin groupsis a critical

professional activity.
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O Oklahoma Academic Standards for Science Introduction

Dimension 2: Disciplinary Core Ideas

Disciplinary Core Ideas represent a set of science and engineering ideab2fackence education that have broad importance acroskiple
science®r engineeringdisciplinesprovideakeytool for understandingor investigatingmore complexideasand solving problems; relate to the
interests and life experiences of students; and are teachable and learnable over multiple gradeeaging levels of sophistication. (NRC, 2012,

p. 31) Disciplinary Core Ideas are grouped into four domains:

Domainl: PhysicaBciencdPS)
Most systemsor processeslependat somelevelon physical and

Domain 3: Earth and Space Scien(eSS)
Through Earth and Space Sciences (ESS), students investigate processes th:

OKSYAOIFt &adzoLINRPOS&aasSas 4KSIKSNI 2KBNAESIRY P& NOKaGYyRE | $daByskrbaihsd & & ¢

atmosphere, a river, a bicycle, or a living cell. To understand the
physical and chemical basis of a system, students must understand
the structure of matter, the forces between olgjes, the related

energy transfers, and their consequences. In this way, the
underlying principles of physical science, chemistry, and physics
allow students to understand all natural and hurrereated
phenomena.

Domain2: Life SciencéL.S)

The life scieces focus on patterns, processes, and relationships of
living organisms. The study of life ranges over scales from single
molecules, organisms and ecosystems, to the entire biosphere. A
core principle of the life sciences is that organisms are related
through common ancestry and that processes of natural selection
have led to theremendousdiversityof the biosphere.Through
courses likdBiologyand EnvironmentalSciencestudentsexploreall
aspects of living things and the environments they live in.

February 2020

galaxy ES$wvolvephenomenahat range in scale fromnimaginably large
to invisibly small and provide students opportunities to understand how the
atmosphere, geosphere, and biosphere are connected.

Domain4: EngineeringTechnologyand Applicationsof Science (ETS)
Theapplicationsof scienceknowledg andpracticesto engineering have
contributed to the technologies and the systems that serve people today.
Insights gained from scientific discovery have altered the ways in which
buildings, bridges, and cities are constructed; changed the operations of
factories; led to new methods of generating and distributing energy; and
created new modes of travel and communication. An overarching goal of
ETS is for students to explore links among engineering, technology, science,
and society throughout the physicéife, and Earth and spaceiences.
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Dimension 3: Crosscutting Concepts

TheCrosscuttingConceptsepresentcommonthreadsor themesthat spanacrosssciencedisciplinegbiology,chemistry physicsenvironmental
science, Earth/space science) and have value to both scientists and engineers because they identify universal progendiessaad found in all
disciplines. These Crosscutting Concepts are:

Patterns
Observedyatterns of forms and events guide organization and

Systems and System Models
Defining the system under studyspecifying its boundaries and making

classification. Patterns prompt questions about the factbiet
influencecauseandeffectrelationshipsPatterns are useful as
evidence to support explanations aadguments.

Cause and Effect

Eventshave causes, sometimes simple, sometimes multifaceted
and complex. A major activity of science is investigating and
explaining causal relationships and the mechanisms by which they
are mediated. Such mechanisms ¢hen betestedacrosggiven
contextsandusedto predict and explain events in new contexts.

Scale, Proportion, Quantity

In consideringphenomenait iscriticalto recognizewhat is relevant

at different measureof size time, andenergyand to recognize

how changes inscaleJNRB L2 NI A 2y X 2 NJ |j dzl y {7
structure or performance.
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explicit a model of that systemprovides tools for understandirend
testingideasthat are applicablethroughout science and engineering.

Energy and Matter

Trackingfluxes of energy andmatter into, out of, and within
systems helps one understand the a & & (i Posdbiities and
limitations.

Structure and Function

An2 6 2 $udt@eandshapedeterminemanyof its properties and
functions. The structures, shapes, and substructwfds/ing organisms
determine how the organism functions to meet its needs within an
environment.

\ Stabilitg @ndl Changee 3 1 SYQa

Fornaturalandbuilt systemsalike,conditionsof stabilityand ratesof
change provide the focus for understanding how the system
operates and causes for changes in syste
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Reading the Oklahoma Academic Standards for Science

O Oklahoma Academic Standards for SciencelKindergarten

KINDERGARTEN (K) B Disciplinary Core
Motion and Stability of Forces (PS2) v Idea Category

PS2.1 Plan and conduct an inver e 3 e ferent strengths or different directions of pushes and pulls on
& motion of an obisct Performance Expectation

Claritication Statement: Example investigations include observing the movement ot different objects being pulled by a string, observing
different objects pushed on a surface and down a ramp. or observina how two obiects (e.a.. tov cars, balls) interact when they collide.

Observations should be collected directly Clarification Statement & Assessment Boundary FEiEIECHICEEERCIRINVERICENICL BT

observations. Assessment Boundary: Asse¥ P£1S TIMITET TO aITTerent relatve strengtns or anrerent airections, but not both at the same time.

A C (Nenl Qo [0 [ e NOoON-CONIaCct ) (& O ) (] g NOSE DO ~HoNe (N4 dNe

Science and Engineering Practice Disciplinary Core Ideas

Pushes and pulls can have different strengths and directions.
Pushing or pullizamee an object can change the speed or direction

4

Simple tests can be
Science and Engineering Practice Bl Disciplinary Core Ideas B ) Crosscutting Concept J
morgger push A IRIEIRRRR  down more |

quickly. '

When objects touch or collide, they push on one another and can

suvary llchDllsﬂtlUll mr

collaboration with peers.

o
S VIVGIHIUG WU JUPHUI v |

refute student ideas about ||
causes. ‘
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O Oklahoma Academic Standards for Science Prekindergarten

DR D », AR D

Science Exploration (S)

PK.S.1 Engage in play to explore the physical and
natural world.

Clarification StatementExplorationbased play should include playing inside the classroom (e.g
building towers withblocks, interacting with a balloon, mixing water colors, placing different objg
in water) and outside the classroom (e.g., swinging at diffespeedskickinga ballin different
ways,rolling round objectsdown a hill, digging in the dirt)Emphasis is on basic play as a means ¢
exploration.

PK.S.2 Make observations of the physical and
natural world.

Clarification StatementObservations should focus on what things look, feel, hear, or smell like,
they might operate ofunction, and similarities and differences among things inside classroom
pencils, markers, and highlighters make different marks on paper) and outside a classroom (e,
leaves look different at different times of year, sticks in different areabetchool yard are
different shapes and sizes, it is cooler in the morni@p at lunch).Explanationgor why things
insideandoutsidethe classrooniook, feel, or smell the way they do are not expected.

PK.S.3 Notice and describe similarities and
differences among plants, animals, and objects.

Clarification StatementSimilarities and differences might include grouping like plants, aniroals
objectsbasedon observationsDescription®f groupingamight be basedon how plants, animals, or
objects look, feel, or smell.

PK.S.4 Share noticings and wonderings about the
physical and natural world.

Clarification StatementSharing could include drawing, writing, building models, or other creativ
expressions, such as drama or creative movement. Sharing could include retelling, verbal
RSAONRLIIA2yas 2NJ GFf 1Ay gAGK 2 (akmEINEKD Tig 2 Y R
statements.Respecfor the noticingsandwonderingof othersshould be emphasized, but
explanations for noticings and wonderings are not emphasized or

expected.

PK.S.5 Ask questions based on curiosity about the
physical and natural world.

ClarificationStatement: Questionanayarisethrough observationsplay,interests,events in the
classroom, text, media, or other experiences of the natural and physical world.

PK.S.6 Engage in investigations based on
curiosity and wondering about the physical and
natural world.

Clarification StatementOpportunities for investigation or further investigation could arise from
opportunities to engage in play inside and outside the classroom, curiosities and wonderings g
student from school or out ofchool experiences. Emphasis is on providipgortunitiesfor
investigationgo arisefrom studentcuriosities wonderingsor

guestions.
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O Oklahoma Academic Standards for Science Kindergarten

KINDERGARTEN (K)

Motion and Stability of Forces (PS2)

K.PS2.1 Planandconductan investigationto comparethe effectsof different strengthsor different directionsof pushesand pullson
the motion of an object.

Clarification Statement:Example investigations include observing the movement of different objects being pulled by a string, observing diffecténipobleeq
on a surface and up and down a ramp, or observing how two objects (e.g., toy cars, balls) interact when they cedligtatiQis should be collected directly
through exploratory play with opportunities to work with peers to share ideas for investigations and observaAsassmenBoundary:Assessmenis limited
to different relative strengthsor different directions,but not both at the sametime.

Assessmendoesnot includenon-contactpushesor pullssuchasthoseproducedby magnets.

Science and Engineering Practice

Planningand CarryingOut A Pushesandpullscanhavedifferent strengthsanddirections. Causend Effect:
Investigations: A Pushingor pullingon anobjectcanchangethe speedor directionof its A Simple tests can be designed
A With guidance, plan and motion and can start ostop it. to gather evidence to suppor
conductaninvestigationin A Abiggerpushor pull makesthingsspeedup or slowdown more quickly. or refutestudentideasabout
collaboration with peers. A Whenobjectstouchor collide,they pushon oneanotherandcan change causes.
motion.

K.PS2.2 Analyze data to determine if a design solution works as intended to change the speed or direction of an object with a push or
pull.*

ClarificationStatement Datashouldbe limited to observationabdatacollectedthrough explorationbasedplay of simpledesignsolutionsto addressgproblems.
Exampleproblemsincludehavinganobject(e.qg.,toy caror ball) movea certaindistance follow a particularpath, or knock down other objects. Designed
solutions could include using or building a ramp to increase the speed of the object, using objects that would cause kkeabjiey car or ball to follow a
particular path. Emphasis is on basic play as a meansvelafea designed solution and test

that design.AssessmenBoundary:Assessmentloesnot includefriction asamechanisnfor changen speed.

Science and Engineering Practice

AnalyzingData: A Pushesandpullscanhavedifferent strengthsanddirections. Causeand Effect:

A Analyze datdrom tests of an A Pushingor pullingon anobjectcanchangethe speedor directionof its A Simple tests can be designeq
objector tool to determineif it motion and can start or stop it. to gather evidence to suppor
works as intended. A Asituationthat peoplewantto changeor createcanbe approached as a or refute studentideasabout

problem to be solved through engineering. causes.
A Suchproblemsmayhavemanyacceptablesolutions.
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O Oklahoma Academic Standards for Science Kindergarten

Energy (PS3)

K.PS3lL Make observationsto determinethe effect of sunlighton9 I NBuifaeei

Clarification StatementMaking observations should include opportunities to directly observe surfaces (e.g. sand, soil, rocks, or playground 8qnigirest
sunlight, partial sunlight and shade with opportunities to explore and discuss observednsattfetheSdzy” Q a
noticingsandwonderingsshouldbe encouragedAssessmenBoundary:Assessmenbf temperatureis

limited to relativemeasuresuchaswarmer/cooler.

A Y LJI Srfaceg0ppoitukidedtdSshare

Science and Engineering Practice

Planning and Carrying Out

Investigations:

A Make observations (firsthand or
from media) to collect data that car
be used to make
comparisons.

A Sunlightvarmsthe 9 | NBuKaQei

Causeand Effect:

A Eventshavecauseghat
generate observable
patterns.

K.PS3.2Usetools and materialsto designand build a structurethat will reducethe warming effect of sunlighton anarea.*

ClarificationStatement: Example®f structurescouldincludeformsof umbrellas,canopiesandtents developedthrough exploratoryplaywith a variety of
materials allowing opportunities to build and test how designed structures might minimize the warming effectihthe
Effectivenesganbe determinedby placingrocksor sandunderthe structureand observingthe warmth or coolnessof the object. Assessment Boundary:

Assessment of temperature is limited to relative measures such as warmer/cooler.

Science and Engineering Practice

DesigningSolutions:

A Usetoolsandmaterialsprovided to
design and build a device that solv|
a specific problem or a solution to
specific problem.

A Sunlightwarmsthe 9 | NBuKaQei

Causeand Effect:

A Eventshavecauseghat
generate observable
patterns.

February 2020
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O Oklahoma Academic Standards for Science Kindergarten

From Molecules to Organisms: Structure and Function (LS1)

K.LS1.Useobservationsto describepatterns of what plantsand animals(includinghumans)needto survive.

ClarificationStatement: Example®f observablepatternscouldincludethat animalsneedto takein food but plantsdo not; the different kinds of food needed
by different types of animals; the requirement of plants to have light; and that all living things need ®asarvations could be collected through nature
walks around the playground and videos. Patterns of similarities and differences among different animals or between ghlanimals should be discussed.
AssessmenBoundary:Assessmenis limited to observadions andnot how plantsuselight (photosynthesis).

Analyzingand Interpreting Data: A Allanimalsneedfoodin orderto live andgrow. Patterns:

A Use observations (firsthand or A Animalsobtaintheir food from plantsor from other animals. A Patterns in the natural and
from media) to describe patterns | A  plantsneedwaterandlight to live andgrow. humandesignedworld can be
in the naturalworldin order to observed and used as
answer scientific evidence.
guestions.

Earth Systems (ESS2)

K.ESS2.Wseandshareobservationsof localweather conditionsto describepatterns overtime.

Clarification StatementExamples of qualitative observations could incla@scriptions of the weather (such as sunny, cloudy, rainy, and wasaplesf
guantitative observationsouldincludenumbersof sunny,windy, andrainy daysin a month. Example®f patternscould include that it is usually cooler in the
morningthan in the afternoon and the number of sunny days versus cloudy days in different months.

AssessmenBoundary:Assessmendf temperatureislimited to wholenumbersfor patterns,andrelativemeasuresuchaswarmer/coolerfor

temperatures.

Analyzingand Interpreting Data: A Weatheristhe combinationof sunlight,wind, snowor rain,and Patterns:

A Use observations (firsthand or temperature in a particular region at a particular time. A Patterns in the natural
from media) to describe patterns | A Peoplemeasuretheseconditionsto describeandrecordthe weather and to world can be observed,
in the naturalworld in order to notice patterns over time. used to describe
answer scientifiquestions. phenomenaandusedas

evidence.
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O Oklahoma Academic Standards for Science Kindergarten

Earth Systems (ESS2)

K.ESS2.Zonstructan argumentsupportedby evidencefor how plants and animals(includinghumans)canchangethe environment
to meettheir needs.

ClarificationStatement: Argumentscenteron sharingexamplesof how plantsandanimalschangetheir environmentsanddiscussingdeasas to why those
changes meet a need pfants and animals (e.g., shelter, food, room to grow). Examples of arguments could include squirrels digging in the giderfddd,
tree roots breaking sidewalks, birds building a nest to protect their young.

AssessmenBoundary:Argumentsshouldbe basedon qualitativenot quantitativeevidence.

Science and Engineering Practice

Engagingn Argumentfrom Evidence: | A Plantsandanimalscanchangetheir environment. Systemsand SystemModels:
A Construct an argument with A Thinggthat peopledoto live comfortablycanaffectthe world aroundthem. | A Systems in the natural ang
evidenceto supportaclaim. designed world have parts

that work together.

Earth and Human Activity (ESS3)

K.ESS3.Wseamodelto representthe relationship betweenthe needsof different plants or animals(includinghumans)and the places
they live.

Clarification Statement: Models could include drawings, physicalreplicas,or dramatizationsthat show relationshipsbetween plants or animals andtheir
surroundingsExample®f relationshipscouldincludethat squirrelseat nuts and seedsand therefore, they usuallylive neartrees;and grasses need sunlight,
they often grow in meadows with no or few trees. Opportunitieshare noticings and wondering should be

encouragedAssessmenBoundary:N/A

Developingand UsingModels: A Livingthingsneedwater, air, andresourcesrom the land,andthey live in Systemsand SystemModels:

A Use a model to represent places that have the things they need. A Systems in the natural and
relationshipsin the natural A Humanasenaturalresourcegor everythingthey do. designedworld haveparts
world. that work together.

- ___________________________________________|
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Earth and Human Activity (ESS3)

K.ESS3.2 Agjuestionsto understandthe purposeof weather forecastingto preparefor andrespondto severeweather.*

Clarification StatementQuestions may arise or lEncouraged through observations, interests, text, or media. Emphasis is on weather forecékiicay
weatherandhow weatherforecastingcanhelp peopleplanfor, andrespondto, specifictypesof localweather(e.g.,staying indoors during severe weaith goin
to cool places during heat waveg)ssessment BoundanAssessment does not include causes for

severeweather.
Science and Engineering Practice
AskingQuestions: Somekindsof severeweatherare morelikelythan othersin a given CauseandEffects:
A Asking questions, making region. A Eventshavecauseghat
observations, and gathering Weather scientists forecast severe weather so that the generate observable
information are helpfulin thinking communitiescanpreparefor andrespondto theseevents. patterns.

Peopledependon varioustechnologiesn their lives;humanlife would
be very different without technology.
Peopleencounterquestionsaboutthe naturalworld everyday.

about problems.

S S S &
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15t Grade (1)

Waves and Their Applications in Technologies for Information Transfer (PS4)

1.PS4.1 Planand conductinvestigationsto provide evidencethat vibrating materialscanmakesoundandthat soundcanmake
materialsvibrate.

Clarification StatementExamples of vibrating materials that make sound could include tuning forks, kazoos, plucking a stretched string band)aed
stringedinstruments.Example®f soundmaking matter vibrate couldincludeholdinga pieceof papernearaspeaker making sound, placing hand on persong
larynx or mouth while humming, and holding an object near a vibrating tuningAedessment
Boundary:N/A

Science and Engineering Practice

Planningand CarryingOut Investigations: A Soundcanmakematter vibrate,andvibratingmatter canmakesound. | Causeand Effect:

A Plan and conduct investigations A Simple tests can be designeq
collaborativelyto producedatato to gather evidence to suppor|
serve as the basis for evidence to or refute studentideasabout
answera question. causes.

1.PS4.2 Make observations to construct an evidence-based account that objects can be seen only when illuminated. I

ClarificationStatement: Example®f observationsouldincludethosemadein a completelydarkroom or those madein a darkroom with the door opened l
slightly. lllumination could be from an external light source or an object givirtsaffvn light. This can be explored with string lights, mirrors, projectors, a
flashlights. Assessment Boundanh/A

Science and Engineering Practice

Constructingexplanations: A Objectscanbe seenif lightisavailableto illuminatethem or if they Causeand Effect:

A Makeobservationgfirsthandor from give off their own light. A Simple tests can be designeq
media) to construct an evidenebased to gather evidence to suppor|
account for naturaphenomena. or refutestudentideasabout

causes.
S
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O Oklahoma Academic Standards for Science 15t Grade

Waves and Their Applications in Technologies for Information Transfer (PS4)

beamof light.

1.PS4.3 Planand conductaninvestigationto determinethe effect of placingobjectsmadewith different materialsin the path of a

ClarificationStatement: Example®f materialscouldincludethosethat are transparent(suchasclearplastic) translucent(suchaswaxpaper), opaque (such ag
cardboard), and reflective (such as a mirrdsessment BoundarnAssessment does not include the speed of light or
assessmentf descriptivewordslike transparenttranslucent,opaque,or reflective.

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Planandconductinvestigations
collaboratively to produce data to
serve as the basis for evidence tg
answer a question.

A

A

Some materials allow light to pass through them, others allow only sor
light through, and others block all the light and create a dark shazltoany
surfacebeyondthem, wherethe light cannotreach.

Mirrors canbe usedto redirectalight beam.(BoundaryTheideathat light
travels from place to place is developed through experiences with light
sources, mirrors, and shadows, but no attempt is made to discuss the sp
of light.)

Causeand Effect:

A Simpe tests can be designed]
to gather evidence to suppor
or refute studentideasabout
causes.

distance.*

1.PS4.4 Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a

ClarificationStatement: Example®f devicescouldincludea light sourceto sendsignalspapercupandstringd G S t S L#a&ap&tarxoé
drum beats.AssessmenBoundary:Assessmentloesnot includetechnologicatetailsfor how communicationdevicesvork.

DesigningSolutions:

A Use tools and materials provided
to design a device thatolvesa
specificproblem.

Science and Engineering Practice
A

Peoplealsousea variety of deviceso communicate(sendand receive
information) over long distances.

Peopledependon varioustechnologiesn their lives;humanlife would
be very different without technology.

Structureand Function:

A Theshapeandstability of
structures ofnatural and
designed objects are related
to their functions.

February 2020
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O Oklahoma Academic Standards for Science 15t Grade

From Molecules to Organisms: Structure and Function (LS1)

1.LS1.1 Use materials to design a solution to a human problem by mimicking how plants and/or animals use their external parts to help
them survive, grow, and meet their needs.*

Science and Engineering
Practice

Designing Solutions

A Use tools and materials provided
to design a device that solves a
problem.

ClarificationStatement: Example®f humanproblemsthat canbe solvedby mimickingplant or animalsolutionscouldincludedesigning clothing or equipme
to protectbicyclists by mimicking turtle shells, acorn shells, and animal scales; stabilizing structures by mimicking animataails amgblants; keeping ou
intruders by mimicking thorns on branches and animal quills; and detecting intruders by mimickirapdyemrs Assessment Boundanh/A

February 2020

A Allorganismsdhaveexternalparts. Structureand Function:

A Differentanimalsusetheir body partsin different waysto see,hear, grasp A Theshapeandstability of
objects, protect themselves, move from place to place, and seek, find, af structures of natural and
take in food, water, and air. designed objects are related

A Plantsalsohavedifferent parts(roots, stems leavesflowers, fruits) that to their functions.
help them survive and grow.

A Animalshavebody partsthat captureandconveydifferent kindsof
information needed for growth and survival.

A Plantsalsorespondto someexternalinputs.

A Every humarmade product is designed by applying some krealgkof

the naturalworld andis built usingmaterialsderived from the natural
world.
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O Oklahoma Academic Standards for Science 15t Grade

From Molecules to Organisms: Structure and Function (LS1)

1.LS1.2 Obtain information from media and/or text to determine patterns in the behavior of parents and offspring that help offspring
survive.

ClarificationStatement: Example®f patternsof behaviorscouldincludethe signalshat offspringmake(suchascrying,cheepingandother vocalizations) and
the responses of the parents (suchfaeding, comforting, and protecting the offspring). Information may be obtained
throughobservationsmedia,and/or text. AssessmenBoundary:N/A

Science and Engineering Practice

Obtaining,Evaluating, and A Adultplantsandanimalscanhaveyoung. Patterns:
Communicatingnformation: A Inmanykindsof animals parentsandthe offspringthemselves A Patterns in the natural
A Readgradeappropriatetexts engage in behaviors that help the offspring to survive. world can be observed,
and use media to obtain used to describe
scientific information to phenomenaandusedas
determine patterns in the evidence.
naturalworld.

Heredity:Inheritanceand Variation of Traits(LS3)

1.LS3.Make observationsto constructan evidencebasedaccountthat youngplantsandanimalsare like, but not exactlylike, their

parents.

Clarification StatementExamples of patterns could include features plants or animals share. Exampleseofations could include that leavigem the
samekind of plant are the sameshapebut candiffer in size;andthat particularbreedof doglookslike its parentsbut is not exactly the sameAssessment
Boundary:Assessment does not includ@heritance, animals that undergo metamorphosis or hybrids.

Constructingexplanations: A Younganimalsare verymuch,but not exactlylike, their parents. Patterns:
A Makeobservationgfirsthandor A Plantsalsoareverymuch,but not exactly like their parents. A Patterns in the natural
from media) to construct an A Individualsof the samekind of plant or animalarerecognizables similar world can be observed, use
evidencebasedaccount for natural but can alsovary in many ways. to describe phenomenand
phenomena. usedas
evidence.

February 2020 18



O Oklahoma Academic Standards for Science 15t Grade

E a r t Pla@esin the Universe (ESS1)

1.ESS1.1 Use observations of the Sun, Moon, and stars to describe patterns that can be predicted.

during the day.

Clarification StatementExamples of patterns could include that tBen andMoon appear to rise in one part of the sky, move across the skysetndnd stars
other than our Sun arevisibleat night but not duringthe day. AssessmenBoundary:Assessmentf star patternsislimited to stars being seen at night and nof{

Science and Engineering Practice

Analyzingand Interpreting Data:

A Useobservations (firsthand or
from media) to describe patterns
in the naturalworld in order to
answer scientifiquestions.

A Patternsof the motion of the un, Moon, andstarsin the skycanbe
observed, described, and predicted.

Patterns:

A Patterns in thenatural
world can be observed,
used to describe
phenomenaandusedas
evidence.

1.ESS1.2 Make observations at different times of year to relate the amount of daylight and relative temperature to the time of year.

daylight.

ClarificationStatement:Emphasiss on relative comparisonf the amountof daylightand temperaturein the winter to the amountin the spring, fall, or
summer.Assessment BoundanAssessment is limited to relative amounts of daylight, not quantifying the hours or time of

Science and Engineering Practice

Planning and Carrying Out

Investigations:

A Make observations (firsthand or
from media) to collect data that cg
be used to make
comparisons.

A Seasonapatternsof sunriseandsunsetcanbe observeddescribed, and
predicted.

Patterns:

A Patterns in the natural
world can be observed,
used to describe
phenomenaandusedas
evidence.
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Earth and Human Activity (ESS3)

1.ESS3.1 Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local
environment.*

solutions could include reusing paper and recycling cans and botttsgssment Boundari/A

ClarificationStatement: Example®f humanimpacton the land couldincludecuttingtreesto producepaperandusingresourcedo produce bottles. Examples

Science and Engineering Practice

Obtaining, Evaluating and A Thingghat peopledoto live comfortablycanaffectthe world around them. | Causeand Effect:
Communicatingnformation: But, they can make choices that reduce their impacts on the land, water,| A Eventshavecauseshat
A Communicatesolutionswith and other living things. generate observable

others in oral and/or written A Designs can be conveyed through sketches, drawings, or physical mode patterns.

forms using models and/or Theserepresentationsare usefulin communicatingdeast 2 NJ | LINR

drawings that provide detail solutions to other people.

about scientific ideas.
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2nd GRADE (2)

Matter and Its Interactions (PS1)

2.PS1.Planandconductaninvestigationto describeand classifydifferent kinds of materialsby their observableproperties.

ClarificationStatement: Observationsouldincludecolor, texture, hardnessandflexibility. Patternscouldincludethe similarpropertiesthat different materials
share. Investigations could include ice and snow melting or frozen objects thakgisgssment Boundanh/A

Planningand CarryingOut

Investigations:

A Plan and conduct an investigation
collaborativelyto produce data to
serve as the basis for evidence tg
answer aguestion.

Science and Engineering Practice
A

> D

Differentkindsof matter existand manyof them canbe either solid or
liquid, depending on temperature.

Matter canbe describedand classifiecby its observableproperties.
Differentpropertiesare suitedto different purposes.

Patterns:

A Patterns in the natural and
humandesignedworld can be
observed.

purpose.*

2.PS1.2Analyzedata obtained from testing different materialsto determine which materialshavethe propertiesthat are bestsuited for the intended

ClarificationStatement: Example®f propertiescouldincludestrength,flexibility, hardnesstexture, andabsorbencye.g.papertowelscould be utilized to
measure absorbency and strengtissessment BoundanAssessment of quantitative measurements is limited to length.

Science and Engineering Practice

Analyzingand Interpreting Data:

A Analyze data from tests of an
objector tool to determineif it
works as intended.

A
A

Differentpropertiesare suitedto different purposes.

Every humarmade product is designed by applying some knowleafge
the naturalworld andis built usingmaterialsderived from the natural
world.

Causeand Effect:

A Simple tests can be designeq
to gather evidence to suppor
or refutestudentideasabout
causes.

February 2020

21



O Oklahoma Academic Standards for Science 2" Grade

Matter and Its Interactions (PS1)

2.PS1.3Vlake observationsto constructan evidencebasedaccountof how an object madeof a smallset of piecescanbe disassembled and made into a
new object.

Clarification StatementExamples of pieces could include building blocks, or other assorted small objects. Provide students with the samefrpiecesto
createa different object. AssessmenBoundary:Donot introduceterminologyassociatedvith the Lawof Conservatiorof Matter just concepts. Chemical
change is outside of this performance expectation.

Constructingexplanations: A Agreatvarietyof objectscanbe built up from a smallsetof pieces. Energyand Matter:

A Makeobservationgfirsthandor A Differentpropertiesare suitedto different purposes. A Objects may break into
from media) to construct an smaller pieces and be put
evidencebased account for naturg togetherinto largerpieces, or
phenomena. change shapes.

2.PS1.Lonstructan argumentwith evidencethat somechangesausedby heatingor coolingcanbe reversedand somecannot.

Clarification StatementDemonstrations of reversible changes could include materials such as water, butter, or crayons at different temperatures.
Demonstrations of irreversible changes could include cooking an egg, freezing a plant leaf, or heatingrgapeents center omisingfirst-handobservations
asevidenceto supportaclaimthat a materialcanchangeand gobackto its originalform through heatingand
cooling.AssessmenBoundary:Studentsshouldnot be expectedto identify or explainphysicalandchemicakhanges.

Science and Engineering Practice
Engagingn Argumentfrom Evidence: | A Heatingor coolinga substanceanaycausechangeshat canbe Causeand Effect:
A Construct an argument with observed. A Eventshavecauseghat
evidenceto supportaclaim. A Sometimeghesechangesrereversible andsometimesthey are not. generate observable
patterns.
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Ecosystems: Interactions, Energy and Dynamics (LS2)

2.LS2.Planand conductaninvestigationto determine if plantsneedsunlightandwater to grow. I
q

ClarificationStatement:Investigationshouldbe limited to testingonevariableat atime. AssessmenBoundary:Assessmenislimited to testing one variable
a time, although students are not expected to understand the term variable at this time.

Science and Engineering Practice

Planningand CarryingOut A Plantsdependon water andlight to grow. Causeand Effect:
Investigations: A Eventshavecauseghat
A Plan ancconduct an investigation generate observable
collaborativelyto produce data to patterns.
serve as the basis for evidence tg
answer a
question.

2.LS2.Developasimplemodelthat mimicsthe function of ananimalin dispersingseedsor pollinating plants.*

Clarification StatementExamples includa&:Jt  OAy 3 a201a 2y (GKS 2dzidaARS 2F a0dzZRSYy(iaQ sSoeke)d see
what grows,usea pipe cleanerto move powder (like flour) from one placeto anotheremulatingflowersbeingpollinatedby bees owother insects Assessment
Boundary:N/A

Science and Engineering Practice

Developingand UsingModels: A Plantsdependon animalsfor pollinationor to movetheir seeds Structureand Function:

A Developasimplemodelbased on around. A The shape and stability of
evidence to represent a proposed A Designganbe conveyedhroughsketchesdrawingsor physicamodels. structures of natural and
object or tool. A Theseepresentationsare usefulin communicatingdeasfor a designed objects are related

LINE 6 fs@uvidisio other people. to their function(s).
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Biological Unity and Diversity (LS4)

2.L.S4.Make observationsof plantsandanimalsto comparethe diversity of life in different habitats.

ClarificationStatement: Emphasiss on the diversityof living thingsin eachof a variety of different habitats.Studentscould exploredifferent habitats such as a
neighborhood park, ponds, and the school playgrouAdsessment BoundarAssessment does not include specific animal and plant names in specific

A Makeobservationgfirsthand or
from media) to collect data which
can be used to make comparison

habitats.

Science and Engineering Practice

Planning and Carrying Out A Thereare manydifferent kindsof livingthingsin anyarea,andthey exist in | Systemsand SystemModels:
Investigations: different places on land and in water. A A system is an organized

groupof related objectsor
components.

E a r t Pla@esin the Universe (ESS1)

2.ESS1.WUseinformation from severalsourcesto provide evidencethat Eartheventscanoccurquicklyor slowly.

occurs slowlyAssessment BoundarAssessment does not ilucle quantitative measurements of timescales.

ClarificationStatement: Example®f eventsandtimescalesouldincludevolcanicexplosionsand earthquakeswhichhappenquickly,and erosion of rocks, whig

Science and Engineering Practice

Constructing Explanations: A Someeventshappenveryquickly;othersoccurveryslowly,overa time
A Make observations from several period much longer than one can observe.
sources to construct an evidence
based account for natural
phenomena.

Stabilityand Change:
A Thingsmaychangeslowly or
rapidly.
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E ar t Systems (ESS2)

2.ESS2.Comparemultiple solutionsdesignedto slowor preventwind or water from changingthe shapeof the land.*

ClarificationStatement:Example®f solutionscouldincludedifferent design=of dikesandwindbreakso hold backwind andwater, and

different designdor usingshrubs,grassandtreesto hold backthe land. Studentscould exploretheseideaswith sandtablesor soilandwater in large
containers. Assessment Boundar/A.

Science and Engineering Practice

DesigningSolutions: A Windandwater canchangethe shapeof the land. Stabilityand Change:
A Comparemultiple solutionsto a A Becausehere isalwaysmore than one possiblesolutionto a A Thingsnaychangeslowly or
problem. problem, it is useful to compare and test designs. rapidly.

Developingand usingtechnologyhasimpactson the naturalworld.

2.ESS2.Pevelopa modelto representthe shapesand kind of land and bodiesof water in an area.

ClarificationStatement: Examplegouldincludea diagram,drawing,physicakeplica,or three-dimensionadiorama.Modelscanbe basedon photographs, virtud
images, or irperson observationsAssessment BoundanAssessment does not include quantitatsealing in models.

Science and Engineering Practice

Developingand UsingModels: A Mapsshowwherethingsarelocated. Patterns:
A Developamodelto represent A Onecanmapthe shapesandkindsof landandwater in anyarea. A Patterns in the natural
patterns in the natural world. world canbe observed.

2.ESS2.Dbtaininformation to identify where water is found on Earthandthat it canbe solid or liquid.

ClarificationStatement:Informationcanbe obtainedthroughtext, media,or in-personobservationsPatternscanbe observedthrough identifying where solid
water (ice) is found and where liquid water can be locafessessment Boundary/A.

Science and Engineering Practice

Obtaining, Evaluating, and A Waterisfoundin the ocean rivers,lakes,andponds. Patterns:

Communicatingnformation: A Waterexistsassolidiceandin liquid form. A Patterns in the natural
A Obtaininformationusing world canbe observed.
varioustextsandmedia.
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3RP GRADE (3)

Motion and Stability: Forces and Interactions (PS2)

3.PS2.Planand conductinvestigationson the effectsof balancedand unbalancedforceson the motion of an object.

ClarificationStatement: Examplegouldincludethat an unbalancedorce on one sideof a ball canmakeit start movingandbalancedorces pushing on a box
from opposite sides will not produce any motion at Aksessment BoundanAssessment is limited to one variable at a time: number, size, or direction of
forces. Assessment does not include quantitative force size, only quaditatie relative. Assessment is
limited to gravitybeingaddressedisa forcethat pullsobjectsdown.

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Plan and conduct aimvestigation
collaborativelyto produce data to
serve as the basis for evidence,
using fair tests in which variables
are controlled and the number of
trialsconsidered.

future motion.

A Eachforce actson one particularobjectandhasboth strengthanda

A Obijectsin contactexertforceson eachother.

direction. An object at rest typically has multiple forces acting on it, but th
add to give zero net force on the object. Forces that do not sum to zero
Ol dzaS OKIlIy3aSa Ay (KS 262S000Qa alL]
Qualitative and conceptl, but quantitative addition of forces is not used 4
this level.)

3.PS2.Make observationsand/or measurementofan?2 6 2 S1@tibMté provide evidencethat a pattern canbe usedto predict

Causeand Effect:

A Cause and effect
relationshipsareroutinely
identified.

Clarification StatementExamples of motion with a predictable pattern could include a child swinging in a swing (pendulum), object rolliray @owfrom
different heights,a ball rolling backandforth in abowl, andtwo childrenon a seesaw.AssessmenBoundary: Assessment
doesnot includetechnicalterms suchasperiod andfrequency.

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Make observations and/or
measurements to produce data tq
serve as the basis for evidenfos
anexplanationof a
phenomenon.

A ¢KS

LI GGSNya 2F 'y 2028500 observed and
measured; when that past motion exhibits a regular pattéut,ire motion
canbe predictedfrom it. (BoundaryTechnical terms, such as magnitude,
velocity, momentum, and vector quantity are not introduced at this level,
but the concept that eme quantities need both size and direction to be
described is developed).

Patterns:
A Patternsof changecanbe
usedto makepredictions.
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Motion and Stability: Forces and Interactions (PS2)

3.PS2.Askquestionsto determine causeand effect relationshipsof electricor magneticinteractionsbetweentwo objectsnot in
contactwith eachother.

Clarification StatementExamples of an electric force could include the force on hair from an electrically charged balloon and the electridaé faerrsa
chargedrod and piecesof paper;examplesof amagneticforce couldincludethe force betweentwo permanent magnetshe forcebetweenan electromagnet
and steelpaperclipsandthe force exertedby one magnetversusthe force exertedby two magnets Examples of cause and effect relationships could includg
how the distance between objectdsfacts strength of the force and how the orientation of magnets affects the direction of the magnetic Amsessment
Boundary:Assessment is limited to forces produced by objects that can be

manipulatedby students,andelectricalinteractionsare limited to staticelectricity.

Science and Engineering Practice

AskingQuestions: A Electricandmagneticforcesbetweena pair of objectsdo not require thatthe | Causeand Effect:

A Ask questions that can be objectsbe in contact. Thesizesof the forcesin eachsituation depend on the | A  Cause and effect relationshiy
investigatedbasedon patterns properties of the objects and their distances apand, for forces between are routinely identified,
such as cause and effect two magnets, on their orientation relative to each other. tested,andused to explain
relationships. change.

3.PS2.Defineasimpledesignproblemthat canbe solvedby applyingscientificideasabout magnets.*

ClarificationStatement:Example®f problemscouldincludea door that will not stayclosedor two objectsthat keepcolliding.Assessment
Boundary: N/A

Science and Engineering Practice

DefineProblems: A Electricandmagneticforcesbetweena pair of objectsdo not require thatthe | Causeand Effect:

A Defineasimpleproblemthat can objectsbe in contact. Thesizesof the forcesin eachsituation depend on the| A  Cause and effect relationshiy
be solved through the properties of the objects and their distances apart and, for forces betweg are routinely identified,
development of a new or two magnets, on their orientation relative to each other. tested,andused to explain
improved object or tool. A Scientifidiscoveriesaboutthe naturalworld canoften leadto new and change.Other crosscutting

improved technologies, which are developed through the engineering concepts maype more
design process. appropriate depending on thq

problemchosen.
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From Molecules to Organisms: Structure and Function (LS1)

growth, reproduction,anddeath.

3.LS1.Developandusemodelsto describethat organismshaveunique anddiverselife cyclesbut all havea commonpattern of birth,

dandelionsjimabeans,dogs,andbutterflies. AssessmenBoundary:Assessmenincludesanimalandplant life cycles.

Clarification StatementChanges different organisms go through during their life form a pattern. Organism life cycles that can be studiedniealudems,

Plantlife cyclesarelimited to thoseof flowering plants. Assessmentioesnot includedetailsof humanreproductionor microscopi@rganisms.

Science and Engineering Practice

Developingand UsingModels: A Reproductiorisessentiato the continuedexistenceof everykind of
A Developmodelsto describe organism.
phenomena. A Plantsandanimalshaveuniqueanddiverselife cycles.

Ecosystems: Interactions, Energy, and Dynamics (LS2)

Patterns:
A Patternsof changecanbe
usedto makepredictions.

3.LS2.Lonstructan argumentthat someanimalsform groupsthat help memberssurvive.

they may not survive as welkssessment Boundanhl/A

ClarificationStatement: Argumentscouldincludeexample®f groupbehaviorsuchasdivisionof laborin a beecolony,flocksof birdsstaying
togetherto confuseor intimidate predators,or wolveshuntingin packsto more efficiently catchandkill prey. Whenanimalsare no longerpart of their group,

Science and Engineering Practice

Engageén Argumentfrom Evidence: A Beingpart of agrouphelpsanimalsobtain food, defendthemselves, and
A Constructanargumentfrom cope with changes.
evidencedata,and/or amodel. A Groupsmayservedifferent functionsandvarydramaticallyin size.

Causeand Effect:

A Cause and effect
relationshipsareroutinely
usedto explainchange.
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Heredity: Inheritance and Variation of Traits (LS3)

thesetraits existsin agroup of similarorganisms.

3.LS3.]Analyzeandinterpret datato provide evidencethat plantsand animalshavetraits inherited from parentsandthat variation of

organismsother than humans AssessmenBoundary: Assessmentloesnot includegeneticmechanism®f inheritanceand
predictionof traits. Assessmenislimited to non-humanexamples.

Clarification StatementPatterns are the similarities and differences in traits shared between offspring and their parents, or among siblingsisiswphas

Science and Engineering Practice

Analyzingand Interpreting Data:
A Analyzeandinterpret datato
make sense of phenomena using
logical reasoning.

A Manycharacteristicof organismsareinheritedfrom their parents.
A Differentorganismssaryin howthey look andfunction becausethey have
different inherited information.

3.LS3.2Jseevidenceto supportthe explanationthat traits canbe influencedby the environment.

Patterns:

A Similaritiesanddifferences in
patterns can be used to sort
and classify natural

phenomenon.

that is given too much food and little exercise may become overweight; and animals whate&cbffspring skills like
hunting.AssessmenBoundary:N/A

ClarificationStatement: Example®f the environmentaffectingatrait couldincludethat normallytall plantsgrownwith insufficientwater are stunted; a pet do

Science and Engineering Practice

ConstructingExplanations: A OthercharacteristicsesultfromA y R A Gikt&attofsitd the

A Use evidence (e.g., environment, which can range from diet to learning. Many
observationspatterns)to characteristics involve both inheritance and environment.
support an explanation. A Theenvironmentalsoaffectsthe traits that anorganismdevelops.

Causeand Effect:

A Cause and effect
relationshipsareroutinely
identified and used to
explainchanges.
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Biological Unity and Diversity (LS4)

3.LS4.1Analyzeandinterpret datafrom fossilsto provide evidenceof the organismsand the environmentsin which they lived long
ago.

ClarificationStatement: Example®f datacouldincludetype, size,anddistribution of fossilorganismsExample®f fossilsandenvironments could include
marine fossils found on dry land, tropical plant fossils found in Arctic areas, and fossils of extinct orgasgsssment BoundaryAssessment does not inclu
identification of specific fossils or present plants and anim@sessment is limited to majbwssil
typesandrelativeages.

Science and Engineering Practice

Analyzingand Interpreting Data: A Somekindsof plantsandanimalsthat oncelived on Earthare no longer ScaleProportion,and Quantity:
A Analyzeandinterpret datato found anywhere. A Observable phenomena exis

make sense of phenomena using| A Fossilprovideevidenceaboutthe typesof organismshat livedlong ago and from veryshortto very
logical reasoning. alsoabout the nature of their environments. longtime periods.

3.LS4.2Jseevidenceto constructan explanationfor how the variationsin characteristicamongindividualsof the samespeciesnay
provide advantagesn survivingand reproducing.

ClarificationStatement: Example®f causeand effect relationshipscould be plantsthat havelargerthornsthan other plantsmaybe lesslikely to be eaten by
predators; and animals that have better camouflage coloration than other animals may be more likely to survive and therefore
morelikelyto leaveoffspring.AssessmenBoundary:N/A

Science and Engineering Practice

Constructingexplanations: A Sometimes the differences in characteristics between individuals afdh®e | Causeand Effect:

A Use evidence (e.g., speciegrovideadvantagesn surviving findingmates,andreproducing. A Cause and effect
observationspatterns)to relationshipsareroutinely
constructanexplanation. identified, tested,or used

to explainchange.
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Biological Unity and Diversity (LS4)

3.LS4.Lonstructan argumentwith evidencethat in a particular habitat someorganismscansurvivewell, somesurvivelesswell, and
somecannotsurviveat all.

ClarificationStatement: Example®f evidencecouldincludeneedsand characteristic®f the organismsandhabitatsinvolved. Theorganisms and their habitat
make up a system in which the parts depend on each other. At no time should animals be put in danger to collect evidence.
AssessmenBoundary: N/A

Science and Engineering Practice

Engagindn Argumentfrom Evidence: | A Foranyparticularenvironment,somekindsof organismssurvivewell, some | Causeand Effect:

A Constructanargumentwith survive less well, and some cannot survive at all. A Cause and effect
evidence. A Changesnanz NH | yhakitaf@desometimesbeneficialto it and relationshipsareroutinely
sometimes harmful. identified and used to

explainchange.

3.LS4.Make a claimabout the merit of asolution to a problem causedwhen the environmentchangesandthe typesof plants and
animalsthat live there maychange.*

ClarificationStatement:Example®f environmentalchangesouldincludechangesn landcharacteristicsyater distribution, temperature,
food, andother organismsAssessmenBoundary:Assessmenislimited to a singleenvironmentalchange Assessmentloesnot includethe greenhouse effect
or climate change.

Science and Engineering Practice

Engagindn Argumentfrom Evidence: | A Whenthe environmentchangesn waysthat affectalLJt I ph@steal Systemsand SystemModels:

A Makeaclaimaboutthe merit of a characteristics, temperature, or availability of resources, some organism{ A A systemcan be described ir
solution to a problem by citing surviveandreproduce,othersmoveto newlocations,yet others move into terms of its components anj
relevant evidence about how it the transformed environment, and some die. their interactions.
meets the criteria and constraints| A  Populationdivein avariety of habitats,and changein those habitats affects
of the problem. the organisms living there.

A Knolwedgeof relevantscientificconceptsandresearchindingsis
importantin engineering.
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E ar t Systems (ESS2)

3.ESS2.Represendatain tablesand graphicaldisplaysto describetypical weather conditionsexpectedduringa particular season.

Studentsare not expectedto calculateaveragedut simplyto representthemin graphicaform.

ClarificationStatement:Example®f dataat this gradelevelcouldincludeaveraggemperature,precipitation,andwind direction.
AssessmenBoundary: Assessmendf graphicaldisplaysslimited to frequencytables,line plots, pictographsandsinglebar graphs.

Science and Engineering Practice

Analyzingand Interpreting Data: A Scientists record patterns of the weather across different times and a®as
A Represent data in tables and that they canmake predictionsabout what kind of weather might happen
variousgraphicaldisplayqbar next.
graphs and pictographs) to revea
patterns that indicate
relationships.

E ar t Systeams (ESS2)

Patterns:
A Patternsof changecanbe
usedto makepredictions.

3.ESS2.®btainand combineinformation to describeclimatesin different regionsof the world.

useof frequencytables,line plots, pictographsandsinglebar graphs.Climatedata shouldincludeweatherconditionsover
multiple years.AssessmenBoundary:Assessmentdo not includecauseof seasons.

Clarification Statementinformation could include hours of daylight, amount of precipitation, temperature, seasons, and wind. Descriptioriacdadithe

Science and Engineering Practice

Obtaining, Evaluating, and A Climatedescribesarangeof anl NBtypRaiweatherconditionsand the

Communicatingnformation: extent to which those conditions vary over years to centuries.

A Obtain andcombine information
from books and othereliable
mediato explain
phenomena.

Patterns:
A Patternsof changecanbe
usedto makepredictions.
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I Earth and Human Activity (ESS3) I

3.ESS3.Make aclaimabout the merit of a designsolution that reducesthe impactsof aweather-related hazard.*

ClarificationStatement:Example®f designsolutionsto weatherrelatedhazardsouldincludebarriersto preventflooding,wind/hail resistant roofs/windows,
textured walking surfaces for ice, tornado shelters, and lighting rods. While earthquakes, volcanoes, and tsunamis &re natura
hazardghey are not causedby weatherphenomenon AssessmenBoundary: Assessmentare limited to weatherrelatedhazardonly.

Engagindn Argumentfrom Evidence: | A Avarietyof naturalhazardgesultfrom naturalprocesses. Causeand Effect:

A Makeaclaimaboutthemeritofa | A Humanscannoteliminatenaturalhazardsout cantake stepsto A Cause and effect relationshi
solution to a problem by citing reduce their impact. are routinely identified,
relevant evidence about how it A Engineers improve existing technologies or develop new ones to increas tested,andused to explain
meets the criteria and their benefits(e.g.,better artificiallimbs),decreaseknown risks (e.g., change.
constraintsof the problem. seatbelts in cars), and meet societal demands (e.g., cell

phones).
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4™ GRADE (4)

Energy (PS3)

4.PS3.Jseevidenceto constructan explanationrelatingthe speedof anobjectto the energyof that object.

guantitative measures of changes in the speed of an object (acceleration) or on any precise, quantitative, or
completedefinition of energy.

ClarificationStatement:Energycanbe movedfrom placeto placeby movingobjects(e.g.wind movinga sailthen movingaboat, throwing a ball, or paddling
a boat). As objects increase in speed they possess more energy (e.g. ball rolling down aAssapment BoundanAssessment does not include

Science and Engineering
Practice

Constructingexplanations: A Thefasteragivenobjectis moving,the more energyit
A Use evidence (e.g., possesses.
measurementspbservations,
patterns) to construct an
explanation.

Patterns:

A Patterns can be used as
evidence to support an
explanation.
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I Energy (PS3)

4.PS3.2Mlake observationsto provide evidencethat energycanbe transferredfrom placeto placeby sound,light, heat, and electric

currents.

transferringandtransformingenergy.

ClarificationStatement:Light,heat, sound,and electriccurrentstransferenergy. Example®f this canincludesoundfrom aradio, light from a flashlight, the
Qin heating a window pane, and currents to electronic devices. When energy is transferred it can stay in the same forgedoomamssessment
Boundary: Assessment does not include quantitative measurementnefgy or the difference between

Planningand CarryingOut

Investigations:

A Make observations to produce
data to serve as the badier
evidence for an explanatioof a
phenomena or test a design
solutions.

Science and Engineering
Practice
A

> 2

Energycanbe movedfrom placeto placeby movingobjectsor through
sound, light, or electric currents.

Energyis presentwheneverthere aremovingobjects,sound, light,

or heat.

Whenobjectscollide,energycanbe transferredfrom one object to
another, thereby changing their motion. In such collisions, some engq
is typically also transferred to the surrounding air; as a result, the air
gets heated and sound is produced.

Light alsotransfersenergyfrom placeto place.
Energycanalsobe transferredfrom placeto placeby electric
currents, which can then be used locally to produce motion,
sound,heat, or light.

Energyand Matter:

A Energycanbetransferredin
various ways and between
objects.
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I Energy (PS3)

4.PS3.Askquestionsand predict outcomesabout the changesn energythat occurwhen objectscollide.

Clarification StatementCollisions include any interactions betweealnjects when they come in contact with one another and transfer endggyphasisson
the changein energydueto the changein speed,not forces,asobjectsinteract. AssessmenBoundary:Assessment
doesnot includequantitativemeasuref changesn the speedof an object(accelerationpr quantitativemeasurement®f energy.

AskingQuestions:

A Ask questions that can be
investigated and predict
reasonableoutcomesbasedon
patterns such as cause and effeci
relationships.

February 2020

Science and Engineering Practice
A

> D

Energycanbe movedfrom placeto placeby movingobjectsor through
sound, light, or electric currents.

Energyis presentwheneverthere are movingobjects,sound light, or hed.
When objects collide, energy can be transferred from one object to
another, thereby changing their motion. In such collisions, some engrgy
typicallyalsotransferredto the surroundingair; asaresult, the air gets
heated and sound igroduced.

Whenobjectscollide, the contactforcestransferenergysoasto

changethe 2 6 2 SnotibrEE.Q

Energyand Matter:

A Energy can be
transferredin various
ways and between
objects.
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Energy (PS3)

4.PS3.4Apply scientificideasto design,test, andrefine adevicethat convertsenergyfrom oneform to another.*

ClarificationStatement: Example®f devicescouldincludemousetrapcars;rubberbandpoweredvehiclesglectriccircuitsthat convert

electricalenergyinto light, sound,or motion energyof a vehicle;and a passivesolarheaterthat convertslight into heat. Example®f constraints could include

the materials, cost, or time to design the devigessessment BoundaryN/A

Science and Engineering Practice

DesigningSolutions:
A Applyscientificideasto solve
designproblems.

February 2020

Energycanbetransferredfrom placeto placeby electriccurrents, which
canthen be usedlocallyto producemotion, sound,heat,or light. The
currents may have been produced to begin with by transforming the
energy of motion into electrical emgy.

Theexpressiora LINE R yz8 Rypidalyrefersto the conversiorof stored
energy into a desired form for practical use.

Possiblesolutionsto a problemarelimited by availablematerialsand
resources (constrainjDifferent proposals for solutions can be compared
the basis of how well each one meets the specified criteria for success 0
how well each takes the constraints irsecount.

Thesucces®f adesignedsolutionis determinedby consideringhe desired
features of a solution (criteria).
Engineersmproveexistingtechnologiesr developnewones.

Energyand Matter:

A Energy can be
transferredin various
ways and between
objects.
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Waves and Their Applications in Technologies for Information Transfer (PS4)

4.PS4.1Developandusea model of wavesto describepatternsin terms of amplitude andwavelength,andto showthat wavescan
causeobjectsto move.

Clarification Statement: Example®f modelscouldincludediagramsanalogiesand physicalmodelsusingitems like stringedbeads,rubber bands, or yarn to
illustrate wavelength and amplitude of waves. Examples of wave patterns that cause objects to move up and down or fdmtddsidclude the vilating
patterns associated with sound, the vibrating patterns of seismic waves produced by earthquakes.

AssessmenBoundary:Assessmentoesnot includeinterferenceeffects,electromagnetiavaves non-periodicwavesor quantitativemodels

of amplitudeandwavelength.

Science and Engineering Practice

Developingand UsingModels: A Waveswhichareregularpatternsof motion, canbe madein water by Patterns:

A Develop a model using an disturbing the surface. A Similaritiesanddifferences in
analogyexample or abstract A Whenwavesmoveacrosghe surfaceof deepwater, the water goes up and patterns can be used to sort
representation to describe a down in place; there is no net motion in the direction of the wave except and classify designed
scientific principle. when the water meets a beach. products.

A Wavesof the sametype candiffer in amplitude(heightof the wave) and
wavelength (spacing between wave peaks).

4.PS4.Developa modelto describethat light reflectingfrom objectsand enteringthe eyeallows objectsto be seen.

ClarificationStatement:Modelswouldidentify componentssuchasthe sourceof the light, objectsthat are seen,the path of the light, andthe eye. Models coulf
be used to investigate what happens when one of the components changes (Example: Close the eyes, block the light, bedigimgath) Assessment
Boundary: Assessment does not include knowledge of specific colors reflectedeamd the cellular

mechanism®f vision,or how the retinaworks.

Science and Engineering Practice

Developingand UsingModels: A Anobjectcanbe seenwhenlight reflectedfrom its surfaceentersthe eyes. | Causeand Effect:
A Developamodelto describe A Cause and effect
phenomena. relationshipsareroutinely
identified.
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Waves and Their Applications in Technologies for Information Transfer (PS4)

4.PS4.35enerateand comparemultiple solutionsthat usepatternsto transferinformation.*

black and white to send information about a picture, QR codes, barcodes, and using Morse code to sémséssiment
Boundary:Assessmendoesnot includecreatingor writing digitalcode.

ClarificationStatement: Example®f solutionscouldincludedrumssendingcodedinformationthroughsoundwavesusingagridofM Q& R n Q& NXB L

Science and Engineering Practice

DesigningSolutions: A Digitizedinformation canbe transmitted overlongdistanceswithout

A Generateandcomparemultiple significant degradation.
solutionsto a problembasedon A Hightechdevicessuchascomputersor cellphones,canreceiveand decode
how well they meet the criteria an informationt convert it from digitized form to voiazeand viceversa.

constraints of the desigsolution. | A Differentsolutionsneedto betestedin orderto determinewhichof them
bestsolvesthe problem,giventhe criteriaandthe constraints.

Patterns:

A Similaritiesanddifferences in
patterns can be used to sort
and classify designed
products.

From Molecules to Organisms: Structure and Processes (LS1)

reproduction.

4.L.S1.1Constructanargumentthat plants and animalshaveinternal and external structuresthat function to supportsurvival,growth, behavior, and

AssessmenBoundary: Assessmerislimited to macroscopistructureswithin plantandanimalsystems.

ClarificationStatement: Example®f structurescouldincludethorns, stems,roots, coloredpetals,heart, stomach Jung,brain,andskin.

Science and Engineering Practice

Engagingn Argumentfrom Evidence: | A Plantsandanimalshaveboth internalandexternalstructuresthat serve
A Construct an argument with various functions in growth, survival, behavior, aegroduction.

evidencedata,and/or amodel.

Structureand Function:

A Substructurehaveshapes
and parts that serve
functions.
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From Molecules to Organisms: Structure and Processes (LS1)

4.1.S1.2)Jseamodelto describethat animalsreceivedifferent types of information throughtheir sensesprocessthe information in their brain, and respond
to the information in different ways.

Clarification StatementEmphasis is on systems of information transfer. Examples of response to stimuli include a dog is hot and lies in theaiétdesars
anoiseandrunsaway, anda personiscoldsothey put on ajacket.AssessmenBoundary:Assessmentoesnot include the mechanisms by which the brain
stores and recalls information or the mechanisms of how sensory receptors function.

Science and Engineering Practice

Developingand UsingModels: A Different sense receptors are specialized for particular kinds of Systemsand SystemModels:

A Use a model to test interactions information, whichmaybethenprocessedythel y A Yhrain.Q a A A systemcan be described ir
concerning the functioning of | A Animalsareableto usetheir perceptionsandmemoriesto guide their terms of its components ang
natural system. actions. their interactions.

E a r t Pla@esin the Universe (ESS1)

4.ESS1.1dentify evidencefrom patternsin rock formations and fossilsin rock layersto support an explanationfor changesn a landscape over time.

ClarificationStatement: Example®f evidencefrom patternscouldincluderocklayerswith marineshellfossilsaboverock layerswith plant fossils and no shellq
indicating a change from land to water over time; and a canyon with different rock layers in the walls and a river imotime inglicating that over time a river
cut through the rockAssessment BoundaryAssessment doasot include specific knowledge or memorization of specific rock formation and layers.
Assessment is limited to relative time.

Science and Engineering Practice

Constructingexplanations: A Localregional,andglobalpatternsof rockformationsreveal Patterns:

A Identify the evidence that changes over time due to earth forces, such as earthquakes. A Patterns can be used as
supportsparticularpointsin an A Thepresenceandlocationof certainfossiltypesindicatethe orderin which evidence to support an
explanation. rock layers were formed. explanation.
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E ar t Systems (ESS2)

erosion.

4. ESS2.Planand conductinvestigationson the effectsof water, ice,wind, and vegetationon the relative rate of weatheringand

ClarificationStatement: Example®f variablesto test couldincludeangleof slopein the downhillmovementof water, amountof vegetation, speed of wind,
relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow
AssessmenBoundary: Assessmerislimited to asingleform of weatheringor erosion.

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A With guidance, plan and conduct
aninvestigationwith peers.

A

Rainfallhelpsto shapethe landandaffectsthe typesof livingthings found
in aregion. Water, ice, wind, living organisms, and gravity break rocks,
soils, and sediments into smaller particles and move them around.

Causeand Effect:

A Cause and effect relationshiy
are routinely identified,
tested,andused to explain
change.

4.ESS2.2nalyzeandinterpret datafrom mapsto describepatternsof 9 | NXe&t@e3.

ClarificationStatement:Mapscanincludetopographicmapsof 9 | NJarid énd oceanfloor, aswell asmapsof the locationsof mountains,
continentalboundariesyolcanoesandearthquakesAssessmenBoundary: N/A

Science and Engineering Practice

Analyzingand Interpreting Data:

A Analyzeandinterpret datato
make sense of phenomena using
logicalreasoning.

Do Do D

Thelocationsof mountainrangesdeepoceantrenches,oceanfloor
structures, earthquakes, and volcanoes occur in patterns.

Most earthquakesandvolcanoesccurin bandsthat are often along the
boundaries between continents and oceans.

Major mountainchainsform insidecontinentsor neartheir edges.
Mapscanhelplocatethe differentlandandwater featureswhere people
live and in other areas of Earth.

Patterns:

A Patterns can be used as
evidence to support an
explanation.

February 2020

41



O Oklahoma Academic Standards for Science 4 Grade

Earth and Human Activity (ESS3)

4. ESS3.Dbtainandcombineinformation to describethat energyand fuelsare derived from renewableand non-renewableresources
andhow their usesaffectthe environment.

ClarificationStatement: Example®f renewableenergyresourcesouldincludewind energy water behinddams,andsunlight;non-
renewableenergyresourcesare fossilfuelsandfissilematerials.Example®f environmentaleffectscouldincludelossof habitatdueto dams, loss of habitat duq
to surface mining, and air pollution from burning of fossil fulssessment BoundaryiN/A

Obtaining, Evaluating, and A Energyandfuelsthat humansuseare derivedfrom naturalsources, and Causeand Effect:
Communicatingnformation: their use affects the environment in multiple ways. A Cause and effect relationshig
A Obtain and combine information | A Someresourcesarerenewableovertime, andothersare not. are routinely identified,

from books and othereliable tested,andused to explain

mediato explain change.

phenomena.

4 ESS3.&enerateand comparemultiple solutionsto reducethe impactsof natural Earthprocesse®n humans.*

ClarificationStatement: Example®f solutionscouldincludedesigningan earthquakeresistantbuilding,improvingmonitoring of volcanic activity, and
constructing waterways for flood water8ssessment BoundaryAssessment is lingtl to earthquakes, floods, tsunamis, and
volcaniceruptions.

Science and Engineering Practice

DesigningSolutions: A Avarietyof hazardgesultfrom naturalprocessege.g.,earthquakes, Causeand Effect:

A Generateandcomparemultiple tsunamis, volcanic eruptions). A Cause and effect
solutionsto aproblembasedon A Humanscannoteliminatethe hazardsout cantake stepsto reduce their relationshipsareroutinely
how well they meet the criteria an impacts. identified and used to
constraints of the desigsolution. A Testingasolutioninvolvesinvestigatinghow well it performsundera range explain change.

of likely conditions.
A Engineers improve existing technologies or develop new ones to increas

their benefits,to decreaseknownrisks,andto meetsocietaldemands.
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5TH GRADE (5)

Matter and Its Interactions (PS1)

5.PS1.Developamodelto describethat matter is madeof particlestoo smallto be seen.

Clarification StatementExamples of evidence that could be utilized in building models include adding air to expand a basketball, congresaisginge,
dissolvingsugarin water, andevaporatingsaltwater. AssessmenBoundary: Assessmentloesnot include atomic scale mechanism of evaporation and
condensation or defining the unseen patrticles.

Science and Engineering

Practice
Developingand UsingModels: A Matter of anytype canbe subdividednto particlesthat aretoo small to see, | ScaleProportion,and Quantity:
A Developamodelto describe but even then, the matter still exists and can be detected by other means| A Naturalobjectsexistfrom
phenomena. A A model showing that gases are made from matter particles that are too the very small to the

small to see and are moving freely around in space can explain many immensely large.
observationsjncludingthe inflation and shapeof a balloon;the
effectsof air on largerparticlesor objects.

5.PS1.Measureand graphquantitiesto provide evidencethat regardlessof the type of changethat occurswhen heating, cooling,or
mixing substancesthe total weight of matter is conserved.

Clarification Statement:Examples of reactions or changes could include phase changes, dissolving, and mixing that forms new substances. Measnref§
be organizedn tables,charts,andgraphsandcanbe usedasevidencethat weightis conserved AssessmenBoundary:
Assessmemdoesnot includedistinguishingpetweenmassandweight.

Science and Engineering
Practice

ScaleProportion,and Quantity:

A Standard units are used to
measureanddescribe
physical quantities such as
weight, time, temperature,
andvolume.

Use Mathematics andComputational . . ) .
Thinking: A Theamount(weight)of matter is conservedvhenit changegorm, even in

transitions in which it seem® vanish.

A Nomatter what reactionor changein propertiesoccurs the total weight
of the substances does not change. (Boundary: Mass and weight are not
distinguished at this grade level).

A Represent data in graphical
displays (bar graphs, pictograph
and/or pie charts) to reveal
patterns that indicate
relationships.
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Matter and Its Interactions (PS1)

5.PS1.3Viake observationsand measurementdo identify materialsbasedon their properties.

evaporationandcondensation.

Clarification StatementObservations can be based on direct experiences with materials and comparisons of materials. Examples of mateidaistified
couldincludepowders (e.g.bakingsoda,cornstarch sugar) metals,minerals,andliquids. Example®f propertiescouldinclude color, hardness, reflectivity,
electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not ineendeddentifiable propertyAssessment
Boundary: Assessment does not include density or distinguishing mass and weight. At this grade level, mass and weight are nehdistisugdiino attempt i
made to define the unseen particles or explain #temic-scale mechanism of

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Make observations and
measurements to produce data tq
serve as the basfer evidencefor
anexplanationof a
phenomenon.

A Measurements of a variety of properties can be used to identify material
(Boundary: At this grade level, mass and weight are not distinguisimed,
no attemptis madeto definethe unseenparticles or ex@in the atomie
scale mechanism of evaporation acohdensation.)

ScaleProportion,and Quantity:
A Standard units are used to
measure and describe
physical quantities such as

weight,time, temperature,
andvolume.

5.PS1.4£Conductaninvestigationto determinewhether the mixing of two or more substancesesultsin new substances. I

ClarificationStatement: Example®f interactionsformingnew substancesanincludemixingbakingsodaandvinegar.Example®f interactions not forming ne\|
substances can include mixing baking soda and wAgsessment BoundaryiN/A

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Conduct arinvestigation
collaborativelyto producedata to
serve as the basis for evidence,
using fair tests in which variables
are controlled and the number of
trials
considered.

A Whentwo or moredifferent substancesre mixed,anew substance with
different propeties may be formed.

Causeand Effect:

A Cause and effect relationshiy
are routinely identified,
tested,andused to explain
change.
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Motion and Stability: Forces and Interactions (PS2)

5.PS2.1Supportan argument,with evidence that Earth'sgravitationalforce pulls objectsdownward toward the centerof the earth.

Clarification Statementd 52 gy 6 NR¢é¢ A& | f20Ff RSAONALIIA2Yy 2F (GKS RANBOGAZ2Y taheed
force on them that point toward the centerof the Earth,a R 2 ¢ y & EviNdRaeduldbe drawnfrom diagramsmodels,and data that are providedissessment]
Boundary:Mathematical representation of gravitational force is not assessed.

Science and Engineering Practice

A Thegravitationalforce of Earthactingon anobjectnear9 I NI K Q & Causeand Effect:
adzNF I OS Liz ta GKIG 202S0G G261+ NR|A Cause and effect relationshiy
are routinely identified,
tested,andused
to explainchange.

Engagingn Argumentfrom Evidence:
A Construct and/or support an
argumentwith evidencedata,
and/or amodel.

Energy (PS3)

5.PS3.UUsemodelsto describethat energyin I Y A Yfboll @sRdfor body repair, growth, motion, andto maintain body warmth) was
onceenergyfrom the Sun.

ClarificationStatement: Example®f modelscouldincludediagramsandflow-charts.AssessmenBoundary: Assessmentioesnotinclude
cellularmechanism®f digestiveabsorption.

Developingand UsingModels: A Theenergyreleasedrom food wasonceenergyfrom the Qunthat was Energyand Matter:
A Usemodelsto describe captured by plants in the chemical process that forms plant matter (from| A Energycanbe transferred in
phenomena. air and water). various ways and between
A Foodprovidesanimalswith the materialsthey needfor bodyrepair and objects.
growth, energy they need to maintain body warmth and for
motion.
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I From Molecules to Organisms: Structure and Processes (LS1) I

5.LS1.1Supportanargumentthat plants get the materialsthey needfor growth chiefly from air and water.

Science and Engineering Practice

Engagingn Argumentfrom Evidence:
A Support an argument with
evidencedata,or amodel.

Clarification StatementWhile energy for plant growth comes from ti8an, material for plant growth comes chiefly from air and water, not ftbesoil.
Emphasiss on the ideathat plant matter comesmostlyfrom air andwater, not from the soil. AssessmenBoundary: Doesnot
includemolecularexplanationf photosynthesis.

Theenergyreleasedrom food wasonceenergyfrom the unthat was
captured by plants in the chemical process that forms plant matter (from
air and water).

Plants acquire their material for growth chiefly from air and water.

Energyand Matter:
A Matter is transported into,
out of, andwithin systems.
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I Ecosystems: Interactions, Energy, and Dynamics (LS2) I

5.LS2.Developamodelto describethe movementof matter amongplants, animals,decomposersandthe environment.

ClarificationStatement: Emphasiss on the ideathat matter in systemscyclesamongliving and nonlivingthings(air, water, decomposed materiali soil).
Example®f systemsouldincludeorganismsgcosystemsandthe Earth. AssessmenBoundary: Assessmenoesnot
includephotosynthesi®r molecularexplanations.

Science and Engineering Practice

Developingand UsingModels:
A Developamodelto describe
phenomena.

A

Do oD B P D

Thefood of almostanykind of animalcanbe tracedbackto plants.
Organismarerelatedin food websin whichsomeanimalseat plants for food
and other animals eat the animals that eat plants.

Some organisms, such as fungi and bacteria, break downatgatisms
(both plantsor plantspartsandanimals)andtherefore operate as
GRSO2YL2aSNRADE
Decompositioreventuallyrestores(recyclessomematerialsbackto the
soil.

Organismgansurviveonlyin environmentsin whichtheir particular needs
are met.

Ahealthy ecosystem is one in which multiple species of different tapes
eachableto meettheir needsin arelativelystableweb of life.
Newlyintroducedspeciescandamagethe balanceof anecosystem.

Matter cyclesbetweenthe air andsoilandamongplants,animals, and
microbes as these organisms live and die.
Organism®btaingasesandwater from the environment,and
releasewastematter (gasJiquid, or solid)backinto the environment.

Systemsand SystemModels:

A A systemcan be described ir]
terms of its components anj

their interactions.
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Ecosystems: Interactions, Energy, and Dynamics (LS2)

5.LS2.2Jsemodelsto explainfactorsthat upsetthe stability to localecosystems.

ClarificationStatement: Explanatorymodelscanincluderepresentationsof relationshipsbetweenandamongorganismspr simulationscan be used to predict
K2g FFIOG2NR YAIKG AYLIOG Iy SO2aeadSyo ClFOl2NE ghtkKlF G dzLlJaSd |y SOz2ae
humandevelopmentandremovalof predators.AssessmenBoundary: Doesnot includemolecularexplanations.

Science and Engineering Practice

Developingand UsingModels: A Organismgansurviveonlyin environmentsin whichtheir particular needs | Systemsand SystemModels:
A Developamodelto describe are met. A A systemcan be described i
phenomena. A A healthy ecosystem is one in which multiple species of different tgpes terms of its components a
eachableto meettheir needsin arelativelystableweb of life. their interactions.

Newlyintroducedspeciesandamagethe balanceof anecosystem.

E a r t Pla@esin the Universe (ESS1)

5.ESS1.$upportan argumentwith evidencethat differencesin the apparentbrightnessof the Sun comparedto other starsisdueto

their relative distancesfrom Earth.

ClarificationStatement: Example®f scalecouldincluderelative distanceof specificstarsto Earth.Evidencdo supportargumentscouldcome from data or
models. Examples of stars include Polaris, Sirius, and Betelgasessment BoundaryAssessment is limited to relative

distancesnot sizeof stars.Assessmentoesnot includeother factorsthat affectapparentbrightnesqsuchasstellarmassesage,stage).

Science and Engineering Practice

Engagindn Argumentsfrom Evidence: | A TheSQunisa starthat appearsbrighterthan other starsbecausei is closer ScaleProportion, and Quantity:

A Support an argument with to Earth. A Naturalobjectsexistfrom
evidencedata,or amodel. A TheQunisastarthat appeardargerthan other starsbecausst is closer the very small to the
to Earth. immensely large.

A Starsrangegreatlyin their distancefrom Earth.
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E a r t Pla@esin the Universe (ESS1)

5.ESS1.Representdatain graphicaldisplaysto revealpatterns of daily changesn the length and direction of shadows,in addition to
different positionsof the Sun, Moon, and starsat different times of the day, month, andyear.
ClarificationStatement: Example®f patternscouldincludethe positionandmotion of Earthwith respectto the Sun, and selectedstarsthat arevisibleonlyin

particularmonthsor the positionof the Moonwith respectto the Sun andEarth.AssessmenBoundary: Assessmendoes
not includecausef season®r labelingspecificphasef the Moon.

Analyzingand Interpreting Data: A The orbits of Earth around theun and of theMoon around Earth, together | Patterns:

A Represent data in graphical with the rotation of Earth about an axis between its North and South polg A Similarities and differences if
displays (bar graphs, pictographs cause observable patterns. These include: day and night; daily changes patterns can be used to sort,
and/or pie charts) to reveal length and direction of shawlvs; and differenpositionsof the Sun, Moon, classifycommunicate, and
patterns that indicate andstarsat different timesof the day, month, and year. analyze simple rates of chan
relationships. for natural

phenomena

E a r t Systams (ESS2)

5.ESS2.Developa modelto describewaysthe geospherebiosphere,hydrosphere,and/or atmosphereinteract.

ClarificationStatement: Thegeospherehydrosphereatmosphere andbiosphereare eacha system Example®f systeminteractionscould includehe influence
of the oceanon ecosystemslandformshape ,andclimate;the influenceof the atmosphereon landformsandecosystems through weather and climate; and tif
influence of mountain ranges on winds and clouds m &tmosphere. Assessment Boundary:
Assessmernislimited to the interactionsof two systemsat atime.

Science and Engineering Practice

Developingand UsingModels: 9 I NIn&aisiistemsarethe geospherehydrosphereatmosphere, and Systemand SystemModels:

A Developamodelusingan biosphere. ) A A systemcan be described ir
example to describe Thesesystemdnteractin multiple waysto affect9 | NJBuKaRe terms of its components anj
phenomena. materials and processes. their interactions.

Theoceansupportsa varietyof ecosystems&ndorganismsshapes
landforms, and influences climate.

Windsandcloudsin the atmospherenteractwith landformsto
determine patterns of weather.

S
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E ar t Systems (ESS2)

5.ESS2.Pescribeand graphamountsof saltwater and freshwaterin variousreservoirsto provide evidenceabout the distribution of
water on Earth.

Clarification Statement: Descriptionouldincludecomparisonsisinggraphs,charts,and tables.Quantitiescouldincludepercentagestotal volume, and
amounts. Emphasis is on using amounts or percentages of water to make comparisons. No attempt to calculate percentadeesrahdeldssessment
Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, groundwater, andcpataps, and does noicludethe atmosphere Onlyatiny fractionis
in streamslakes,wetlands,andthe atmosphere Assessmenshouldnot includecirclecharts

(piecharts)or calculationof percentages.

Science and Engineering Practice

Using Mathematics and Computationj A Nearlyallof 9 | NJvEil@dewaterisin the ocean. ScaleProportion,and Quantity:

Thinking: A Mostfreshwaterisin glaciersor underground:only atiny fractionisin A Standardunitsare usedto

A Describeandgraphquantities streams, lakes, wetlands, and the atmosphere. measure and describe
such as area and volume to physicahuantitiessuchas
address scientific questions. weightandvolume.

Earth and Human Activity (ESS3)

5.ESS3.Dbtainand combineinformation about waysindividual communitiesusescienceideasto protectthe 9 | NJXe&or&sand

environments.

ClarificationStatement: Example®f informationmightincludethe useof naturalfertilizersor biologicalpestcontrol by farmers,replanting

treesafter cuttingthem by the loggingindustry,andthe institution of recyclingprogramsin cities. AssessmenBoundary:Assessmenis limited to one human
interaction at a time.

Science and Engineering Practice

Obtaining, Evaluating, and A Humanactivitiesin agriculture industry,andeverydaylife havehad major Systemand SystemModels:

Communicatingnformation: effects on the land, vegetation, streams, ocean, aiig even outer space. | A A systemcan be described in

A Obtain and combine information .dzi AYRAQGARdAzZ-Efa YR O2YYdzyAlASa terms of its components anj
from booksand/or other reliable resources and environamts. their interactions.

media to explain phenomena or
solutions to a
designproblem.
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6™ GRADE (6)

Matter and Its Interactions (PS1)

6.PS1.Developamodelthat predictsand describeschangesn particle motion, temperature, and state of a pure substancewhen
thermal energyis addedor removed.

Clarification StatementEmphasis is on qualitative moleculavel models of solids, liquids, and gases to show that adding or removing themerglyincrease
or decreaseskineticenergyof the particlesuntil achangeof state occurs.Example®f modelscouldincludedrawings and diagrams. Examples of particles co
include molecules or inert atoms. Examples of pure substances cmildie watercarbon dioxide,
andhelium.AssessmenBoundary: Theuseof mathematicaformulasisnotintended

Science and Engineering Practice

Developingand UsingModels:
A Develop a model to predict
and/or describephenomena.

A

Gases and liquids are made of molecules or inert atoms that are moving
aboutrelativeto eachother. In aliquid, the moleculesare constantly in
contact with others; in a gas, they are widely spaced except when they
happen to collide. In a solid, atoms are closely spaced and may vibrate i
position but do not change relatiiecations.

The changesof state that occur with variations in temperature or
pressurecanbe describedand predictedusingthesemodelsof matter.

¢KS GSNY aKSIF(G¢ la dzaSR Ay SOSNE
(the motion of atomsor moleculeswithin a substancepndthe transferof

that thermal energy from one objectto another.In science, heat is used onl
for this second meaning; it refers to the energy transferred due to the
temperature difference between two objects.

The temperature of a system is proportional to the average internal kinet
energyand potential energyper atom or molecule(whichever is the

F LILINBLINR F G§S o0dzAft RAy3 of 201 F2NJ i
relationship depend on the type of atoor molecule and the interactions
among the atoms in the material.

¢SYLISNFGdZNBE A& y2id ' RANBOUG YShea
total thermalenergy(sometimescalledthe total internal energy) of a system
depends jointly on the temperaturehe total

numberof atomsin the system,andthe state of the material.

Causeand Effect:
A Cause and effect relationshig
are routinely identified,
tested,andused to explain

change.
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6.PS3.Apply scientificprinciplesto design,construct,andtest adevicethat either minimizesor maximizeshermal energytransfer.*

Energy (PS3)

ClarificationStatement: Example®f devicescouldincludeaninsulatedbox, a solarcooker,anda Styrofoamcup. Careshouldbe takenwith devices that
concentrate significant amounts of energy, e.g. conduction, convection, and/or radiatigessment BoundarAssessment

doesnot includecalculatingthe total amountof thermalenergy.

Science and Engineering Practice

DesigningSolutions:

A Apply scientific ideas or principles
to designconstruct, and test a
design of an object, tool, process,
or system.

> P >

Temperatureisameasureof the averagekineticenergyof particles of
matter.

The relationship between the temperature and the total energy of a syste
dependson the types,states,andamountsof matter present.

Energyis spontaneouslyransferredout of hotter regionsor objects and

into colder ones.

Themore preciselyadesignil | Actit€idandconstraintscanbe

defined, the more likely it is that the designed solution will be
successful.

Specification of constraints includes consideration of scientific princplds
other relevantknowledgethat islikelyto limit possiblesolutions.
Asolutionneedsto be tested,andthen modified on the basisof the test
results in order to improve it.

Therearesystematigrocessegor evaluatingsolutionswith respect

to how well they meetcriteriaand constraintsof a problem.

Energyand Matter:
A The transfer of energy can b{
trackedasenergyflows
through a designed or naturg
system.
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I Energy (PS3) I

6.PS3.4lananinvestigationto determinethe relationshipsamongthe energytransferred,the type of matter, the mass,andthe change in the average
kinetic energy of the particles as measured by the temperature of the sample.

ClarificationStatement: Example®f experimentscouldincludecomparingfinal water temperaturesafter different masseof icemeltedin the same volume of
water with the same initial temperature, the temperature change of samples of different materials with the same massa@mtlwyheat in the environment
or the same material witllifferent masses when a specific amount of energy is addegkessment BoundaryAssessment does not include calculating the
total amount of thermal energy transferred.

Science and Engineering Practice

Planningand CarryingOut

Investigations:

A Plananinvestigatiorindividually
and collaboratively, and in the
design: identify independent and
dependent variables and controls
what tools are needed to do the
gathering, how measurementsill
berecorded, ad how many data
are needed to support a
claim.

A
A
A

Temperatureisameasureof the averagekineticenergyof particles of

matter.

The relationship between the temperature and the total energy of a syste
dependson the types,states,andamountsof matter present.

Theamountof energytransferneededto changethe temperatureof a

matter sample by a given amount depends on the nature of the matter, t
size of the sample, and the environment.

ScaleProportion,and Quantity:

A Proportional relationship
(e.g, speed as the ratio of
distance traveled to time

taken) among different types

of quantitiesprovide
information about the

magnitude of properties and

processes.
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Waves and Their Applications in Technologies for Information Transfer (PS4)

6.PS4.Developanduseamodelto describethat wavesare reflected, absorbed,or transmitted through variousmaterials.

Clarification StatementEmphasis is on both light and mechanical waves. Examples of modelénoctudig drawings, simulations, and written descriptions
of light waves through a prism, mechanical waves through gas vs. liquids vs. solids, or sound waves through different AssdissmsenBoundary:

Assessmenis limited to qualitativeapplicationgpertainingto electromagnetiandmechanicalvaves.

Science and Engineering Practice

Developingand UsingModels: Asoundwaveneedsa mediumthroughwhichit istransmitted.

A Developanduseamodelto When light shines on an object, it is reflected, absorbed, or transmitted
describe phenomena. throughthe object,dependingonthe 2 6 2 Sr@téri@land the frequency
(color) of the light.

A Thepaththat light cantravel canbe tracedasstraightlines,except at
surfaces between different transparent materials (e.qg., air and water, ai
and glass) where the light path bends.

A Awavemodelof light is usefulfor explainingbrightnesscolor,and the
frequencydependent bending of light at a surfabetween media.
However, because light can travel through space, it cannot be a matter
wave, like sound or water waves.

> P

Structureand Function:

A Structures can be designed tq
serveparticularfunctions by
taking into account properties
of different materials and how
materials can be shaped and
used.
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From Molecules to Organisms: Structure and Processes (LS1)

6.LS1.XLonductaninvestigationto provide evidencethat living thingsare madeof cells;either one cell or manydifferent numbers

andtypesof cells.

ClarificationStatement: Emphasiss on developingevidencethat livingthingsare madeof cells,distinguishingbetweenlivingand non-living things, and
understanding that living things may be made of one cell or many and variedAcdbsssment BoundaryAssessment does not include identification of speq
cell types and should emphasize the use of evidence from investigations.

Science and Engineering Practice

Planningand CarryingOut A Alllivingthingsare madeup of cells,whichisthe smallestunit that can be ScaleProportion,and Quantity:
Investigations: said to be alive. A Phenomena that can be
A Conduct an investigation to A Anorganismmayconsistof one singlecell (unicellularjor many observedat one scalemay
produce data to serve as the different numbers and types of cells (multicellular). not be observable at
basisfor evidencethat meets anotherscale.
the goalsof aninvestigation.

6.LS1.Developandusea modelto describethe function of a cellasa whole and waysparts of cellscontribute to the function.

ClarificationStatement: Emphasiss on the cellfunctioningasawhole systemandthe primaryrole of identified partsof the cell, specifically the nucleus,
chloroplasts, mitochondria, cell membrane, and cell wallher organelles can be introduced while covering tuiscept.

AssessmenBoundary: Assessmenof organellestructure/functionrelationshipdimited to cellwall and cellmembrane. Assessmenof other organelles is
limited to their relationship to the whole cell. Assessment does not include biochemicaldngadf cell or cell parts.

Science and Engineering Practice

Developingand UsingModels: A Within cells,specialstructuresare responsibleor particularfunctions, and | Structureand Function:
A Developanduseamodelto the cell membrane forms the boundary that controls what enters and lea] A Complex and microscopic
describe phenomena. the cell. structures and systems cana

visualized, modeled, and us
to describe how their functio
dependson therelationships
amongits

parts.
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From Molecules to Organisms: Structure and Processes(LS1)

6.LS1.3Jsean argumentsupportedby evidencefor how the body is a systemof interacting subsystemsomposedof groupsof cells.

ClarificationStatement:Emphasiss on the conceptualunderstandinghat cellsform tissuesandtissuesform organsspecializedor particular body functions.
Examples could include the interaction of subsystems within a system and the rfamotbning of those systems.

AssessmenBoundary: Assessmentioesnot includethe mechanisnof onebody systemindependentof others.Assessmenislimited to the

circulatory excretory,digestive respiratory,muscularandnervoussystems.

Science and Engineering Practice

Engagingn Argumentfrom Evidence: | A Inmulticellularorganismsthe bodyis a systemof multiple interacting Systemsand SystemModels:

A Use an oral and written argument subsystems. These subsystems are groups of cells that work together tg A Systems may interact with
supported by evidence to support| tissues and organs that are specialized for particular Hodgtions. other systems; they may hav
or refute anexplanationor a subsystemsandbe a part of
modelfor a larger complexsystems.
phenomenon.

|
6.LS1.8atherand synthesizenformation that sensoryreceptorsrespondto stimuli by sendingmessageso the brain for immediate

behavioror storageasmemories.

ClarificationStatement: Examplesncludereceptorsin the eyethat respondto light intensityand color;receptorsin hair cellsof the inner ear thatdetect
vibrationsconductedfrom the eardrum;taste budsthat detectchemicalqualitiesof foodsincludingsweetnessbitterness,sourness, saltiness, and umami
(savory taste); and receptors in the skin that respond to variations in presfgeessment Boundary¢ KS  44S3aYSyd &aK2dz R LIN
abilitiesto provide a basic and conceptual explanation of the process. Assessment does not include
mechanismgor the transmissiorof thisinformation.

Science and Engineering Practice

Obtaining,Evaluating, and A Each sense receptor responds to different inputs (electromagnetic, Causeand Effect:

Communicatingnformation: mechanicalchemical) fransmittingthem assignalghat travelalong nerve | A Cause and effect

A Read and comprehend grade cells to the brain. The signals are then processed in the brain, resulting i relationshipsmaybe used to
appropriate complex texts and/or immediate behaviors or memories. predict phenomena in
other reliable media to summarizg natural systems.
andobtain scientific and technical
ideas.
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E a r t Pla@esin the Universe (ESS1)

6.ESS1.Constructa scientificexplanationbasedon evidencefrom rock strata for how the geologictime scaleis usedto organize
9 I NJXjesleyichistory.

ClarificationStatement: Emphasiss on analysef rockformationsandfossilsthey containto establishrelativeagesof majoreventsin9 | NJi K Q &
explanations can include models to study the geologic time s@aleessment BoundanAssessment does not include
recallingthe namesof specificperiodsor epochsand eventswithin them.

KA 3

Constructingexplanations:

A Construct an explanation based o
valid and reliable evidence
obtained from a variety of sourceg
6AYyOf dzRAY 3 & dzR
investigations, models, theories,
simulations, peer reviewgndthe
assumptiorthat theories and laws
that describe the natural world
operate today as they did in the
past, and will
continueto do soin the future.

Science and Engineering Practice
A

Thegeologidime scaleinterpretedfrom rock strataprovidesaway to
2NHI yAT S 9FNIKQE KA&UG2NRBO
Analyse®f rockstrataandthe fossilrecordprovideonlyrelative dates,
not an absolute scale.

ScaleProportion,and Quantity:
A Time, space, and energy

phenomena can be observeq

at variousscales using

models to study systems tha

are too large or too small.
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E ar t Systems (ESS2)

6.ESS2.Developa modelto describethe cyclingof9 | NIn#&te@idsandthe flow of energythat drivestheseprocesseswithin and
among9 I NByktedss.

Clarification StatementEmphasis is on how energy from tBizy’ | Y R 9 | NI K Q Prodédes that yaiisd pliyskalan® thadnita changes to matd
within and between the geosphere, hydrosphere, atmosphere, and biosplietamples of processes could include meltargstallizationweathering,
deformation,and sedimentationwhichacttogetherto form andchangerocksand mineralsthroughthe
rockcycle.AssessmenBoundary:Assessmentoesnot includethe identificationor namingof minerals.

Science and Engineering Practice

Developingand UsingModels: A All Earth processes are the result of energy flowing and matter cyelthin | Stabilityand Change:
A Developanduseamodelto andamongthe LJt | ys@iefsd hisenergyisderived from theun and A Explanations of stability and
describe phenomena. 9 NIIKQa K23G AYyUiSNRA2NX®» ¢KS SySNH®@ change in natural or designe

OKSYAOIf I yR LK@ amatrhak. OKlFy3Sa Ay systems can be constructed
by examining thechanges
overtime and forces at
different scales,
includingthe atomicscale.
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E ar t Systems (ESS2)

6.ESS2.Zonstructan explanationbasedon evidencefor how geosciencgrocesseshavechangedd | NBuifaeeat varyingtime and
spatialscales.

Clarification Statement9 YLK+ aA & A3 2y K2g¢ LNRPOSaasa OKIy3aS 9 NIKQa adz2NFI OSorthal
uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how giangeposcesses usually behave
gradually but are punctuated by catastrophic events (such as earthquakes, volcanoes, and meteor ibpatigle®f geosciencgrocessesncludesurface
weatheringand depositionby the movementsof water, ice,andwind. Emphasigs on geoscience processes that shape local geographic features, where
appropriate.Assessment BoundaryAssessment does not include

identificationor namingof specificevents.

Science and Engineering Practice

ConstructingExplanations: A ¢KS LIXlySiQa aeadisSya AydaSNI Ol |ScaleProportion,andQuantity:

A Construct an explanation based on va microscopido globalin size;theseinteractionshaved K I LJISR 9 H A Time, space, and energy
andreliableevidenceobtained from a history and will determine its future. phenomena can be observed
G NRSGe 2F &a2dzNDS|A 2 I Siededentspoth onthe landandunderground cause at variousscales, using
own investigations, models, theories, 6SHFGKSNAY3I YR SNRaAAZ2YS 6KAOK models to study systems thaf
simulations, peer review) and the create underground formations. are too large or too small.

assumption that theories and laws tha
describe the natural world operate tod
as they did in the past and will continu
to

dosoin the future.
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I E ar t Systems (ESS2) I

6.ESS2.3Analyzeandinterpret data on the patterns of distribution of fossilsandrocks,continental shapesand seafloorstructuresto
provide evidenceof the pastplate motions.

Clarification StatementExamples could include identifying patterns on maps of earthquakes and volcanoes relative tmpladaries, the shapesf the
continents,the locationsof oceanstructures(includingmountains,volcanoesfaults, and trenches) or similaritiesof rock andfossil
typeson different continents.AssessmenBoundary: Paleomagnetianomaliesn oceanicandcontinentalcrustare not assessed.

February 2020

Analyzeand Interpret Data: A Tectonicprocessesontinuallygeneratenew oceanseafloor at ridges Patterns:

A Analyzeandinterpret datato and destroy old sea floor at trenches. A Patternsin rate of change
determine similarities and A Mapsof ancientlandandwater patterns,basedon investigationsof rocks and other numerical
differences in findings. YR F2aaAraftaz YIS Ot SINIK2g 9 NI relationships can provide

collided, and spread apart. informationaboutnatural
and humandesigned
systems.
- ___________________________________________|
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E ar t Systems (ESS2)

6.ESS2.Developamodelto describethe cyclingof water through9 I NByktéhidriven by energyfrom the sunandthe force of
gravity.
Clarification StatementEmphasis is on the ways water changes its state as it moves through the multiple pathways of the hydrologic cycle. dxaouwkss

canbe conceptualor physical AssessmenBoundary: A quantitativeunderstandingpf the latent heatsof vaporization
andfusionisnot assessed.

Developingand UsingModels: A Water continually cycles among land, ocean, and atmosphere via Energyand Matter:
A Developamodelto describe transpiration, evaporation, condensation, and crystallization, and A Within a natural or designed
unobservable mechanisms. precipitation, as well as downhill flows on land. system, the transfer of
A Globalmovementsof water andits changesn form are propelledby sunlight energy drives thenotion
and gravity. and/or cycling
of matter.

6.ESS2.Bollectdatato provide evidencefor how the motions and complexinteractionsof air massegesultin changesn weather
conditions.

Clarification Statement:Emphasis is on how air masses flow from regions of high pressure to low pressure, causing weather (defined by tempesstune,
humidity, precipitation, and wind) at a fixed location to change over time, and how sudden changes in weather can ersdiffetent air masses interact.
Emphasis is on how weather can be predicted within probabilistic ranges. Examples of data can be provided to studestsvéatbhbramaps, diagrams, andj
visualizations) or obtained through laboratory experiments (suchittscondensation)AssessmenBoundary: Assessmentloesnot includerecallingthe
namesof cloudtypesor weathersymbolsusedon weather

mapsor the reported diagramsrom weatherstations.

Planningand CarryingOut A Weatherandclimateareinfluencedbyinteractionsinvolvingsunlight, the Causeand Effect:

Investigations: ocean, the atmosphere, ice, landforms, and living things. A Cause and effect

A Collect data to serve as the basis| A Thesenteractionsvarywith latitude, altitude, andlocalandregional relationshipsmaybe used to
for evidence to answer scientific geography, all of which can affect oceanic and atmospheric flatterns. predict phenomena in
questions or test desigsolutions | A Becausehesepatternsare socomplexweathercanbe predicted natural or designedystems.
underarange only probabilistically.
of conditions.
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E ar t Systems (ESS2)

6.ESS2.®evelopandusea modelto describehow unequalheatingand rotation of the Earthcausegpatterns of atmosphericand oceanic circulation that
determine regional climates.

Clarification StatementEmphasis is on how patterns vary by latitude tadté, and geographic land distribution. Emphasis of atmospheric circulation is onf
sunlightdriven latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean circulation (e.ge&u|f\8irth Pacific Drift,
Californa Current) is on the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis effiecbattidés of continents.
LYGiSNI Oliraz2zya o0SGeSSy (G(KS FiY2aLKSNBE I yR 2 0S NinaiExanplgef mofeséibé diagréndmapasdr
globes,or digital representationsAssessmenBoundary: Assessmenshould

not be focusedon specificweatherevents,but onthe patternsthat drive9 I NJXlif&esystems.

Developingand UsingModels: A Variationsin densitydue to variationsin temperatureandsalinity drive a Systemsand SystemModels:
A Developanduseamodelto global pattern orinterconnected ocean currents. A Models can be used to
describe phenomena. A Weatherandclimateareinfluencedby interactionsinvolvingsunlight, the represent systems and their
ocean, the atmosphere, ice, landforms, and living things. interactions(suchas inputs,
A Thesdnteractionsvarywith latitude, altitude, andlocalandregional processes, and outputs) and
geography, all of which can affect oceanic and atmospheric flatterns. energy, matter, and
A The ocean exerts a major influence on weather and climate by absorbing information flows within the
energyfrom the Sun, andgloballyredistributingit through systems.
oceancurrents.
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Earth and Human Activity (ESS3)

6.ESS3.Analyzeand interpret data on natural hazardsto forecastfuture catastrophiceventsand inform the developmentof technologies to mitigate their
effects.

Clarification Statement:Emphasis is on how some natural hazards, such as volcanic eruptions andveeattrer, are preceded by phenomena that allow f
reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet preBidatyde©f naturalhazardscanbe
takenfrom interior processegsuchasearthquékesandvolcaniceruptions),surfaceprocesses (such as mass wasting and tsunamis), or severe weather ev
(such as hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencasiiaf thazards. Examgs of
technologies can be global (such as satellite systems to monitor hurricanes or forest fires), or local (such as buihdemgdestornadeprone regions or
reservoirs to mitigate droughts)Assessment

Boundary: N/A

Science and Engineering Practice

Analyzingand Interpreting Data: A Mappingthe historyof naturalhazardsn aregion,combinedwith an Patterns:

A Analyzeandinterpret datato understanding of related geologic forces, can help forecast the locations| A Graphsgharts,andimages
provide evidence for likelihoods of future events. can be used to identify
phenomena. patterns in data.
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7™M GRADE (7)

Matter and Its Interactions (PS1)

7.PS1.Developmodelsto describethe atomic compositionof simplemoleculesand extendedstructures.

Clarification Statement: Emphasiss on developingmodelsof moleculesthat varyin complexity.Exampleof simplemoleculescouldinclude ammoniand/or
methanol.Example®f extendedstructurescouldincludesodiumchlorideor diamonds Example®f molecularlevelmodels could include drawings, 3D ball af
stick structures, or computer representations showing différmolecules with different types of atoms.

AssessmenBoundary: Assessmentoesnot includevalenceelectronsandbondingenergy,discussinghe ionic nature of subunitsof
complexstructures,or acompletedepictionof allindividualatomsin acomplexmoleculeor extendedstructure.

Science and Engineering
Practice

Developingand UsingModels: A Substanceare madefrom different typesof atoms,whichcombine with Scale Proportion, and Quantity:

A Useamodelto predictthe one another in various ways. A Time, space, and energy
relationships between A Atomsform moleculeghat rangein sizefrom two to thousandsof atoms. phenomena can be observed at
systems or between A Solidsmaybe formedfrom moleculespr they maybe extended variousscalesusingmodels to
components of a system. structures withrepeating subunits (e.g., crystals). study systems that are too large

or too small.

7.PS1.Analyzeandinterpret patterns of datarelated to the propertiesof substancedefore andafter the substancesnteract to

determineif achemicalreactionhasoccurred.

Clarification Statement:Analyze characteristic chemical and physical properties of pure substances. Exancplemiofil reactions could includmirningsugar
or steelwool, bakinga cake milk curdling,or metal rusting.AssessmenBoundary: Assessmenis limited to analysisof the following properties: color change,
formation of a gas, temperature change, densitglting point, boiling point, solubility, flammability,

andodor.

Science and Engineering

Analyzingand Interpreting Data: A Each pure substance has characteristic physical and chemical properti| Patterns:

A Analyzeandinterpret datato (for anybulk quantity undergivenconditions)that can be used to A Macroscopic patterns are
determine similarities and identify it. related to the nature of
differences in findings. A Substances react chemically in characteristic ways. In a cheonocalss, microscopi@ndatomic-level

the atoms that make up the original substances are regrouptxl structure.
different moleculesandthesenewsubstancesiave
different propertiesfrom thoseof the reactants.
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7.PS1.3atherand makesenseof information to describethat synthetic materialscomefrom natural resourcesandimpactsociety.*

Matter and Its Interactions (PS1)

ClarificationStatement:Emphasiss on naturalresourceghat undergoa chemicalprocesso form the syntheticmaterial. Example®f new materials could

include new medicine, foods, and alternative fuélssessment Boundanh/A

Science and Engineering Practice

Obtaining, Evaluating, and

Communicatingnformation:

A Gather, readsynthesize
information from multiple
appropriatesourcesandassess the
credibility, accuracy, and possible
bias of each publication and
methods used, and describe how
they are supported or not
supported byevidence.

Each pure substance has charactersstjghysical and chemical properties
(for anybulk quantity undergivenconditions) that canbe used to identify it.
Substancegseactchemicallyin characteristiavays.

In a chemical process, the atoms that make up the original substances
regroup into different molecules, and these new substaritase

different propertiesfrom thoseof the reactants.
Engineeringadvancesaveled to important discoveriesn virtually evey

field of science, and scientific discoveries have led to the development o
entire industries and engineered systems.

The uses of technologies and any limitations on their use are driven by
individualor societalneeds,desiresandvalues;by the findingsof scientific
research; and by differences in such factors as climate, natural resource
and economic conditions.

Structureand Function:

A Structurescanbe designed to
serve particularfunctionsby
taking into account propertie
of different materials, and
how materials can be shapeq
and used.
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I Matter and Its Interactions (PS1) I

conserved.

7.PS1.Developanduseamodelto describehow the total number of atomsdoesnot changein achemicalreactionandthus massis

ClarificationStatement: Emphasiss on law of conservationof matter and on physicaimodelsor drawings,ncludingdigital forms, that represent atoms.
Assessment BoundaryAssessment does not include thee of atomic masses or intermolecular forces.

Science and Engineering Practice

Developingand UsingModels:
A Developamodelto describe
unobservable mechanics.

February 2020

A
A

A

Substanceseactchemicallyin characteristiavays.

In a chemical process, the atoms that make up the original substamees
regroupedinto different moleculesandthesenew substances have
different properties from those of the reactants.

Thetotal numberof eachtype of atomis conservedandthus,the mass
does not change.

Lawsare regularitiesor mathematicaldescriptionsof natural phenomena.

Energyand Matter:

A Matter is conserved because

atoms are conserveih
physicaland chemical
processes.
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I Matter and Its Interactions (PS1) I

7.PS1.€Construct test,and modify a devicethat releasesor absorbsthermal energyby chemicalprocessedo solvea problem.*

ClarificationStatement: Example®f devicemodificationcouldincludechangingactorssuchastype andconcentrationof a
substance Example®f problemscouldbe keepinga chemicalice packcoldlongeror chemicaheatpackwarmlonger.Emphasiss on the designcontrolling

the transferof energyto the environment,andmodificationof adeviceusingfactorssuchastype andconcentrationof a substance. Examples of designs could
involve chemical reactions such as dissolving ammonium chloride or calcium chi@msgssment
Boundary:Assessmenislimited to the criteriaof amount,time, andtemperatureof substancesn testingthe device.

Science and Engineering Practice

DesigningSolutions:

A Undertake a design project
engagingn the designcycle,to
construct and/or implement a
solution that meets specific desig
criteria and constraints.

February 2020

A

Somechemicakeactionsreleaseenergy,othersstoreenergy.
Asolutionneedsto be tested,andthen modifiedon the basisof the test
results, in order to improve.i

Although one design may not perform the best across all tests, identitlyen
characteristicof the designthat performedthe bestin each test can provide
useful information for the redesign processhat is, some of the
characteristics may be incorporated into the ndesign.

The iterative process of testing the most promising solutions and
modifyingwhatis proposedon the basisof the test resultsleadsto
greaterrefinementandultimately to an optimal solution.

Energyand Matter:
A The transfer of energy can b{
trackedasenergyflows
through a designed or naturg
system.
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I Energy (PS3) I

objectandto the speedof an object.

7.PS3.Lonstructandinterpret graphicaldisplaysof datato describethe proportional relationshipsof kinetic energyto the massof an

ClarificationStatement: Emphasiss on descriptiverelationshipsbetweenkineticenergyandmassseparatelyfrom kineticenergyand
speed.Examplegouldincluderidingabicycleat different speedsyolling different sizesof rocksdownhill,andgetting hit by awiffle ball versus
atennisball. AssessmenBoundary:Doesnot includemathematicalcalculationsof kineticenergy.

Science and Engineering Practice

Analyzeand Interpret Data:

A Construct and interpret
graphicaldisplaysof datato
identify linearandnonlinear
relationships.

A Motion energyis properlycalledkineticenergyi;it is proportionalto the
mass of the moving object and grows with the square dfpised.

ScaleProportion and Quantity:

A Proportional relationships
(e.g., speed as a ratio of
distance traveled to time

taken) among different types

of quantitiesprovide
information about the
magnitude of properties
andprocess.
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Energy (PS3)

7.PS3.Developa modelto describethat when objectsinteractingat a distancechangetheir arrangement different amountsof
potential energyare storedin the system.

Clarification StatementEmphasis is on relative amounts of potential energy, not on calculations of potential energy. Examples of objects vethin syst
interacting at varying distances could include: the Earth and either a roller coaster cart at varying positions orohjbdtoat varyindieightson shelves,
changinghe direction/orientation of amagnet,anda balloonwith staticelectricalchargebeingbroughtclosertol  Of I a4 Yl 6 SQa KI A N
include representations, diagrams, pictures, and written descriptions of syst&sssssment

Boundary:Assessmenislimited to two objectsandelectric,magnetic,andgravitationalinteractions.

Science and Engineering Practice

Developingand UsingModels: A Asystemof objectsmayalsocontainstored(potential) energy, Systemsand SystemModels:

A Develop a model to predict depending on their relative positions. A Models can be used to
and/or describephenomena. A Whentwo objectsinteract,eachone exertsaforce onthe other that can represent systems and their
cause energy to be transferred to or from the object. interactions (such as inputs,

processesandoutputs)and
energy and matter flows
within systems.

7.PS3.%Construct,use,and presentargumentsto supportthe claimthat whenthe kinetic energyof an objectchangesgnergyis
transferredto or from the object.

ClarificationStatement: Example®f empiricalevidenceusedin argumentscouldincludeaninventoryor other representationof the energy before and after th]
transfer in the form of temperature changes or motion of objektsessment BoundanAssessment does not include
calculationof energy.

Science and Engineering Practice

Engagingn Argumentfrom Evidence: | A Whenthe motion energyof anobjectchangesthere isinevitably some Energyand Matter:

A Constructuse,andpresentoral other change in energy at the same time. A The transfer of energy can be
and written arguments supported trackedasenergyflows
by empirical evidence and scientit through a designed or natural
reasoning to support or refute an system.
explanation or a model for a
phenomenon.
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From Molecules to Organisms: Structure and Function (LS1)

7.LS1.8Constructa scientificexplanationbasedon evidencefor the role of photosynthesisin the cyclingof matter and flow of energy
into and out of organisms.

ClarificationStatement: Emphasiss on tracingmovementof matter andflow of energy.AssessmenBoundary:Assessmentioesnot include the biochemical
mechanisms of photosynthesis.

Constructingexplanations: A Plants, algae (including phytoplankton), and many microorganismthase | Energyand Matter:

A Construct a scientific explanation energyfrom light to makesugarqfood) from carbondioxide from the A Within a natural system, the
based on valid and reliabtvidenc atmosphere and water through the process of photosynthesis, which al transferof energydrivesthe
obtainedfrom sources (including releasesoxygen. These sugars can be used immediately or stored for g motion and/or cycling of
0KS addzRSyiaQ 2 or later use. matter.
the assumption that theories and | A The chemical reaction by which plants produce complex food molecules
laws that describe the natural wor (sugarsyequiresanenergyinput (i.e.,from sunlight)to occur.
operate today as they did inthe | A Inthisreaction,carbondioxideandwater combineto form carbon based
past and wilkontinue to organic molecules and release oxygen.
do soin the future.

- _________________________________________________________________________________________________________________________________________|
7.LS1.Developamodelto describehow food moleculesin plants and animalsare brokendown and rearrangedthrough chemical

reactionsto form new moleculesthat supportgrowth and/or releaseenergyasmatter movesthrough anorganism.
Clarification StatementEmphasis is on describing how energy stored within fooceoudés is released as they are broken apart and rearraimgecew
molecules AssessmenBoundary:Assessmentioesnot includedetailsof the chemicalreactionsfor photosynthesisor

respiration.
Science and Engineering Practice
Developingand UsingModels: A Within an individual organism, food moves through a series of chemicall Energyand Matter:
A Develop a model to predict reactionsin whichit isbrokendownandrearrangedo form new A Matter is conserved because
and/or describephenomena. molecules, to support growth, or release energy. atoms are conserveih
A Cellularespirationin plantsandanimalsinvolveschemicakeactions with physicaland chemical
oxygenthat releasestoredenergy.In theseprocessesgcomplex processes.

moleculescontainingcarbonreactwith oxygento producecarbon dioxide
and other materials.
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Ecosystems: Interactions, Energy, and Dynamics (LS2)

organismsn an ecosystem.

7.LS2.Analyzeandinterpret datato provide evidencefor the effectsof resourceavailability on organismsand populationsof

Clarification StatementEmphasis is on cause and effeglationships between resources and growth of individual organisms and the numhbaganismsn
ecosystemsluring periodsof abundantandscarceresourcesAssessmenBoundary:Determiningthe carrying
capacityof ecosystemss beyondthe intent.

Science and Engineering
Practice

Analyzingand Interpreting Data:

A Analyzeandinterpret data to
provide evidence for
phenomena.

A

A

Organismsand populationsof organismsare dependenton their
environmental interactions both with other living things and with

nonliving factors.

In anyecosystemprganismsand populationswith similarrequirements for
food, water, oxygen, or other resources may compete with each other for
limited resources, acce$s which consequently constrains their growth and
reproduction.

Growthof organismsandpopulationincreasesrelimited by accesto
resources.

7.LS2.Zonstructan explanationthat predictspatterns of interactionsamongorganismsacrossmultiple ecosystems.

Causeand Effect:

A Cause and effect
relationshipsnaybe used to
predict phenomena in
natural or designedystams.

Clarification StatementEmphasis is on constructing explanations that predict consistent patterns of interactidiffeient ecosystems in termaf the
relationshipsamongand betweenliving organismsand nonlivingcomponentsof ecosystemsExample®f typesof interactions
couldincludecompetition,predation,parasitismcommensalismmutualism.AssessmenBoundary:N/A

Science and Engineering
Practice

Constructingexplanations:

A Construct an explanation that
includesgualitativeor
quantitative relationships
between variables that
predict and/ordescribe
phenomena.

A

Predatoryinteractionsmayreducethe numberof organismsr eliminate whole
populations of organisms. Mutually beneficial interactions, in contrast, may
become so interdependent that each organism requires the othestiovival.
Although the species involved in these competitive, predatory, and mutually
beneficial interactions vary across ecosystems, the patterns of interactions
organisms with their

environmentspoth livingandnonliving,are shared.

Patterns:

A Pattems can be used to
identify causeandeffect
relationships.
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Ecosystems: Interactions, Energy, and Dynamics (LS2)

7.L.S2.Developamodelto describethe cyclingof matter and flow of energyamongliving and nonliving parts of an ecosystem.

ClarificationStatement:Emphasiss on describinghe conservatiorof matter andflow of energyinto andout of variousecosystemsandon defining the
boundaries of the systenfA\ssessment BoundaryAssessment does not include the usechémical reactions to describe the

processes.
Science and Engineering Practice
Developingand UsingModels: A Foodwebsare modelsthat demonstratehow matter andenergyis Energyand Matter:
A Developamodelto describe transferred between producers, consumers, and decomposers as the | A The transfer of energy can bq
phenomena. three groups interact within an ecosystem. tracked as energy flows
Transfersof matter into andout of the physicakenvironmentoccurat every through a natural system.
level.

Decomposers recycle nutrients from dead plantaimal matter backo

the soilin terrestrial environmentsor to the water in aquaticenvironments.
A Theatomsthat makeup the organismsn anecosystenmarecycled

repeatedlybetweenthe livingand nonlivingpartsof the ecosystem.

7.LS2.4Constructan argumentsupportedby empiricalevidencethat changedo physicalor biologicalcomponentsof an ecosystem
affect populations.

ClarificationStatement: Emphasigs on recognizingpatternsin dataandmakingwarrantedinferencesaboutchangesn populations,andon
evaluatingempiricalevidencesupportingargumentsaboutchangego ecosystemsAssessmenBoundary: N/A

Science and Engineering Practice

Engagindn Argumentfrom Evidence: | A Ecosystemare dynamicin nature;their characteristiceanvaryovertime. Stabilityand Change:

A Construct an oral and written A Disruptiongto anyphysicabr biologicalcomponentof an A Smallchangesn onepart of a
argument supported by empirical ecosystem can lead to shifts in all its populations. system might cause large
evidence and scientifieasoning changes in another part.

to support or refute an
explanation or
modelfor aphenomenon.
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Ecosystems: Interactions, Energy, and Dynamics (LS2)

7.LS2.FEvaluatecompetingdesignsolutionsfor maintainingbiodiversityand ecosystenmservices.*

ClarificationStatement: Example®f ecosystenservicesouldincludewater purification, nutrient recycling,and preventionof soilerosion. Examples of design

solution constraints could include scientific, economic, and social consideratisgsssment Boundanh/A

Science and Engineering Practice

Engagingn Argumentfrom Evidence:

A Evaluate competing design
solutions based on jointly
developedandagreedupon
design criteria.

February 2020

Biodiversitydescribeghe varietyof speciefoundin9 I NI K Q a
terrestrial and oceanic ecosystems.

Thecompletenes®r integrityofanS O 2 a & &idd&ersidyis often

used as a measure of its health.

Changedn biodiversitycaninfluenceK dzY | r¢sautzessuchas food,
energy, and medicines, as well as ecosystem services that humans re
ont for example, water purification and recycling.

Thereare systematiqprocessesor evaluatingsolutionswith respect to how,
well they meet the criteria and catraints of a problem.

The use of technologies and any limitations on their use are driven by
individualor societalneeds,desires andvalues;by the findings of scientific
research; and by differences in such factors as climate, naeesalrces,
and economic conditions. Thus technology use

variesform regionto regionandovertime.

Stabilityand Change:
A Smallchangesn one part of

a system might cause large

changes in anothepart.
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I Earth and Human Activity (ESS3) I

7.ESS3.Constructa scientificexplanationbasedon evidencefor how the unevendistributions of 9 | NJnike@a# energy,and
groundwaterresourcesarethe result of pastand current geoscienceprocesses.

AssessmenBoundary: N/A

Clarification StatementEmphasis is on how these resources are limited and typicallyrermgwable, and how their distributions are significantly changing 4
result of removal by humans. Examples of uneven distributions of resources as a resultgbpasses include but aret limited to petroleum (locationsof
the burial of organicmarinesedimentsand subsequengeologicatraps),metal ores(locationsof past volcanic and hydrothermal activity associated with
subduction zones), and soil (locat®af active weathering and/or deposition of rock).

Constructingexplanations:

A Apply scientific ideas, principles, and
evidence (including (0 dzZRSy i a
investigations, models, theories,
simulations peerreview) to provide
an explanation of
phenomena.

Science and Engineering Practice
A

Humansdependon 9 | NJarkd @&ean,atmosphereand

biosphere for many different resources.

Minerals,freshwater, andbiosphereresourcesarelimited, and many
are not renewable or replaceable over human lifetimes.
Theseresourcesare distributedunevenlyaroundthe planetasa result
of past geologic processes.

Causeand Effect:

A Cause and effect
relationshipsnaybe used to
predid phenomena in
natural or designedystems.
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I Earth and Human Activity (ESS3) I

7.ESS3.3pply scientificprinciplesto designa method for monitoring and minimizinghumanimpacton the environment.*

Clarification StatementExamples of the design process include examining human environmental impacts, assessing the kinds of solwierfsadkddle,
and designingand evaluatingsolutionsthat couldreducethat impact. Example®f humanimpactscanincludewater usage (suclasthe withdrawal of water
from streamsandaquifersor the constructionof damsandlevees)Jand usage(suchasurbandevelopment,

agriculture,or the removalof wetlands),and pollution (suchasof the air, water, or land).AssessmenBoundary:N/A

Science and Engineering Practice

Constructingexplanations:
A Apply scientific principles to desig
anobject,tool, process, or system

A Human activities havsignificantly altered the biosphere, sometimes
damagingor destroyingnaturalhabitatsand causinghe extinctionof other
speciesButchangedo 9 | NBErkiQrimentscanhavedifferent impacts
(negative and positive) for different living things.

A Typically, as human populations and f&pita consumption of natural
resourcesncreasesodo the negativeimpactson Earthunless the activities
and technologies involved are engineered otherwise.

A The use of technologies and any limitations on their argedriven by
individualor societalneeds,desires anddifferencesn suchfactorsas climate,
natural resources, and economic conditions. Thus technology
usevariesfrom regionto region,andovertime.

Causeand Effect:

A Cause and effect
relationshipsnaybe used to
predict phenomena in
natural or designedystems.
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I Earth and Human Activity (ESS3) I

resourcesmpact9 I NBykKiens.

7.ESS3.€onstructanargumentsupportedby evidencefor how increasesn humanpopulation and per-capitaconsumptionof natural

AssessmenBoundary:N/A

ClarificationStatement: Example®f evidenceincludegradeappropriatedatabase®n humanpopulationsandthe ratesof consumptionof food and natural
resources (such as freshwatdf A Yy SNI £ = | yR SySNHeéov®d 9EI YL Sa 2F AYLH O
as well as the rates at which they change. The consequences of increases in human populations and consumption of natesbresdescribed by science
but science does not make the decisions for the actions society takes.

ia OFy AyOf dR$

Science and Engineering Practice

Engagingn Argumentfrom Evidence:
A Construct an oral and written
argument supported by empirical
evidence and scientifieasoning
to support or refute an
explanation or
modelfor aphenomenon.

A Typically, as human populations and f&pita consumption of natural
resourcesncrease sodo the negativeimpactson Earthunless the activities
and technologies involved are engineered otherwise.

Causeand Effect:

A Cause and effect
relationshipanaybe used to
predict phenomena in
natural or designedystems.
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I Earth and Human Activity (ESS3) I

century.

7.ESS3.Bbtain, evaluate,and communicateevidenceof the factorsthat havecausedchangesn globaltemperaturesoverthe past

ClarificationStatement: Example®f evidencecanincludetables,graphs,and mapsof globalandregionaltemperatures;atmospheridevels of gases such as
carbon dioxide and methane; and the impact humans have on the environfAesessment Boundary/A

Science and Engineering Practice

Obtaining,Evaluatingand

Communicatingevidence:

A Gather, read, synthesize
information from multiple
appropriatesourcesandassess the
credibility, accuracy, and possible
bias of each publication and
methods used, and describe how
they are supported or not
supported byevidence.

A Understanding atmospheric changes and reducing human vulnerability
whateverclimatechangeslo occur dependon the understanding of
climate science, engineering capabilities, and other kinds of knowledge
(such as understanding of human behavemyl on applyingthat
knowledgewiselyin decisionsand activities.

Stabilityand Change:

A Stabilitymight be disturbed
either by sudden events or
gradual changes that
accumulate over time.
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8™ GRADE (8)

Motion and Stability: Forces and Interactions (PS2)

8.PS2.1pplyb S 4 (i Ahyrd@Lawto designa solutionto aprobleminvolvingthe motion of two colliding objectsin a system.*

dimension.

ClarificationStatement: Example®f practicalproblemscouldincludethe impactof collisionsbetweentwo cars,betweena carandstationary objects, and
between a meteor and a space vehicdeassessment BoundanAssessment is limited to vertical or horizontal interactions in one

Science and Engineering Practice

Constructingexplanations:
A Apply scientific principles to desigm
object,tool, processpr system.

A Foranypair of interactingobjects,the force exertedby the first object
on the second object is equal in strength to the force that the secq
202800 SESNIa 2y GKS FANBRGE o
law).

A The use of technologies and any limitations on their use are drive
individual or societal needs, desires, and values; by the findings o
scientific research; and by diffarees in such facto@sclimate,
naturalresourcesandeconomicconditions.

Systemsand SystemModels:

A Models can be used to
represent systems and their
interactions(such as inputs,
processesandoutputs)and
energy, matter, and
information flows withinthe
systems.
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Motion and Stability: Forces and Interactions (PS2)

8.PS2.Plananinvestigationto provide evidencethat the changeinan2 6 2 S1@tip@dependson the sumof the forceson the object
andthe massof the object.

Y2iA2y o6bSsiz2yQa {S02yR

ClarificationStatement:Emphasisson balancedd b S ¢ (Fsyl. @dandunbalancedorcesin a system qualitativecomparisonf forces, mass and changegl
[ F 60T ¥F NIAYisreasd in T8 NSBcAUSES By incrgaRingdheXd s, the\aCokldr&ti

both the mass and acceleration of an object. An example of evidence could include reasoningaff@matical expressions (F=mapssessment Boundary:

Assessment is limited to forces and changes in motion inddmension in an

inertialreferenceframe anda changein onevariableat atime. Assessmentioesnot includethe useof trigonometry.

Planningand CarryingOut Investigations:
A Plan an investigation individually ang

and dependent variables and
controls, what tools are needed to d
the gathering, how measurements
will be recordedandhow manydata
are

neededto supportaclaim.

Science and Engineering Practice
A

collaboratively; identify independent| A

Themotion of an objectis determinedby the sumof the forces acting
onit; if the total force on the objectis not zeroits motion will change.
Thegreaterthe massof the object,the greaterthe force

needed to achieve the same change in motion.
Foranygivenobject,alargerforce causeslargerchangein motion.

Stability and Change:

A Explanations of stability and
change in natural or designed
systemscanbe constructedby
examining the changes over time
and forces at differenscales.
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I Motion and Stability: Forces and Interactions (PS2) I

8.PS2.Askquestionsabout datato determinethe factorsthat affect the strengthof electricand magneticforces.

Clarification Statement:Examples of devices that use electric and magnetic forces could include electromagnets, electric motors, or geBaatuptes of
data could include the effect of the number of turns of wire on the strengthnaélactromagnet, or the effect of increasitite numberor strengthof magnets
on the speedof anelectricmotor. AssessmenBoundary:Assessmenabout questionsthat

requirequantitativeanswerdslimited to proportionalreasoningAssessmentf/ 2 dzf 2L#wisQatintended.

Science and Engineering Practice

AskingQuestions:

A Ask questions that can be
investigated within the scope of th¢
classroom, outdoor environment,
andmuseumsand otherpublic
facilities with available resources
and, when appropriate, frame a
hypothesis based on observations
and scientific principles.

A Electricandmagnetic(electromagneticjorcescanbe attractive or
repulsive, and their sizes depend on timagnitudes of the charges,
currents, or magnetic strengths involved and on the distances betws
the interacting objects.

Causeand Effect:

A Causeandeffectrelationships
may be used to predict
phenomena in natural or
designed systems.
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8.PS2.Lonstructand presentargumentsusingevidenceto supportthe claimthat gravitationalinteractionsare attractive and depend
onthe massef interactingobjects.

Clarification Statement:Examples of evidence for arguments could incldd& generated from simulations or digital tools; and charts displayiags,strength
of interaction, distancefrom the Qun, and orbital periodsof objectswithin the solarsystem.AssessmenBoundary:! 84 SaaYSy i R2Sa y2i
ofGravitatR y 2 NJ YSLJ SND&a [l gad ! 3aSaayYSyid akKz2dzZz R 6S F20dzaSR 2y ljdzr £t Ad
data, or other quantitativedatathat doesnot require mathematicalkcomputationsbheyondbasiccentraltendencies.

Science and Engineering Practice

Engagindgn Argumentfrom Evidence A Gravitationaforcesare alwaysattractive. Systemsand SystemModels:

A Construct and present oral and A Thereisagravitationalforce betweenanytwo massesbut it is very A Models can baised to represent
written arguments supported by small except when one or both of the objects have large mass (e.g. systems and their interactions
empiricalevidenceandscientific Earth and theaun). (such as inputs, processes and
reasoning to support or refut@n outputs) and energgandmatter
explanation or a model for a flowswithin systems.
phenomenon or a solution to a
problem.
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Motion and Stability: Forces and Interactions (PS2)

8.PS2.8Conductan investigationand evaluatethe experimentaldesignto provide evidencethat fields existbetween objectsexerting
forceson eachother eventhough the objectsare not in contact.

ClarificationStatement: Example®f this phenomenoncouldincludethe interactionsof magnets glectricallychargedstripsof tape,and electrically charged
balloons. Examples of investigations could include-fiestd experiences or simulation&ssessment Boundary:
Assessmernis limited to electricandmagneticfields,andlimited to qualitativeevidencefor the existenceof fields.

Planningand CarryingOut A Forces that act at a distance (electric, magnetic, and gravitational) | Causeand Effect:
Investigations: canbe explainedby fieldsthat extendthrough space and can be A Causeandeffectrelationships
A Conduct an investigation and mapped by their effect on a test object (a charged object, or a ball, may be used to predict
evaluatethe experimentaldesign to respectively). phenomena in natural or
produce data to serve as the basig designed systems.
for evidence that can meet the gog
of the
investigation.

Waves and Their Applications in Technologies for Information Transfer (PS4)

8.PS4.Usemathematicalrepresentationsto describepatternsin a simple model for wavesthat includeshow the amplitude of a wave
isrelated to the energyin awave.

ClarificationStatement: Emphasiss on describingvaveswith both qualitativeand quantitativethinking. AssessmenBoundary: Assessment
doesnot includeelectromagnetiavavesandislimited to standardrepeatingwaves.

Science and Engineering Practice

Using Mathematical andComputational| A Asimplewavehasarepeatingpattern with a specific Patterns:
Thinking: wavelength, frequency, and amplitude. A Graphsandchartscanbe used to
A Use mathematical identify patterns in data.

representationto describe
and/or support scientific
conclusions and design
solutions.
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I Waves and Their Applications in Technologies for Information Transfer (PS4) I

8.PS4.3ntegrate qualitative scientificand technicalinformation to supportthe claimthat digitized signals(sentaswave pulses)are a more reliable way to
encode and transmit information.*

A

Science and Engineering Practice

Obtaining,Evaluatingand
Communicating Evidence:

Integratequalitativescientificand
technical information in written text
with that contained in media and
visual displays to clarify claims and
findings.

ClarificationStatement: Emphasiss on a basicunderstandinghat wavescanbe usedfor communicationpurposes Examplesouldinclude using fiber optic
cable to transmit light pulses, radio wave pulses in WIFI devices, and conversion of stored binary patterns to maketeguod arcomputer screen.
Examples of reliability in encoding ddunclude transmitting digital information at a higher quality than analog signals (digital vs. analog photographs or
or digital vs. analog thermometerfexamples of reliability in transmission could include the degradation of an analog sigipelredro a digital signal.
Assessment BoundaryAssessment does not include binary counting or the
specificmechanisnof anygivendevice.

A Manymoderncommunicationslevicesusedigitizedsignalgsentas wave
pulses) as theyare a more reliable way to encode and transmformation.

Structureand Function:

A Structures can be
designed to serve
particularfunctionsby
taking into account
propertiesof different
materials, and how
materials can be
shapedandused.
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From Molecules to Organisms: Structure and Processes (LS1)

8.LS1.4Jseargumentsbasedon empiricalevidenceand scientificreasoningto support an explanationfor how characteristicanimal
behaviorsand specializedblant structuresaffectthe probability of successfuteproductionof animalsand plantsrespectively.

ClarificationStatement: Example®f behaviorsthat affectthe probabilityof animalreproductioncouldincludenestbuildingto protect young from cold,
herding of animals to protect young from predators, and vocalization of animals and colorful plumage to attract matesdorgorexamples of animal
behaviors that affect the probability of plant reproduction could include transferring pollen or seeldsreating conditions for seed germination and growth
Examples of plant structures could include bright flowers attracting butterflies that transfer pollen, flower nectar asdtwatcattract insects that transfer
pollen, and hard shells on nuts thatusgels bury.Assessment BoundanAssessment

shouldnot focuson the identification of the reproductiveplant structures.

Science and Engineering Practice

Engagingn Argumentfrom Evidence: A Animalsengagen characteristidehaviorghat Causeand Effect:

A Useanoral andwritten argumentsupportedby increase the odds of reproduction. A Phenomena may have more tha
empirical evidence and scientific reasoning to A Plants reproduce in wariety of ways, sometimes one cause, and some caused
support or refute an explanation or a model for dependingon animalbehaviorand specialized effectrelationships in systems
phenomena. features for reproduction. can only be

describedusingprobability.

8.LS1.8Constructa scientificexplanationbasedon evidencefor how environmentaland geneticfactorsinfluencethe growth of
organisms.

Clarification Statement:Examples of local environmental conditions could include availability of food, light, space, and water. Examples ohgtstaoiild
include large breed cattle and species of grass affecting growth of organisms. Examples of evidence could inghtidetn@asing plant growth, fertilizer
increasing plant growth, different varieties of plant seeds growing at different rates in different conddiuhiish growinglargerin largepondsthan they doin
smallponds.AssessmenBoundary: Assessmentioesnot includegenetic

mechanismsgeneregulation,or biochemicaprocesses.

Science and Engineering Practice

Constructingexplanations: A Geneticfactors,aswell aslocalconditions, Causeand Effect:

A Construct a scientific explanation based on valid an affect the growth of the adult plant. A Phenomena may have more thai
reliable evidence obtained from sources (including one cause, and some caused
& ( dzR 8wh éxpefimentsandthe assumption that effectrelationships in systems
theories and laws that describe the natural world can only bedescribed using
operate today as they did in the past and widhtinue probability.
to do so in the future.
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I Heredity: Inheritance and Variation of Traits (LS3) I

8.LS3.Developanduseamodelto describewhy structural changedo genes(mutations) locatedon chromosomesnay affect
proteinsand may resultin harmful, beneficial,or neutral effectsto the structure andfunction of the organism.

or specifictypesof mutations.

Clarification Statement:Emphasis is on conceptual understanding that changes in genetic material may result in making different proteins. Exadigtles:
treated plants, genetically modified organisms (e.g. roundup resistant crops, bioluminescence), mutations both hariméulediothl AssessmenBoundary:
Assessmendloesnot includespecificchangesat the molecularlevel,mechanismdgor protein synthesis,

Science and Engineering
Practice

Developingand UsingModels:
A Developanduseamodel to
describe phenomena.

A

Genes are located ithe chromosomes of cells, with each chromosome
pair containing two variants of each of many distinct gefehdistinct
genechieflycontrolsthe productionof specific proteins, which in turn
affects the traits of the individual.

Changegmutations) to genes can result in changes to proteins, which
canaffectthe structuresandfunctionsof the organismand thereby
change traits.

In additionto variationsthat arisefrom sexuakreproduction,genetic
information can be altered because of mations.

Thoughrare, mutationsmayresultin changego the structureand
function of proteins.
Somechangesrebeneficial,othersharmful,andsomeneutralto

the organism.

Structureand Function:
A Complex and microscopic structurg

and systems can be visualized,
modeled,andusedto describe how
their function depends on the
shapes, composition, and
relationships among its parts;
therefore complex natural
structures/systems can be analyze
to determine how theyfunction.

February 2020

85










































































































































































































































